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I. INTRODUCTION 

As set forth in its September 16, 2013 Opening Claim Construction Brief (EDIS 

No. 518341), and explained further below, Nokia proposes constructions of the Disputed 

Terms that are faithful to the language of the claims in which those terms appear, follow 

the inventors’ express definitions of those terms, and adhere to the usage of those terms 

in the specification and file history.  In contrast, HTC proposes constructions that: (1) 

improperly import limitations into the claims, (2) introduce ambiguities into, rather than 

clarifying the scope of, the claims, and/or both. Accordingly, Nokia requests that the ALJ 

adopt Nokia’s proposed constructions and reject HTC’s constructions.1 

II. U.S. PATENT NO. 6,035,189 

A. “means for loading sets of executable instructions concerning new 
services” 

Nokia Proposal HTC Proposal 

Function: loading sets of executable 
instructions concerning new services 
 
Structure: Processing unit, memory, and 
card reader; or processing unit, memory, 
and telephone part, and equivalents 
thereof. 
See 
Col. 2:37-40 

Function: loading sets of executable 
instructions concerning new services 
offered by the telecommunication system 
 
Structure: intelligent network card 6 and 
intelligent card reader 11. 

                                                 
1 Because HTC and Google present common positions, Nokia’s responsive brief refers to 
HTC and Google collectively as “HTC.”  In addition, in referring to the parties’ prior 
opening claim construction briefs, Nokia uses the following abbreviations: 
 “Nokia Br.” refers to Complainants’ Nokia Corporation and Nokia Inc.’s Opening 

Claim Construction Brief. 
 “HTC Br.” refers to HTC Corporation, HTC America, Inc. and Google Inc.’s Initial 

Claim Construction Brief For U.S. Patent No. 6,305,189; U.S. Patent No. 6,711,211; 
And U.S. Patent No. 8,140,650. 

 “Resp. Br.” refers to Respondents’ Initial Markman Brief Regarding Disputed Claim 
Terms In U.S. Patent Nos. 6,373,345, 7,187,945, 8,363,824, and 7,366,529. 
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Col. 2:60-65 
Col. 3:7-29 
Col. 3:43-53 
Col. 4:1-21 
Col. 4:33-39 
Col. 4:64-5:11 
Col. 5:30-47 
Col. 6:5-18 
Col. 6:19-36 
Col. 6:37-58 
Fig. 3. 

 

As explained in Nokia’s opening brief, Nokia’s construction should be adopted 

because it correctly reflects the function explicitly recited in claim 8 and correctly 

identifies the two alternative sets of structure disclosed in the specification.  By contrast, 

HTC’s proposed function adds extraneous words to the function chosen by the patentee, 

and HTC’s proposed structure ignores disclosed embodiments.  HTC’s opening brief 

provides no basis for its attempt to rewrite the claimed function and disregard disclosed 

structures.  Accordingly, Nokia’s identifications of function and structures should be 

adopted. 

1. HTC Mischaracterizes The ’189 Patent 

As an initial matter, HTC’s technology background section mischaracterizes the 

’189 patent by portraying it as limited to one particular embodiment and ignoring the 

many other embodiments disclosed.  Contrary to HTC’s allegation, the novelty of the 

’189 patent is not limited to the use of a physical card and card reader for accessing new 

services.  (HTC Br. at 2.)  Although that is one of the disclosed embodiments, the ’189 

patent explicitly discloses other embodiments, including those in which new services are 

conveyed over the telecommunication network itself: 

 “The extension program [for new services] can be delivered to the user 
on a separate storage medium, such as an intelligent card, or it can be 
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transferred as a data message over the telecommunication network.” 
(’189 patent, 3:26-29 (emphasis added).) 
 

 “Instructions and programming data concerning the use of a new 
service need not necessarily be delivered from the service provider to 
the user in such a way that the intelligent card 6 is separately brought 
in to be programmed.  The information can also be conveyed via the 
same telecommunication network in which the other data are 
transferred.”  (Id. at 6:19-24 (emphasis added).) 
 

 Fig. 3 discloses a mobile phone including a telephone part for 
communicating over the telecommunication network.  (Id. at Fig. 3.) 

HTC’s attempt to portray the ’189 patent as limited to the particular system 

disclosed in Figure 1 similarly lacks merit.  (HTC Br. at 2 (alleging that “Fig. 1 of the 

’189 patent illustrates the telecommunication system in which the claimed device 

operates”); at 4 (“All of these asserted claims relate to a specifically configured 

telecommunication terminal that operates within the telecommunication system of Fig. 1 

of the ’189 patent.”) (emphasis added).)  Contrary to HTC’s allegation, the ’189 patent 

explains that Figure 1 is an example of an embodiment to which the invention could 

apply — not the only embodiment.  (’189 patent, 3:59-60 (“Fig. 1 shows a simple 

telecommunication network in which the method according to the invention can be 

applied.”) (emphasis added).)  Indeed, the ’189 patent teaches many other embodiments 

apart from the example disclosed in Figure 1.  (See, e.g., Id. at Fig. 3, 3:26-29, 3:43-47, 

4:37-39, 6:19-24, 8:12-14.)    

HTC’s mischaracterization of the ʼ189 patent in the technology background 

section is a flaw that HTC carries over into its claim-construction positions. 
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2. HTC’s Attempt To Rewrite The Explicitly-Recited Function 
Does Not Comport With Means-Plus-Function Law, Is Not 
Supported By The Intrinsic Record, And Injects Ambiguity 
Into The Claimed Function 

In seeking to rewrite the function explicitly recited in the claim to include the 

extraneous words “offered by the telecommunications system,” HTC misapplies the rules 

for construing means-plus-function terms, mischaracterizes the intrinsic record, and 

injects unnecessary ambiguity into the claimed function. 

First, HTC misapplies the rules of claim construction governing means-plus-

function terms, because it identifies a function different from that explicitly recited in the 

claim.  Means-plus-function law requires that: “a court may not construe a means-plus-

function limitation by adopting a function different from that explicitly recited in the 

claim.”  JVW Enters., Inc. v. Interact Accessories, Inc., 424 F.3d 1324, 1331 (Fed. Cir. 

2005) (emphasis added) (internal quotation marks omitted); accord Micro Chem., Inc. v. 

Great Plains Chem. Co., 194 F.3d 1250, 1258 (Fed. Cir. 1999).  Here, the function 

explicitly recited in the claims is straightforward: “loading sets of executable instructions 

concerning new services.”  (’189 patent, 8:4-45.)  HTC’s attempt to rewrite the function 

to include words not explicitly recited ignores the rules of claim construction.  

Accordingly, the rules of claim construction require the rejection of HTC’s proposed 

identification of function. 

Although the rules of claim construction are dispositive here, HTC’s citations to 

the patent do not even purport to support its attempted rewrite of the explicitly-recited 

function.  (See HTC Br. at 7-9.)  For instance, HTC cites various excerpts in the 

specification that contain the words “telecommunications systems,” however, the cited 

excerpts do not help HTC because they are generic in nature and not specifically tied to 
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the claimed function.  The mere fact that the specification discusses “telecommunications 

systems” does not provide a basis for importing the extraneous words “offered by a 

telecommunication system” into the explicitly-recited function of this means-plus-

function element. 

As an example, HTC cites the following excerpt as allegedly supporting its 

rewrite of the function: “The invention also relates to a telecommunication system 

wherein changing services are offered to users, and a terminal for such a system.”  (HTC 

Br. at 7 (emphasis added).)  But this statement is open-ended, is generic, and does not 

purport to describe or limit the claimed function, let alone require rewriting it.  The 

remainder of HTC’s cited excerpts are similarly generic and disconnected from the 

claimed function as to provide no basis for HTC’s attempted rewrite. 

Ironically, even as HTC disregards the express claim language in the “means for 

loading” element, HTC also tries to support its rewrite by citing other claim language 

that is even further removed from the claimed function.  For example, HTC cites an 

excerpt of the claim preamble that recites “terminal for a telecommunication system.”  

(HTC Br. at 7, n.18.)  HTC also cites another excerpt of the claim preamble that concerns 

a different claim element: “output means for displaying.” (HTC Br. at 8, n.26.)  But this 

preamble language does not help HTC because (1) it does not purport to modify the 

explicitly-recited “means for loading” function, (2) does not recite the “new services” 

that are the subject of the “means for loading” element, and (3) otherwise is too 

attenuated to warrant rewriting the function.  Here, the claim language tells us that the 
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function is “loading sets of executable instructions concerning new services,” and HTC 

has no basis to rewrite it 2 

Finally, HTC’s attempted rewrite would inject unnecessary ambiguity.  Indeed, in 

view of the disconnected nature of HTC’s citations, it is unclear how HTC even interprets 

the extraneous words “offered by the telecommunications system.”  On the one hand, 

HTC may be interpreting those words simply to mean that new services can be offered 

over or through a telecommunications network.  On the other hand, HTC may be 

interpreting those words to require that the company maintaining the telecommunications 

network be the same as the service provider — which is contrary the teachings of 

the ’189 patent.  (’189 patent, 1:41-43 (“The service provider is not necessarily the same 

as the company maintaining the network . . . .”) (emphasis added).)  But it is not 

necessary for the ALJ and the parties to interpret this extraneous language, as it does not 

appear in the explicitly-recited function.  For this additional reason, the ALJ should 

decline HTC’s invitation to rewrite the explicitly-recited function.3 

                                                 
2 HTC also cites the title of the patent, even though it too does not specifically relate to 
the claimed function, and the law of claim construction accords little weight to patent 
titles. See, e.g., Pitney Bowes, Inc. v. Hewlett-Packard Co., 182 F.3d 1298, 1312 (Fed. 
Cir. 1999) (recognizing that the purpose of the patent title is “not to demarcate the precise 
boundaries of the claimed invention but rather to provide a useful reference tool for 
future classification purposes”). 
 
3 HTC also mischaracterizes Nokia’s ITC Complaint in alleging that it supports HTC’s 
claim construction positions.  HTC’s purported quotation of Nokia’s ITC Complaint — 
“the ’189 patent discloses ‘a device that has the ability to add new services made 
available by a telecommunication system’” — is incomplete.  (HTC Br. at 9.)  The full 
quotation is as follows: “The ’189 Patent discloses, for example, a device that has the 
ability to add new services made available by a telecommunications system.”  (Nokia 
ITC Complaint, EDIS No. 509-796  at ¶ 35 (emphasis added).)  Given the exemplary 
nature of that description, it does not provide a basis for HTC’s attempt to limit the 
claimed function.  Moreover, HTC’s characterization disregards the express disclaimer in 
Nokia’s ITC Complaint: 
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3. HTC’s Identification Of Structure Disregards One Of The 
Disclosed Embodiments And Mischaracterizes The Other 

As explained in Nokia’s opening brief, the ’189 patent expressly discloses two 

alternative structures as the “means for loading” — (1) a processing unit, memory, and 

card reader and (2) a processing unit, memory, and telephone part, that transmits and 

receives, information over the telecommunications network.  (Nokia Br. at 9-15.)  Here, 

the parties do not dispute that one of the embodiments disclosed by the ’189 patent 

involves a card reader.  The primary dispute between the parties is whether the “card 

reader embodiment” is the only disclosed embodiment (HTC’s position) or whether 

the ’189 patent also discloses an embodiment that does not require use of a card reader, 

namely a “telecommunications network embodiment” (Nokia’s position).  A subsidiary 

dispute between the parties concerns what structures in the “card reader embodiment” 

actually perform the loading function. 

a. HTC Fails To Show That The “Card Reader 
Embodiment” Is The Only Disclosed Embodiment; 
The ’189 Patent Expressly Discloses A 
“Telecommunication Network Embodiment” 

HTC’s opening brief devotes many pages to the card reader embodiment, but 

disregards the rest of the disclosure in the ’189 patent regarding a second embodiment 

that does not require use of a card reader but instead allows for delivery of information 

over the telecommunication network itself — i.e., the telecommunication network 

                                                                                                                                                 
All non-technical descriptions of the inventions herein are presented to 
give a general background of those inventions.  Such statements are not 
intended to be used, nor should be used, for purposes of patent claim 
interpretation.  Complainants present these statements subject to, and 
without waiver of, their right to argue that claim terms should be 
construed in a particular way, as contemplated by claim interpretation 
jurisprudence and the relevant evidence. 
 

(Id. at 9, n. 2.) 
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embodiment.  Although the ’189 patent teaches an embodiment involving use of a 

physical card that can be plugged into the phone (e.g., an intelligent card), the ’189 patent 

also teaches that “the invention as such does not require an intelligent card of the phone 

or other terminal equipment, if the equipment otherwise has the storage capacity needed.”  

(’189 patent, 4:37-39 (emphasis added).)  The ’189 patent teaches two different 

approaches for delivering new services — (1) through use of a physical card or (2) by 

transferring information over the telecommunication network itself: 

 “The extension program [for new services] can be delivered to the user 
on a separate storage medium, such as an intelligent card, or it can be 
transferred as a data message over the telecommunication network.” 
(’189 patent, 3:26-29 (emphasis added).) 
 

 “Instructions and programming data concerning the use of a new 
service need not necessarily be delivered from the service provider to 
the user in such a way that the intelligent card 6 is separately brought 
in to be programmed.  The information can also be conveyed via the 
same telecommunication network in which the other data are 
transferred.”  (Id. at 6:19-24 (emphasis added).) 
 

 Dependent claims 2 and 3 provide that the set of instructions [for new 
services] are delivered to the user on “a separate storage means” such 
as an “intelligent card,” whereas dependent claim 4 provides that the 
“set of instructions is delivered to the user by means of data 
transmission via said telecommunication network.”  (Compare id. at 
8:6-11 with id. at 8:12-14 (emphasis added).)4 
 

 Fig. 3 depicts a mobile phone that includes a telephone part for 
transmitting, receiving, and processing data communicated over the 
telecommunication network.  (Id. at Fig. 3.) 

 

                                                 
4 Although these dependent claims are not currently asserted in this Investigation, their 
claim language is relevant to what embodiments are disclosed in the ’189 patent.  See, 
e.g., Phillips v. AWH Corp., 415 F.3d 1303, 1314 (Fed. Cir. 2005) (en banc) (“Other 
claims of the patent in question, both asserted and unasserted, can . . . be valuable sources 
of enlightenment as to the meaning of a claim term.”) (citing Vitronics Corp. v. 
Conceptronic, Inc., 90 F.3d 1576, 1582 (Fed. Cir. 1996)). 
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Accordingly, HTC has no basis for requiring use of a card and excluding the other 

disclosed embodiment allowing for delivery of instructions over the telecommunication 

network. 

Nor does HTC’s opening brief show any inaccuracy in Nokia’s identification of 

the “means for loading” in the telecommunication network embodiment.  As set forth in 

Nokia’s opening brief, those structures are (1) the telephone part, which transmits, 

receives, and processes data communicated over the telecommunication network (’189 

patent, Fig. 3 item 12, 5:6-11); (2) the processing unit, which processes the information 

received and in turn loads it into memory (id. at Fig. 13 item 9, 3:43-47, 4:66-5:2, 6:13-

18); and (3) the memory (i.e., storage means), which is where the information is loaded 

and then stored (id. at Fig. 13 item 10, 3:43-47, 4:66-5:2, 6:13-18); (see generally Nokia 

Br. at 12-13.)   

Moreover, HTC ignores the prosecution history of the ’189 patent, in which the 

patentee expressly identifies the processing unit, the memory, and the telephone part as 

the “means for loading.”  In the original application, the patentee expressly identified the 

“means for loading” in original claim 8 as items 9, 10, 11, and 12: 

 

(’189 Prosecution History, June 2, 1997 Application at 12 (Ex. 30, NKHTC0000025) 

(emphasis added).)  And after amending claim 8, the patentee again provided this 

identification:  

8. A terminal (3) for a telecommunicati6n stem which comprises output means 
(7) for displaying to a user infom1ati about services offered by said tele~ 
communication system and input me . (8, 8a) for making selections concerning 
said services, characterized in that ·t comprises means (9, 10, 11, 12) for loading 
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(Nokia Br. Ex. 2,  NOK885ITC00000450) (underlining in original to show amendments; 

emphasis by boldface/italics added).)  In the ’189 patent, item 9 is the processing unit, 

item 10 is the memory, and item 12 is the telephone part for transmitting and receiving 

information over the telecommunication network (item 11 is the card reader which is not 

relevant to the telephone network embodiment).  (’189 patent, Fig. 3.)5 

Despite these disclosures in the intrinsic record, HTC does not even attempt to 

identify any “means for loading” structures for the telecommunication network 

embodiment.  Instead of providing its own identification of corresponding structures, 

HTC takes a scattershot approach in making a series of allegations about the structures 

disclosed by the ’189 patent and identified by Nokia.  HTC’s allegations lack merit and 

do not warrant the exclusion of these expressly disclosed structures.  See generally Oatey 

                                                 
5 Nokia’s identification of the “means for loading” also comports with the patent 
examiner’s identifications during prosecution of the ’189 patent.  The patent examiner 
originally found that disclosures in the prior art corresponding to the “means for loading” 
element could be found in U.S. Patent No. 5,579,535 to Orton (the ’535 patent”) in items 
654, 660, 652 and 650 of figure 8.  (Ex. 30, ’189 Prosecution History, Feb. 26, 1999 
Office Action at 6-7, NOK885ITC00000340-341); Ex. 31, ’535 patent at Fig. 8.)  
Consistent with Nokia’s own identifications, item 654 is labeled “micro-processor 
controller,” item 660 is labeled “memory,” and items 652 and 650 are a transceiver and 
antenna — i.e., a telephone part for transmitting and receiving information communicated 
over the telephone network.  (Ex. 31, ’535 patent at Fig. 8.) 

8. (Amended) A terminal [ ( 3) J for a telecommunication 

system [which comprises], the terminal comprising output 

means [ (7)] for displaying to a user information about 

services offered by said telecommunication system and input 

means [(8, Ba)] for making selections concerning said 

services, [characterized in that it] wherein 

said terminal further comprises means [ ( 9, l 0, 11, 

12)] for loading sets of executable instructions concerning 

new services, means [(7, 9, 10)] for displaying information 
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Co. v. IPS Corp., 514 F.3d 1271, 1276-77 (Fed. Cir. 2008) (“We normally do not 

interpret claim terms in a way that excludes embodiments disclosed in the 

specification.”). 

For example, HTC’s allegation that the processing unit “is not sufficiently 

specific to the purported function” (HTC Br. at 14) lacks merit.  The ’189 patent 

expressly teaches use of the processor in loading.  (’189 patent, 3:43-47.)  And consistent 

with the teachings of the ’189 patent, the patentee identified the processing unit as part of 

the “means for loading.”  (’189 Prosecution History, June 2, 1997 Application at 12 (Ex. 

30, NKHTC0000025); Nokia Br. Ex. 2, NOK885ITC00000450).)  Accordingly, Nokia’s 

identification of the processing unit as part of the “means for loading” is correct.6 

                                                 
6 HTC’s reliance on WMS Gaming Inc. v. Int’l Game Tech., 184 F.3d 1339 (Fed. Cir. 
1999) to criticize Nokia’s identification of the processing unit is misplaced, as it ignores 
recent Federal Circuit precedent in In re Katz Interactive Call Processing Patent 
Litigation, 639 F.3d 1303 (Fed. Cir. 2011).  In Katz, the Federal Circuit confirmed that 
disclosure of a processor is sufficient for basic functions such as “processing,” 
“receiving,” and “storing”: 
 

By contrast, in the seven claims identified above, Katz has not claimed a 
specific function performed by a special purpose computer, but has simply 
recited the claimed functions of “processing,” “receiving,” and “storing.”  
Absent a possible narrower construction of the terms “processing,” 
“receiving,” and “storing,” discussed below, those functions can be 
achieved by any general purpose computer without special 
programming.  As such, it was not necessary to disclose more structure 
than the general purpose processor that performs those functions. Those 
seven claims do not run afoul of the rule against purely functional 
claiming, because the functions of “processing,” “receiving,” and 
“storing” are coextensive with the structure disclosed, i.e., a general 
purpose processor. 

 
Katz, 639 F.3d at 1316 (emphasis added).  In addition, contrary to HTC’s allegation, the 
disclosure of an algorithm is not necessary for the performance of basic functions by a 
general purpose computer.  See, e.g., e-LYNXX Corp. v. Innerworkings, Inc.,  No. 1:10-
cv-2535, 2012 WL 4484921, at *19 (M.D. Pa. Sept. 27, 2012) (“To the extent that any of 
the means-plus-function elements describe functions that can be performed by a general 
purpose computer, there is no requirement that the specification disclose an algorithm as 
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In addition, HTC’s allegation that the memory “is unclear as to what structure is 

identified” similarly lacks merit.  (HTC Br. at 14.)  Contrary to HTC’s suggestion, Figure 

3 of the ’189 patent expressly discloses memory (i.e., “storage means”) used by the 

processor in connection with the loading function.  (’189 patent, Fig. 3; see also 3:43-59 

(“Extension and update information, which is programmed into the phone for a new 

service, has to be expressed in the form of a computer program or corresponding 

instructions which can be loaded in the storage media used by the processor controlling 

the operation of the phone.”) (emphasis added); 4:66-5:2 (“Operation of the telephone 3 

is controlled by a central processing unit 9 which comprises a microprocessor and has 

storage means 10 at its disposal.”) (emphasis added).)  And consistent with the 

disclosure, the patentee specifically identified the storage means as part of the “means for 

loading.”  (’189 Prosecution History, June 2, 1997 Application at 12 (Ex. 30, 

NKHTC0000025; Nokia Br. Ex. 2, NOK885ITC00000450).)  HTC has no basis for 

seeking to exclude the memory from the “means for loading.” 

Finally, HTC’s allegation that the telephone part is “indefinite as to the identified 

structure” also lacks merit.  (HTC Br. at 14.)  To the contrary, the intrinsic record 

discloses a telephone part that transmits and receives data as part of the “means for 

loading.”  For example, the specification teaches that “the mobile phone includes a 

telephone part 12 for data transmission and for processing transmitted speech and 

data, used by the mobile phone to communicate between the nearest base station (not 

shown).”  (’189 patent, 5:6-10 (emphasis added); see also 5:40-47, 5:61-67.)  Consistent 

with that disclosure, Figure 3 shows such a telephone part.  (’189 patent, Fig. 3.)  

                                                                                                                                                 
the corresponding structure.”).  Even so, the ’189 patent does disclose exemplary 
programming language for adding new features to the terminal.  (See, e.g., ’189 patent, 
7:9-43.)  
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Moreover, during prosecution of the ’189 patent, the patentee specifically identified the 

telephone part as part of the “means for loading.”  (’189 Prosecution History, June 2, 

1997 Application at 12 (Ex. 30, NKHTC0000025); Nokia Br. Ex. 2, 

NOK885ITC00000450).)  And consistent with the transmitting/receiving functionality of 

the telephone part, the patent examiner cited a prior-art transceiver as relevant to the 

“means for loading” limitation.  (’189 Prosecution History, Feb. 26, 1999 Office Action 

at 7 (Ex. 30, NOK885ITC00000341); Ex. 31, ’535 patent at Fig. 8.)  In short, the intrinsic 

record amply discloses the telephone part for transmitting and receiving data, and HTC 

has no basis seeking to exclude it from the “means for loading.”7 

In sum, HTC’s argument is flawed because it focuses solely on the card reader 

embodiment and ignores the other embodiment that allows for delivery of information 

over the telecommunication network.  In connection with that telephone network 

embodiment, Nokia correctly identifies the processing unit, the memory, and the 

                                                 
7 HTC’s attempted claim differentiation argument (HTC Br. at 15-16) makes no sense.  
As HTC notes, independent claim 8 is directed to “[a] terminal for a telecommunication 
system” whereas dependent claim 10 (which depends on claim 8) specifies that the 
“terminal is a telephone apparatus.”  Under claim differentiation, claim 8 is presumed to 
be broader than claim 10 — i.e., the terminal could, but need not, be a telephone 
apparatus.  See, e.g., Liebel-Flarsheim Co. v. Medrad, Inc., 358 F.3d 898, 910 (Fed. Cir. 
2004) (“[T]he presence of a dependent claim that adds a particular limitation raises a 
presumption that the limitation in question is not found in the independent claim . . . 
where the limitation that is sought to be ‘read into’ an independent claim already appears 
in a dependent claim, the doctrine of claim differentiation is at its strongest.”) (citations 
omitted).  Indeed, the specification itself teaches that this is the logical reading: “It is 
obvious to one skilled in the art that the application of the invention is not limited to 
mobile phones but the method according to the invention can be applied to all kinds of 
terminal equipment in a telecommunication network that are used for conveying 
intelligent network services.” (’189 patent, 4:41-46 (emphasis added).)  HTC’s allegation 
that Nokia’s identification of structures in the telecommunications network embodiment 
“violates the doctrine of claim differentiation since there would be no difference between 
claims 8 and 10 under Nokia’s construction” (HTC Br. at 16) is not based on a sound 
application of the doctrine of claim differentiation. 
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telephone part as the “means for loading”, and HTC provides no basis for excluding those 

structures.  Accordingly, Nokia’s identification of structures should be adopted. 

b. HTC Mischaracterizes The “Card Reader 
Embodiment” 

A subsidiary dispute between the parties concerns what structures in the card 

reader embodiment actually perform the loading function.  For this embodiment, the 

parties agree that one of the disclosed structures is the card reader.  (See Joint Claim 

Construction Chart, EDIS No. 518-258; see also ’189 patent, Fig. 3 item 7, 5:2-4; 5:32-

37.) The parties disagree regarding the other structures that constitute the “means for 

loading.”  Nokia submits that the additional structures performing the loading function 

are the processing unit and the memory.  (Nokia Br. at 11-12.)  HTC, however, contends 

that the additional structure is the physical card itself.  (HTC Br. at 10-11.) 

HTC does not show any inaccuracy in Nokia’s identification of the “means for 

loading” in that embodiment.  Like in the telecommunications network embodiment, 

the ’189 patent teaches that the processing unit and memory perform the loading function 

in the card reader embodiment.  (’189 patent, 4:66-5:4 (“Operation of the telephone 3 is 

controlled by a central processing unit 9 which comprises a microprocessor and has 

storage means 10 at its disposal. The central processing unit 9 is connected to an 

intelligent card reader 11 which can communicate bidirectionally with an intelligent card 

6 connected to it.”) (emphasis added).)  Indeed, the main difference between the 

telecommunications network embodiment and the card reader embodiment stems from 

the source of the executable instructions.  In the telecommunications network 

embodiment, the mobile phone obtains the executable instructions from the 

telecommunications network itself (by virtue of the telephone part), whereas, in the card 
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reader embodiment, the mobile phone obtains the executable instructions from a physical 

card (by virtue of the card reader).  Otherwise, in both embodiments, the role of the 

processing unit and memory in the loading functions are largely the same. 

HTC again ignores the prosecution history of the ‘189 patent, in which the 

patentee expressly identifies the processing unit, the memory, and the card reader as the 

“means for loading” in this embodiment.  (’189 Prosecution History, June 2, 1997 

Application at 12 (Ex. 30, NKHTC0000025); Nokia Br. Ex. 2, NOK885ITC00000450).)  

Notably, the patentee did not identify the physical card itself as part of the “means for 

loading.” 

Further, an analogy to the telephone network embodiment illustrates why it is the 

card reader — and not the physical card itself — that is part of the “means for loading.”  

In the telephone network embodiment, the telephone network itself is not the “means for 

loading.”  Rather, the telephone network is the source of the executable instructions 

which in turn are loaded into the terminal by the “means for loading” (i.e., the processing 

unit, the memory, and the telephone part for transmitting and receiving information over 

the telephone network).  In the card reader embodiment, the physical card plays an 

analogous role as the telephone network in the telephone network embodiment.  

Specifically, the physical card is the source of the executable instructions which in turn 

are loaded into the terminal by the “means for loading” (i.e., the processing unit, the 

memory, and the card reader) — not the “means for loading” itself. 

Indeed, following that logic, HTC at one point appears to concede that it is the 

card reader — and not the physical card itself — that performs the actual loading: “Thus, 

once the IN card 6 is inserted into the mobile phone 3, the IN card reader 11 loads the 
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sets of executable instructions concerning new services onto the terminal 3.”  (HTC Br. 

at 11 (emphasis added).) 

As a result, in the card reader embodiment, Nokia correctly identifies the 

processing unit, the memory, and the card reader as the “means for loading.”  HTC 

provides no basis for substituting the physical card itself in place of the processing unit 

and the memory.  Accordingly, Nokia’s identification of structures should be adopted for 

this embodiment as well.8 

III. U.S. PATENT NOS. 6,373, 345  

A. HTC Mischaracterizes The ’345 Patent And Impermissibly Seeks To 
Limit The Claims To Just One Of Many Exemplary Embodiments 

HTC’s technology background and claim construction sections mischaracterize 

the disclosure of the ’345 patent and violate a cardinal rule of claim construction — that 

claim scope may not be limited by importing an exemplary embodiment from the 

specification into the claims.  See, e.g., Phillips v. AWH Corp., 415 F.3d 1303, 1323 (Fed. 

Cir. 2005) (en banc) ("[A]lthough the specification often describes very specific 

embodiments of the invention, we have repeatedly warned against confining the claims to 

those embodiments").  In particular, HTC tries to limit the claims of the ’345 patent to a 

particular illustrative embodiment disclosed in the ’345 patent, namely the circuit 

diagram shown in Figures 5B and 6.9  (Resp. Br. at 5.)  But contrary to HTC’s 

                                                 
8 HTC’s brief contends that “Claim 8 requires that the terminal comprises the means for 
loading, imposing a requirement for the structure must be contained within the 
terminal.”  (HTC Br. at 11 (emphasis added).)  HTC’s contention, however, does not 
support HTC’s claim construction positions, as all Nokia’s identifications of structure — 
(1) a processing unit, memory, and card reader and (2) a processing unit, memory, and 
telephone part for transmitting and receiving data over a telecommunication network — 
are contained within the terminal.  
 
9 Figure 6 is an excerpt from a portion of Figure 5B. 
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allegations, the claims of the ’345 patent are not limited to any illustrative figure or 

exemplary embodiment taught in the specification.   

First, the claim language itself claims the inventive subject matters using the 

broad, open-ended term “comprising.”  See Cias, Inc. v. Alliance Gaming Corp., 504 

F.3d 1356, 1360 (Fed. Cir. 2007) (“In the patent claim context the term ‘comprising’ is 

well understood to mean ‘including but not limited to.’”).  The claims contain no 

language limiting their scope to any illustrative figure or exemplary embodiment taught 

in the specification.  HTC’s attempt to limit the claims to a particular, exemplary 

embodiment illustrated in Figures 5B and 6 simply ignores the claim language itself. 

Second, contrary to HTC’s characterizations, the specification discloses many 

embodiments and explicitly describes them as exemplary and not limiting.  For example, 

the “Summary of the Invention” section mentions the phrase “in one embodiment” five 

times: 

 “In one embodiment the modulator is of the direct conversion 
type.”  (’345 patent, 4:43-44 (emphasis added).) 
 

 “In one embodiment the low-pass filter is located in the current 
mirror of the multiplicator circuit of the modulator.”  (’345 patent, 
4:46-47 (emphasis added).) 
  

 “In one embodiment the low-pass filter is located between the 
transistors of the transistor pair which mirrors the current in the 
current mirror, whereby the low-pass filter filters the signal path 
between the transistor supplying the control and the transistor 
generating the mirrored current.” (’345 patent, 4:48-52 (emphasis 
added).) 
 

  “In one embodiment the low-pass filter is formed by an RC low-
pass arrangement where the resistor is connected in series with the 
signal path and the capacitor is connected in parallel regarding the 
signal's propagation direction behind the resistor, to the common 
potential of the transistor pair.”  (’345 patent, 4:53-57 (emphasis 
added).)    
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 “In one embodiment the common potential of the transistor pair is 
connected to the negative potential of the operating voltage.”  
(’345 patent, 4:58-60 (emphasis added).)    
    

Indeed, for the avoidance of doubt, the ’345 patent explains that “[t]he invention is not 

limited to concern only the presented embodiment examples, but many modifications 

are possible within the inventive idea defined by the claims.”  (’345 patent, 6:49-53 

(emphasis added); see also 4:6-15 & 4:39-43 (broadly describing the inventive subject 

matters).)  HTC’s attempt to limit the ’345 patent to a particular illustrative embodiment 

does not comport with the ’345 patent’s disclosure of numerous, exemplary 

embodiments. 

More specifically, with respect to “current mirrors” and their arrangements of 

transistors, the specification similarly describes its disclosures as merely exemplary and 

not limiting.  For instance, the specification describes Figure 5B’s illustration of 

transistors in a current mirror as “an example”:  

The transistors in the current mirrors 7 in FIG. 5B present an example of 
driver components in a driver arrangement 420 in FIG. 4. 
 

(’345 patent, 6:10-12 (emphasis added).)10  Likewise, the specification expressly 

describes the disclosure in Figure 6 as “an example”:  

In FIG. 6 the resistor R5 and the condensator C1 (and how they are 
connected to the current mirror) present an example of the filter 
arrangement 430 in FIG. 4. 
 

(’345 patent, 6:38-41 (emphasis added); see also 6:33-34 (“FIG. 6 shows a more 

unconstrained arrangement of one current mirror located in the current mirrors 7 of FIG. 

[5B].”).)  Contrary to HTC’s allegations that the specification requires limiting the claims 

                                                 
10 Given this clear statements from the specification, the arrangement of transistors for the 
current mirrors in both Figure 5B and 6 are likewise merely examples. 
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to Figures 5B and 6, the specification itself demonstrates that Figures 5B and 6 are 

exemplary and not a valid basis for limiting the express claim language. 

In addition, HTC’s attempt to limit the claims to Figures 5B and 6 ignores the 

disclosure surrounding Figure 4, to which the descriptions of Figures 5B and 6 refer.  

(‘345 patent, 6:10-12, 6:38-41.)  Figure 4 — “a schematic drawing of a modulator 

according to the invention” — provides a high-level representation that is broader than 

the exemplary configurations illustrated in Figures 5B and 6 and is not tied to any 

particular circuit diagram. 

 

 (’345 patent, 5:19-20 & Fig. 4; see also 5:32-59 (describing Figure 4 using permissive 

language and not limiting it to any particular circuit diagram); 5:50-60 (“Preferably the 

filter arrangement is such that is it possible to construct it as a part of the integrated 

circuit.”) (emphasis added).)   

Furthermore, contrary to HTC’s allegations that current mirror and the 

arrangement of transistors therein should be limited to the particular, exemplary 

embodiment illustrated in Figures 5B and 6, the ’345 patent discloses an example of a 
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current mirror and an arrangement of transistors that is different from the exemplary 

circuit diagram illustrated in Figures 5B and 6: 

 

(’345 patent at Fig. 5A; see also at 6:1-4 (“The current IBIAS controls the currents 

with the aid of the current mirror 5 comprising the arrangement of the transistors 

Q16, Q17 and Q18.”).)  Indeed, this exemplary current mirror contains multiple 

pairs of transistors (e.g., Q16/Q17 and Q16/Q18).  These disclosures undermine 

HTC’s effort to limit current mirrors and its arrangement of transistors to exactly 

that shown in Figures 5B and 6. 

B.  “current mirror” 

Nokia Proposal HTC Proposal 

No construction necessary. 
 
Alternative:  An arrangement of transistors 
such that a defined current passing into one 
is mirrored in another. 

A circuit designed to receive an input 
current and generate an output current that 
is a constant multiple of the input current. 
 

 
1. HTC’s Attempt To Limit “Current Mirror” To The 

Embodiment In Figures 5B And 6 Contravenes The Rules Of 
Claim Construction And Does Not Comport With The 
Intrinsic Record 

HTC does not and cannot show that its construction of “current mirror” — “[a] 

circuit designed to receive an input current and generate an output current that is a 

constant multiple of the input current” — comports with the intrinsic record.  In seeking 

to add the language “generate an output current that is a constant multiple of the input 

]_BIAS 
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current,” HTC seeks to add an extraneous limitation that simply is not present.  HTC 

purports to support its proposed construction on pages 10 to 12 of its brief, but HTC does 

not cite to any intrinsic evidence that allegedly supports it.  HTC identifies no claim 

language that leads to HTC’s construction.  HTC similarly cites nothing in the 

specification that requires its construction.  Nor does HTC identify any support for its 

construction in the prosecution history. 

To the extent HTC alleges that the claims should be limited to Figures 5B and 6 

of the specification, (see Resp. Br. at 5), HTC’s approach contravenes a cardinal rule of 

claim construction.  It is well established that claims are not to be limited to preferred 

embodiments. See, e.g., Phillips v. AWH Corp., 415 F.3d 1303, 1323 (Fed. Cir. 2005) (en 

banc).  Here, as discussed on pages 16-19 above, the ’345 patent teaches that the 

illustrations in Figures 5B and 6 are merely exemplary.  (See, e.g., ’345 patent, 6:10-12 

(“The transistors in the current mirrors 7 in FIG. 5B present an example of driver 

components in a driver arrangement 420 in FIG. 4”), 6:38-41 (“In FIG. 6 the resistor R5 

and the condensator C1 (and how they are connected to the current mirror) present an 

example of the filter arrangement 430 in FIG. 4”), Fig. 4 (disclosing high-level 

representation that is not tied to any particular circuit diagram)  (emphasis added).)  

HTC’s attempt to limit the claims to the particular embodiment taught in Figures 5B and 

6 does not comport with claim construction law or the intrinsic record.11 

Indeed, as discussed above, the ’345 patent discloses an example of a current 

mirror that is different from the particular embodiment illustrated in Figures 5B and 6: 

                                                 
11 Although the ’345 patent demonstrates that it is not limited to the exemplary 
embodiments illustrated in Figures 5B and 6, HTC does not even attempt to explain how 
those exemplary embodiments purport to support its construction. 
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(’345 patent at Fig. 5A; see also at 6:1-4 (“The current IBIAS controls the currents 

with the aid of the current mirror 5 comprising the arrangement of the 

transistors Q16, Q17 and Q18.”) (emphasis added).)  In this example, the 

specification teaches that transistors Q16, Q17, and Q18 form a type of “current 

mirror.”  HTC presents no basis in the intrinsic record for seeking to limit 

“current mirrors” to just the exemplary embodiment illustrated in Figures 5B and 

6, let alone for reading into the claims the extraneous limitation “generate an 

output current that is a constant multiple of the input current.”12  

                                                 
12 Another example in the intrinsic record of a current mirror that is different from the 
example illustrated in Figures 5B and 6 of the ’345 patent is shown in prior-art reference 
GB 2 261 130 (Ex. 32), which is intrinsic evidence, because it was cited during the 
prosecution of the ’345 patent and is disclosed on its face.  See, e.g., Kumar v. Ovonic 
Battery, 351 F.3d 1364, 1368 (Fed. Cir. 2003) (“[P]rior art cited in a patent or cited in the 
prosecution history of the patent constitutes intrinsic evidence.”); V-Formation, Inc. v. 
Benetton Group SpA, 401 F.3d 1307, 1311 (Fed. Cir. 2005) (holding that the district court 
properly considered as intrinsic evidence a prior art patent listed on the face of the patent 
to be construed).  Similar to Figure 5A of the ’345 patent, the ’130 patent discloses a 
three-transistor current mirror containing two pairs of transistors.   
 

JJ:! IAS -T 
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2. HTC’s Extrinsic Evidence Does Not Support Its Construction  

In reality, HTC seeks to impose the extraneous limitation “generate an output 

current that is a constant multiple of the input current” based entirely on extrinsic 

evidence.  (Resp. Br. at 10-11.)  But it is well established that extrinsic evidence is “less 

significant” than the intrinsic record in determining the meaning of claim language.  See, 

e.g., Philips v. AWH Corp., 415 F.3d 1303, 1317-18 (Fed. Cir. 2005) (en banc).  Indeed, 

“[a] court may look to extrinsic evidence so long as the extrinsic evidence does not 

contradict the meaning otherwise apparent from the intrinsic record.”  Helmsderfer v. 

Bobrick Washroom Equip., Inc., 527 F.3d 1379, 1382 (Fed. Cir. 2008).   

HTC’s citations to extrinsic evidence to impose the extraneous limitation 

“generate an output current that is a constant multiple of the input current” are unavailing 

for numerous reasons.  First, many of HTC’s citations simply suggest that current mirrors 

may be employed to generate a constant multiple of the reference circuit — not that they 

must be.  (Resp. Br. Ex. 8 at [0027] (“As is well known in the art, the current mirror 62 is 

employed to generate a DC current that is a constant multiple of a reference current.”); 
                                                                                                                                                 

 
(Ex. 32, ‘130 patent, Fig. 2 (disclosing pairs of transistors M9/M9A and M9/M9B.).) 

FIGUR.E 2 

I o 

Vin 
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Resp. Br. Ex. 6 at 3:21-23 (“As is known in the art, current mirrors are employed to 

generate a DC current that is a constant multiple of the reference current.”); Resp. Br. Ex. 

9 at 7:25-28 (describing an embodiment that “may be any circuit designed . . . as a 

constant multiple”) (emphasis added).)  In addition, HTC’s extrinsic evidence 

acknowledges that the examples it cites are the “simplest,” most “basic current-mirror 

circuit,” used as “building blocks” rather than describing more complex current mirrors 

capable of controllable, non-constant gain.  (See, e.g., Resp. Br. Ex. 7 at 373 (describing 

Fig. 5.58(a) as “the basic current-mirror circuit” that “is shown in its simplest form” and 

is a “circuit building block”); Resp. Br. Ex. 11 at 270-71 (This section, including all of its 

equations and diagrams, applies to “[t]he simplest form of current source.”); Resp. Br. 

Ex. 13 at 89 (describing a diagram as the “simplest form”).)  HTC’s extrinsic evidence 

also acknowledges the possibility of “more elaborate current-mirror circuits” than those 

disclosed by simple teaching examples.  (Resp. Br. Ex. 7 at 374; see also Resp. Br. Ex. 10 

at 251 (cited by HTC for the proposition that the output gain must be a constant multiple, 

but actually only stating generally that “output current is equal to the input current 

multiplied by a desired current gain” without any requirement for “constant” gain).) 

In short, HTC’s extrinsic evidence falls far short of proving that current mirrors 

are required to generate constant gain.  HTC’s attempt to read this extraneous limitation 

into the claims should be rejected.13 

                                                 
13 HTC’s cited equations from the extrinsic textbook Sedra and Smith (Resp. Br. at 11-
12; Resp. Br. Ex. 7 at 374, 429) do not show that current mirrors are limited to constant 
gain.  In the case of field effect transistors, the cited equation merely states that gain “is 
determined by device geometry” – the ratio of width to length of the transceiver.  (Resp. 
Br. Ex. 7 at 374.)  But the fact that gain “is determined by device geometry” does not 
require the geometry to be uncontrollable or constant.  In fact, this very same extrinsic 
evidence textbook teaches students how to create transistors that would result in 
controllable gain in a current mirror.  (Ex. 33, Sedra Additional Excerpt at 746 (Fig, 
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3. HTC Fails To Undermine Nokia’s Position 

As set forth in Nokia’s opening brief, a current mirror is a well-known electronics 

component that requires no construction.  (Nokia Br. at 19.)  Here, HTC identifies no 

basis for why “current mirror” need be construed apart from the fact that HTC has 

provided a construction.  But the mere fact that one party provides a construction does 

not establish that a term that otherwise is well understood in the art needs to be 

construed.  See, e.g., Finjan, Inc. v. Secure Computing Corp., 626 F.3d 1197, 1207 (Fed. 

Cir. 2010) (affirming district court’s instruction to jury that disputed term should be given 

its ordinary meaning; finding no “actual dispute” where district court rejected defendants’ 

construction) (citing O2 Micro Int’l Ltd. v. Beyond Innovation Tech. Co., 521 F.3d 1351 

(Fed. Cir. 2008)).  

  Indeed, courts routinely find that well-known electronics components require no 

construction.  See, e.g., Synopsys, Inc. v. Nassda Corp., No. C 03–02664 SI, 2004 WL 

5643689, at *16-17 (N.D. Cal. July 8, 2004) (construing term “power network 

transistors” to have its plain and ordinary meaning and rejecting construction that would 

limit term to only one kind of transistor). 

In addition, the only issue that HTC raises with respect to Nokia’s alternative 

construction — an arrangement of transistors such that a defined current passing into one 

is mirrored in another” — is that it uses the term “mirror.”  But HTC does not 

demonstrate why use of the term “mirror” is problematic.  The specification of the ’345 

patent uses the term “mirror” numerous times.  (ʼ345 patent, 2:14-16, 4:47-51, 6:38-41; 

see also Nokia Br. at 21 (citing examples).)  Indeed, HTC acknowledges that, in Figure 6, 

                                                                                                                                                 
10.33 shows that switches (S1, S2, S3, … SN) may be used to connect multiple 
transistors in parallel with each other for a controllable transistor.).) 
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there is “a second transistor Q24 that generates a ‘mirrored’ output current” (Resp. Br. at 

10 (emphasis added)) — confirming that the term “mirrored” is well understood.  

Subjecting “mirror” to further construction would create, rather than remove, ambiguity 

regarding the well-known structure it purports to construe in the first place.  For this 

additional reason, Nokia’s position should be adopted and HTC’s construction should be 

rejected.14 

C.  “pair of transistors” 

Nokia Proposal HTC Proposal 

No construction necessary. Two transistors in a fixed arrangement. 

1. HTC’s Attempt To Limit “Pair Of Transistors” To “A Fixed 
Arrangement” Does Not Comport With The Intrinsic Evidence 

HTC does not and cannot show that its construction of “pair of mirrors” — “[t]wo 

transistors in a fixed arrangement” — is required by the intrinsic record.  In seeking to 

add the extraneous language “in a fixed arrangement,” HTC once again seeks to read in a 

limitation that simply is not there.15 

                                                 
14 Contrary to HTC’s allegation (Resp. Br. at 9), there is no inconsistency in stating that a 
term requires no construction and, in the alternative, providing a construction that sets 
forth the plain and ordinary meaning of that term. See, e.g., In re Certain Computers and 
Computer Peripheral Device and Components Thereof and Products Containing the 
Same, Inv. No. 337-TA-841, 2012 WL 4829461 (Oct. 4, 2012) (Claimant arguing that 
multiple terms should be given their plain and ordinary meaning, as well as arguing for 
alternative constructions).  Indeed, in this case, HTC has alleged that terms are indefinite 
and then proceeded to provide a construction.  (Compare HTC Br. Ex. 6 (Richardson 
Decl.), ¶ 26 (arguing for indefiniteness of term), with HTC Br. Ex. 6 (Richardson Decl.), 
¶ 27 (construing term).) 
 
15 Indeed, it is unclear what HTC even means by the unspecified phrase “a fixed 
arrangement,” and HTC’s brief provides no clarification of it.  HTC variously describes 
this unspecified limitation as a prohibition on “point[ing] to any two transistors in a 
circuit,” a prohibition on “point[ing] . . .  to two different sets of transistors used at 
different times,” and requiring “[s]ome known association  . . . between the two 
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HTC purports to support its proposed construction on pages 6 through 8 of its 

brief, but the intrinsic evidence cited by HTC does not support HTC’s construction.  

First, the claim language cited by HTC (Resp. Br. at 7) does not require “a fixed 

arrangement.”  The claims do not contain the words “a fixed arrangement.”  Instead, the 

cited claim language merely recites that the pair of transistors be part of the current 

mirror and contain a low-pass filter arrangement and signal path between them.  (’345 

patent, Claims 1 and 7.)  This language does not require, let alone suggest, that the 

transistors must be in “a fixed arrangement.”  In short, the claim language provides no 

basis for HTC’s attempt to read the limitation “a fixed arrangement” into the claims. 

Similarly, HTC’s citations to the specification (Resp. Br. at 7) do not require or 

even suggest that the “pair of transistors” must be in “a fixed arrangement.”  Contrary to 

the rules of claim construction, HTC once again attempts to limit the claim language to 

Figure 6 (Resp. Br. at 7) by reading into the claims a particular embodiment from the 

specification.  See, e.g., Thorner v. Sony Computer Entm't Am. LLC, 669 F.3d 1362, 1366 

(Fed. Cir. 2012) (“We do not read limitations from the specification into claims; we do 

not redefine words.”)  As discussed above, the ’345 patent teaches that the illustrations in 

Figures 5B and 6 are merely exemplary.  (See, e.g., ’345 patent, 6:10-12 (“The transistors 

in the current mirrors 7 in Fig. 5B present an example of driver arrangement 420 in Fig. 

4.”) (Emphasis added); 6:38-41, Fig. 4.)    Here, the specification contains no language 

that could be read as requiring that the transistors must be “in a fixed arrangement.”  

Indeed, the ’345 patent does not mention the word “fixed” at all.  In addition, contrary to 

HTC’s allegation, the mere fact that the specification uses the word “arrangement” in 

                                                                                                                                                 
transistors.”  (Resp. Br. at 6-7.)   As such, reading in this unspecified limitation would 
create, rather than resolve, ambiguity. 
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various places (Resp. Br. at 7) provides no logical support for HTC’s attempt to read into 

the claims the extraneous limitation “in a fixed arrangement.”   

Further, as discussed above, the specification of the ’345 patent discloses 

examples of current mirrors that that are different than the particular embodiment 

illustrated in Figures 5B and 6. (’345 patent at Fig. 5A; see also at 6:1-4 (“The current 

IBIAS controls the currents with the aid of the current mirror 5 comprising the 

arrangement of the transistors Q16, Q17 and Q18.”) (emphasis added).)  Once again, 

HTC presents no basis for seeking to limit the claims to just one exemplary embodiment. 

Moreover, HTC’s citation to the prosecution history (Resp. Br. at 8) does not 

require, let alone suggest, that the transistors must be in “a fixed arrangement.”  The 

portion of the prosecution history cited by HTC does not contain any disclaimer or other 

narrowing language — it merely references the specification itself.  And as discussed 

above, the specification does not contain any language requiring that the transistors must 

be “in a fixed arrangement.”16 

Accordingly, HTC’s attempt to include the limitation “a fixed arrangement” 

should be rejected. 

                                                 
16 Moreover, the extrinsic evidence confirms that one of ordinary skill in the art would 
have understood that pairs of transistors in a current mirror were not necessarily in a 
“fixed arrangement.”  For example, the Savant reference shows a current mirror in Figure 
9.12 with transistor Q1 mirrored to transistors Q2, Q3, and Q4.  (Nokia Br. Ex. 6, 
NOK885ITC00009021 at 9024.)  Thus, Q1 may be “paired” with any of Q2, Q3, or 
Q4.  Nothing in the intrinsic record would prohibit the ’345 patent from including 
transistors that could be paired in multiple configurations.  Furthermore, as explained 
above, one of ordinary skill in the art understood that a transistor may be built from other 
transistors.  (Ex. 34 Paul R. Gray et al., Analysis and Design of Analog Integrated 
Circuits, 165-66 (5th ed. 2009) (Problem 2.17 teaches “that two MOS transistors 
connected in parallel with channel widths of W1 and W2 … can be modeled as one 
equivalent MOS transistor whose width is W1 + W2 ….”).) 
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2. HTC’s Attempt To Read The “Comprising” Claim Language 
As Precluding Additional Structures Contravenes The Rules 
Of Claim Construction 

As discussed in Nokia’s opening brief (Nokia Br. at 25), the broader claim 

limitation at issue here recites “current mirrors comprising a pair of transistors…”  (ʼ345 

patent at 6:58, 7:20.)  The issue is not whether “pair” means two, but the meaning of the 

broader limitation “current mirrors comprising a pair of transistors,” namely whether that 

language precludes the presence of additional transistors or structures. 

Nothing in the claim language affirmatively precludes the presence of additional 

transistors or other structures.  The claim limitation uses the well-known transition word 

“comprising.”  “In the patent claim context the term ‘comprising’ is well understood to 

mean ‘including but not limited to.’”  See Cias, Inc. v. Alliance Gaming Corp., 504 F.3d 

1356, 1360 (Fed. Cir. 2007).  “Comprising” is a term of art carefully chosen by patent 

practitioners for its open-ended meaning, as opposed to “consisting of” which signifies 

restriction and exclusion.  See, e.g., Vehicular Techs. Corp. v. Titan Wheel Int’l, Inc., 212 

F.3d 1377, 1382-83 (Fed. Cir. 2000).  Here, the “comprising” language demonstrates that 

the current mirrors must include at least a pair of transistors, but provides no basis for 

suggesting that additional transistors or other structures are excluded. 17  Indeed, cases 

routinely find that “comprising” does not preclude the claims from covering subject 

matters that have structures in addition to that which is required.  E.g., Versa Corp. v. Ag-

Bag Int’l Ltd., 392 F.3d 1325, 1329 (Fed. Cir. 2004) (“’[C]omprising’ language is not 

                                                 
17 Moreover, the patentee understood how to use the word “only” in relation to the 
number of transistors.  (’345 patent, 6:13-17 (“an arrangement having only two 
transistors” — referring to the switching arrangement, and not the current mirror).)  If the 
patentee had desired to limit the current mirror to only a pair of transistors and nothing 
more, the patentee could have limited the claim language to “only a pair of transistors. 
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limiting and may include features not recited in the claim . . . .”); Vivid Techs., Inc. v. Am. 

Sci. & Eng’g, Inc., 200 F.3d 795, 811 (Fed. Cir. 1999).  

Accordingly, HTC’s attempt to limit the current mirrors to only two 

transistors similarly lacks merit. 

c. HTC Fails To Undermine Nokia’s Position 

Finally, HTC’s criticism of Nokia for not proposing a construction of this term 

makes no sense.  The reason Nokia proposed no construction is that no construction is 

necessary.  E.g., Morpho Detection, Inc. v. Smiths Detection, Inc., No. 2:11cv498, 2012 

U.S. Dist. LEXIS 150996, at *53 (E.D. Va. Oct. 19, 2012) (citing U.S. Surgical Corp. v. 

Ethicon, Inc., 103 F.3d 1554, 1568 (Fed. Cir. 1997)) (citations omitted) (internal 

quotation marks omitted) (“[T]he task of comprehending claim words is not always a 

difficult one, and in some cases claim construction involves little more than the 

application of the widely accepted meaning of commonly understood words.”).   Here, a 

“pair of transistors” is a straightforward, plain English term.  As HTC’s proposed 

construction demonstrates, subjecting this straightforward term to construction risks 

creating, rather than resolving, ambiguity.  Accordingly, HTC’s proposed construction of 

“pair of transistors” should be rejected and “pair of transistors” should be accorded its 

plain and ordinary meaning. 

 

 

 

 

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1023, Page 000039



 

31 
 

IV. U.S. PATENT NO. 6,711,211 

A. “macroblock segmentation” 
 

Nokia Proposal HTC  & Google Proposal 

“A segmentation of a macroblock into 
blocks.”  

A “macroblock segmentation” specifies 
possible ways in which a macroblock 
can be segmented into blocks for the 
purpose of motion coefficient 
prediction. 

 

As explained in Nokia’s opening brief, Nokia’s construction should be adopted 

because the ’211 patent explicitly defines “macroblock segmentation”: “[t]he 

segmentation of a macroblock into blocks is in this description called macroblock 

segmentation.”  (’211 patent, 6:66-7:1.)  HTC’s proposed construction ignores this 

express definition, attempts to import limitations from the specification, renders language 

in the claim superfluous, and mischaracterizes the prosecution history. 

HTC first contends that “macroblock segmentation” is defined in the claims.  

(HTC Br. at 27.)  But that is demonstrably incorrect.  Claim 26 recites: 

a method for decoding encoded video information . . . the method comprising: 

defining a certain number of available macroblock segmentations that 
specify possible ways in which a macroblock can be segmented into 
blocks 
 

(’211 patent, 20:40, 20:45-48.)  As the claim itself demonstrates, the “certain number of 

available macroblock segmentations” are what in turn “specify possible ways in which 

the macroblock can be segmented into blocks,” and not the definition of “macroblock 

segmentations.”  Rather than defining what macroblock segmentations are (like Nokia’s 

proposed construction), HTC imports later-recited claim language (the “specify” phrase) 

regarding what the macroblock segmentations do.  And by simply incorporating language 
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that already is part of the claim, HTC’s proposed construction renders superfluous the 

claim requirement that certain number of available macroblock segmentations “specify 

possible ways in which a macroblock can be segmented into blocks.”  See, e.g., Merck & 

Co., Inc. v. Teva Pharm. USA, Inc., 395 F.3d 1364, 1372 (Fed. Cir. 2005) (“A claim 

construction that gives meaning to all the terms of the claim is preferred over one that 

does not do so.”) (internal citations omitted); Gen. Am. Transp. Corp. v. Cryo-Trans, Inc., 

93 F.3d 766, 770 (Fed. Cir. 1996) (rejecting the district court's claim construction 

because it rendered superfluous the claim requirement for openings adjacent to the end 

walls).  HTC’s construction does not actually construe “macroblock segmentations,” but 

instead merely regurgitates later-recited language that already is part of the claims.  Thus, 

HTC’s proposed construction violates a fundamental purpose of claim construction: to 

determine the meaning and scope of the asserted claims.  O2 Micro Int'l Ltd. v. Beyond 

Innovation Tech. Co., 521 F.3d 1351, 1360 (Fed. Cir. 2008).  

HTC next asserts that an alleged prosecution history disclaimer requires imposing 

the additional limitation “for the purpose of motion coefficient prediction.”  But HTC 

cannot meet its “heavy burden” to demonstrate a prosecution history disclaimer.  

Cadence Pharm., Inc. v. Paddock Labs. Inc., 886 F. Supp. 2d 445, 464-65 (D. Del. 2012) 

(citing Omega Eng’g, Inc, v. Raytek Corp., 334 F.3d 1314, 1325-6 (Fed. Cir. 2003)).   It 

is well established that a prosecution history disclaimer will be found “only if the 

allegedly disclaiming statements constitute a clear and unmistakable surrender of subject 

matter.”  Ecolab, Inc. v. FMC Corp., 569 F.3d 1335, 1342 (Fed. Cir. 2009) (internal 

quotation marks omitted).  No such disclaimer occurred here.  Contrary to HTC’s 

allegation, the applicant did not distinguish “macroblock segmentations” over the 
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Zhang18 reference.  Rather, the applicant distinguished the claimed “macroblock-

segmentation—prediction-method pairs” over the block segmentations and their 

association with motion compensation modes of Zhang.19  (HTC Br. Ex. 5, at 

NKHTC0001648.)  Specifically, in the rejection, the examiner did not focus on the term 

“macroblock segmentations” but on the separate term “macroblock-segmentation – 

prediction-method pairs”: 

Zhang et al discloses . . . defining for each available macroblock 
segmentation at least one available prediction method, each of which 
prediction methods produces prediction motion coefficients for block 
within the macro block, resulting in a certain finite number of available 
macroblock-segmentation - prediction-method pairs (since the examiner 
interprets that each pairs of macroblock- segmentation—prediction-
method can have a different segmentation and the same prediction method 
and furthermore, since Zhang et al does not mention each macroblock-
segmentation has a corresponding prediction-method which is different 
for each different macroblock-segmentation and therefore Zhang et al, 
page 1706, right column, lines 18-21 meets the limitation as claimed); 

 

(’211 Prosecution History, Mar. 27, 2003 Office Action (Ex. 35, NKHTC0001522-23.) 

(emphasis added.)  In response, the applicant directed his remarks at the examiner’s 

“pairs” rejection, stating “[t]he Office Action draws a specific analogy between the 

different block segmentations . . . and the macroblock-segmentation—prediction-

method pairs recited in in the independent claims of the present invention.”  (HTC Br. 

Ex. 5, at NKHTC0001648.) (emphasis added.)  Thus, the applicants’ statements on which 

                                                 
18 (HTC Br. Ex. 8, NKHTC0001531- NKHTC0001541.)  
19 “For a given block, it may be motion compensated by one (single-motion mode), two 
(dual motion mode with inner block segmentation), four (split), or more than four (further 
decomposition) motion vectors.”  (HTC Br. Ex. 8 at NKHTC0001534.) 
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HTC relies were in the context of the rejection regarding “pairs” — not “macroblock 

segmentations.”20  (HTC Br. Ex. 5, at NKHTC0001648.)  

Nothing in the prosecution history supports, let alone imposes, a prosecution 

history disclaimer in the construction of “macroblock segmentations.”  And HTC does 

not meet its heavy burden of showing a prosecution history disclaimer that requires 

adding the extraneous limitation “for the purpose of motion coefficient prediction.”21 

B. “certain finite number” 
 

Nokia Proposal HTC  & Google Proposal 

No construction necessary  Indefinite. 
 

As described in Nokia’s opening brief, the term “certain finite number” is simply 

a number that can be ascertained and is not unbounded.  Therefore, it needs no further 

construction.  HTC’s allegation that this term cannot be construed is baseless. 

                                                 
20 The applicant’s complete statement provides context: “The Applicant acknowledges 
the Examiner’s comment that each macroblock-segmentation—prediction-method pair 
could have the same prediction method, but respectfully points out that the different 
segmentations proposed by Zhang relate specifically to the definition of different block 
sizes to be used in the direct motion compensated prediction of a current frame of video 
data i.e. the block size with which a motion vector is associated.  In the method of the 
present invention, the different macroblock segmentations relate to different possibilities 
for predicting motion coefficients for a block from motion coefficients previously 
determined for other blocks i.e. a block segmenation to be used in motion coefficient 
prediction.”  (HTC Br. Ex. 5, at NKHTC0001648-49 (emphasis in original).)   

 
21 The applicant’s statement that “motion compensated prediction with respect to a 
reference frame and motion coefficient prediction using previously determined motion 
coefficients are substantially different techniques” (’211 Prosecution History, Mar. 26, 
2003 Office Action (Ex. 35 at NKHTC0001522-23)) highlights that the distinction is 
based on motion compensated prediction / motion coefficient prediction.  Thus, this 
statement undermines HTC’s assertion that the applicant was distinguishing the prior art 
on the basis of macroblock segmentation. 
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As an initial matter, HTC’s claim that “certain finite number” would not be 

understood by one of ordinary skill in the art is belied by HTC’s own brief.  Specifically, 

HTC devotes several pages of its brief to the intrinsic record’s voluminous discussion of 

“certain finite number.”  (HTC Br. at 20-22.)  For example, HTC acknowledges that:  

 the invention provides “‘a finite number of prediction methods,’ for each 
‘macroblock segmentation,’ thereby forming ‘[c]ertain predetermined 
allowable pairs of the macroblock segmentations and prediction methods’”  
(HTC Br. at 21-22); and  
 

 the specification provides two examples (6 and 13 pairs) and hints that the 
upper bound is a limited number that is, to some degree, restricted relative 
to an undefined large number.  (HTC Br. at 23.)     
 

In short, as HTC itself acknowledges, “‘certain finite number’ limits the number of 

pairs.” (HTC Br. at 21.)  In other words, this term means exactly what it says. 

 In addition, HTC ignores the intrinsic record evidence.  The ʼ211 patent describes 

“certain finite number” in detail.  The claim language demonstrates the certain finite 

number relates back to the number of macroblock-segmentation—prediction method 

pairs referenced in the claims.  (See, e.g., ’211 patent, 20:49-56.)  This number of pairs is 

a result of defining at least one prediction method for each available macroblock-

segmentation.  And the specification describes how macroblock-segmentations are 

defined.  (Nokia Br. at 41-42; see also, section C, infra).  The specification further 

explains how prediction-methods are defined.  (Nokia Br. at 44-46.  (explaining what 

prediction methods are, how they are selected, and how to specify prediction methods for 

available macroblock segmentations.); see also, section D, infra).  The number of 

available macroblock segmentations, prediction methods, and prediction methods per 

segmentation can be ascertained for a particular implementation of encoder/decoder.  

(See, Nokia Br. Ex. 19, Schonfeld Decl. ¶ 39.)  Consequently, one of ordinary skill in the 
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art would be able to determine the certain finite number of available macroblock-

segmentation—prediction method pairs for a particular implementation of an 

encoder/decoder because the number of available macroblock segmentations and the 

number of prediction methods per macroblock segmentation may vary by 

implementation. (See, Nokia Br. Ex. 19, Schonfeld Decl. ¶ 39.)  The certain finite number 

is the sum of the macroblock-segmentation-prediction method pairs. 

 HTC’s allegation of indefiniteness relies almost exclusively on the declaration of 

its retained consultant Iain Richardson.  (HTC Br. at 21.)  According to his declaration,  

Because a person of ordinary skill in the art would be unable to 
objectively ascertain either the upper bound of possible macroblock 
segmentations or the upper bound of possible prediction methods, it is my 
opinion that a person of ordinary skill in the art would be unable to 
determine the upper bound of a “certain finite number” based on any 
notional maximum number of possible pairs. 
 

(HTC Br. Ex. 6, Corrected Decl. Iain Richardson, ¶ 39).  But neither the claims nor the 

specification require the determination of the upper bounds of possible macroblock 

segmentations or prediction methods.  Rather, what is required is that there be a set of 

allowable macroblock-segmentation—prediction-method pairs that is created according 

to the claims, thus determining the “certain finite number.”  (See, e.g., ’211 patent, 20:49-

56; 7:59-65; 7:35-36.)  Moreover, Dr. Richardson himself offered two constructions of 

“certain finite number,” undermining the contention that this term is not amenable to 

construction.   

 Further, the prosecution history of the European counterpart to the ’211 patent 

does not support HTC’s indefiniteness allegation or undermine Nokia’s position that no 

construction is required.  In the communication relied on by HTC, the applicant describes 

a result of implementing the claimed invention, stating:  
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[the claimed subject matter] provides a rather clear technical contribution, 
with the effect of limiting the number of possible macroblock-
segmentation—prediction method pairs in order to reduce the 
computational complexity compared to case where a free pairing of 
macroblock segmentations and prediction methods would be possible 
 

(HTC Br. at 23-24, HTC Br. Ex. 7, GOOG_ITC885_2000398.)  The applicant’s 

statement is consistent with the description of a result of the invention in the ’211 patent.  

(’211 patent, 7:59-64.)  It does not imply that certain finite number requires a 

construction or that it is indefinite. 

 For the foregoing reasons, and the reasons set forth in Nokia’s opening brief, the 

ALJ should adopt Nokia’s proposal that no construction is necessary because one of 

ordinary skill in the art would understand the meaning of certain finite number in the 

context of the claims and the specification.       

C. “means [program means] for defining a certain number of available 
macroblock segmentations that specify possible ways in which a macroblock 
can be segmented into blocks; (by agreement this includes “defining a certain 
number of available macroblock segmentations”)” 
 

 

Nokia Proposal HTC  & Google Proposal 

Agreed Function: Defining a certain 
number of available macroblock 
segmentations. 
 
Structure: Processor and other 
supporting circuitry programmed as 
described in the patent (Step 501 of Fig. 
5 and  accompanying portions of the 
specification) to define the available 
macroblock segmentations, and 
equivalents thereof. 
See 
Col. 10:8-15 
Col. 10:32-39 

Agreed Function (claims 50 and 56): 
Defining a certain number of available 
macroblock segmentations. 
 
Structure: (claims 50/56): 
No corresponding structure 
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Col. 11:32-44 
Col. 16:21-36 
Col. 16:37-51 
Figs. 3, 4, 5, 7, 8, 9, 10, 11 and 
accompanying portions of the 
specification. 

 

The parties agree that the identified function for this term is: “defining a certain 

number of available macroblock segmentations.”  (HTC Br. at 24.)  But HTC’s assertion 

that the specification does not disclose structure corresponding to that function 

mischaracterizes and ignores the disclosures in the specification.  

First, HTC’s allegation that Nokia’s proposed structure is not clearly linked or 

associated with the identified function, or that it merely restates the function without 

providing sufficient disclosure of algorithm is incorrect.  (HTC Br. at 25.)  HTC ignores 

the vast majority of disclosure that demonstrates that the processor and other supporting 

circuitry disclosed in the patent perform the recited function.  For example, Nokia 

identified the following disclosure in the ’211 patent as corresponding structure: 

 The specification explains that “[a]n encoder or a decoder according to the 
invention can be realized using hardware or software, or using a suitable 
combination of both.” (’211 patent, 16:37-39.) 
 

 Suitable hardware and software include the mobile station depicted in 
Figure 11, which includes “[a] central processing unit, microprocessor μP 
controls the blocks responsible for different functions of the mobile 
station: a random access memory RAM, a radio frequency block RF, a 
read only memory ROM, a user interface UI having a display DPL and a 
keyboard KBD, and a digital camera block CAM.”  (’211 patent, 16:52-
58.) 
 

 Computer PCs are also examples of video encoding and decoding stations 
identified in the specification.  (’211 patent, 17:38-41.) 

 

(See also, Nokia Br. at 38-42.)  In addition, Nokia identified the disclosure in the ’211 
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patent that teaches how a processor can be programmed to perform the identified 

function.  (Nokia Br. at 41-42.)   

Second, HTC’s specific criticisms of Nokia’s identification of structure fare no 

better.  For example, HTC appears to take issue with Nokia’s identification of Fig. 4 

(10:8-15; 10:32-39), alleging that it “consists of an encoding method.”  (HTC Br. at 25.)  

But, as HTC itself recognizes, “Step 401 of Fig. 4 is textually associated in the 

specification with the recited function of ‘defining a certain number of macroblock 

segmentations.’”  (HTC Br. at 25.)  And the corresponding description at (10:8-15; 

10:32-39) is relevant to both encoders and decoders because it describes macroblock 

segmentations, in general.  Accordingly, Fig. 4 and (10:8-15; 10:32-39) are clearly linked 

to the function of defining macroblock segmentations.22 

HTC also complains that the specification “does not explain how a designer 

would define, or program a computer to define a certain number of available macroblock 

segmentations from the many possible segmentations.”  (HTC Br. at 26.)  Again, HTC 

ignores the majority of the disclosure Nokia relies on.  As explained in Nokia’s opening 

brief, the specification does indeed provide this disclosure.  (Nokia Br. at 41-42.)  For 

example, the specification explains with reference to Figure 3, that macroblock 

segmentation can be carried out by dividing a video frame into macroblocks and further 

dividing the macroblocks into rectangular blocks.  (’211 patent, 5:12-14.)  The 

specification provides examples of macroblock-segmentations (in Figure 3) and explains 

                                                 
22 HTC recognizes that the disclosure in the specification that is related to the encoder is 
also relevant to the decoder, and relies on this relationship to support its arguments in 
other portions of its brief.  (See, e.g., HTC Br. at 36-37) (asserting that the patentee linked 
encoder and decoder claims during prosecution.).  HTC cannot have it both ways, i.e., it 
cannot assert that the patentee linked the encoder and decoder claims while also asserting 
that sections of the specification that discuss the encoder are not clearly linked structure 
for functions of the decoder claims.   
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that “[d]epending on the encoding method, there may be many possible macroblock 

segmentations.”  (’211 patent 5:19-21.)  Accordingly, the specification discloses 

sufficient algorithmic structure to perform the identified function. 

Again, HTC focuses exclusively on Figure 4 and asserts that the “‘defining’ 

structure of Fig. 4, however, is a design process that occurs ‘offline’ or before the 

encoder is designed and implemented.”  (HTC Br. at 25.) (citing ’211 patent, 10:27-30).  

Once again, HTC ignores the many other structures identified by Nokia.  In any event, 

contrary to HTC’s allegation, the specification does not support such a narrow 

interpretation.  Although the specification describes an exemplary embodiment where the 

function of defining the available macroblock segmentations may take place off line, 

nothing in the specification suggests, let alone requires, that the defining function always 

take place offline, and certainly not before the encoder is designed and implemented.  

Rather, the specification explains that the defining process may take place offline, but 

does not exclude other possibilities.  The exemplary embodiment is shown in the 

flowcharts of Figures 4 and 5.  There, element 501 reads “specify information about 

available macroblock segmentations.”  According to the specification:  

Typically steps 401 and 402 are carried out off-line, before encoding 
video streams.  Usually they are carried out already when, for example, an 
encoder is designed and implemented. 
 

(’211 patent, 10:27-30).  A similar statement is made with reference to the decoder: 

Steps 501 and 502 are typically carried out off-line, before receiving an 
encoded video stream, They may be carried out, for example, during the 
design of implementation of a decoder. 

 

(’211 patent, 11:41-44.)  As can be seen, HTC’s assertion is demonstrably incorrect.  

Importantly, the specification only describes when these steps may typically take place.  

This language alone, underscores that the defining process is not restricted to the typical 
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or usual embodiments described.  Further, and contrary to HTC’s asserted interpretation, 

the specification elaborates on what is meant by “off-line,” i.e., before encoding video 

streams or before receiving an encoded video stream.  (ʼ211 patent, 10:27-28, 11:39-42.)  

Thus, “off-line” in the specification refers to the point in time before encoding video or 

before the decoder receives video.  (Id.)  The specification concludes by saying that this 

step may be carried out during the design and implementation of the decoder.  (ʼ211 

patent, 11:42-44.)  HTC conflates the statements in the specification to support its 

requirement that this step be performed “before design and implementation of an 

encoder.”  The ALJ should reject HTC’s attempt to require the defining process to take 

place outside of the encoder and decoder. 

Third, HTC claims that the specification fails to provide any algorithmic structure 

for the defining process.  (HTC Br. at 25-26.)  But the ’211 patent does disclose an 

algorithm.  HTC fails to consider Nokia’s complete disclosure of corresponding structure, 

choosing instead to attack portions of it in piecemeal fashion.  Nokia described this 

corresponding structure in its opening brief.  (Nokia Br. at 40-42.)  For example, and as 

more fully set forth in Nokia’s opening brief, the specification describes: (i) how 

macroblocks can be segmented (see, e.g., ’211 patent, 5-14); (ii) that such segmentations 

can comprise those depicted in figures 3 (see, e.g., ’211 patent, 5:19-21; 10:8-11); (iii) 

that additional examples of segmentations are provided in figures 7 and 8; (iv) factors 

that may be considered in selecting a particular segmentation (’211 patent, 5:37-40; Fig. 

4 step 411); and (v) examples of hardware that can be used to implement the inventive 

encoders and decoders, including the mobile station of Fig. 11 (which includes a central 

processing unit, microprocessor, a random access memory, a read only memory ROM), 

computer PCs (see, e.g., ’211 patent, 16:37-39; 16:52-58; and 17:38-41), and the motion 
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field estimation and motion compensated prediction blocks of Figures 9 and 10.  Such 

disclosure is sufficient disclosure of algorithmic and physical structure for one of 

ordinary skill in the art to understand the process of defining a certain number of 

available macroblock segmentations.  See, e.g., Function Media, L.L.C. v. Google Inc., 

708 F.3d 1310, 1318 (Fed. Cir. 2013) (“The specification can express the algorithm in 

any understandable terms including as a mathematical formula, in prose, or as a flow 

chart, or in any other manner that provides sufficient structure.”) (citing Noah Sys., Inc. v. 

Intuit, Inc., 675 F.3d 1302, 1312 (Fed. Cir. 2012)).  

Accordingly, the ALJ should adopt Nokia’s proposed construction. 

D. “means [program means] for specifying at least one available 
prediction method for each available macroblock segmentation.” 

 

Nokia Proposal HTC  & Google Proposal 

Agreed Function: Specifying at least 
one available prediction method for 
each available macroblock 
segmentation. 
 
Structure: Processor and other 
supporting circuitry programmed as 
described in the patent (Step 502 of Fig. 
5 and accompanying portions of the 
specification) to specify at least one 
available prediction method for each 
available macroblock segmentation, 
and equivalents thereof. 
See 
Col. 10:10-27 
Col. 11:33-12:2 
Col. 16:21-36 
Col. 16:37-51 
Figs. 3, 4, 5, 7, 8, 9, 10, 11 and 
accompanying portions of the 
specification 

Agreed Function: specifying at least 
one available 
prediction method for each available 
macroblock segmentation  
 
Structure: 
Step 502 of FIG. 5; 11:33-12:2, 16:21-
36, 16:37-51, FIGS. 10 and 11 
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The parties agree on the proposed function for this term.  Nokia identifies several 

sections of the specification as corresponding structure, and Nokia’s identification of 

structure is linked to the identified function, as described in Nokia’s opening brief.  

(Nokia Br. at 42-46.)  HTC admits that the parties largely agree on the corresponding 

structure.  Indeed, HTC only disputes the inclusion of Col. 10:10-27 and Fig. 4, and not 

the remaining structure identified by Nokia. (HTC Br. at 29-30.)   

Even still, HTC provides no basis for alleging that the “defining” structure of 

block 402 of Fig. 4 and the corresponding description at col. 10:10-27 is not properly 

linked to the “specifying” function recited in the claims.  (HTC Br. at 29.)  Independent 

claims 50 and 56 read in conjunction with the prosecution history clearly link these 

“specifying” and “defining” functions.  For example, Claim 50 recites a decoder for 

performing motion compensated decoding of encoded video information comprising 

“means for specifying at least one available prediction method for each available 

macroblock segmentation.”  (’211 patent, 23:46-47.)   Claim 26 uses similar language but 

introduces the step with the word “defining” instead of “specifying.”  (’211 patent, 20:49-

50; 23: 46-47.)  And the prosecution history explains that claim 26’s “defining” element 

and claim 50’s “means for specifying” elements correspond to each other, explaining that 

claim 50 “is a decoder implemented to perform the decoding method of claim 26.”23  

(HTC Br. Ex. 5, at NKHTC0001649-NKHTC0001650.)  Notably, HTC relies on a 

similar link between the encoder and decoder claims based on the applicant’s statements 

in this very office action response, recognizing that the applicant linked the encoder 

                                                 
23 The prosecution history refers to original claim 33 which issued as claim 50.  (Ex. 
35, ’211 Pros. History, Index of Claims, at NKHTC0001762.) 
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claims to the decoder claims during prosecution.24  (HTC Br. at 36-37.)  Thus, the 

“defining” step of method claim 26 is implemented as a “specifying” element in the 

corresponding decoder of claim 50.  Accordingly, specifying and defining are clearly 

linked, and one of ordinary skill in the art would understand that the disclosure made with 

respect to “defining” at (Col. 10:10-27) is also relevant to the corresponding “specifying” 

function. 

HTC alleges that the other disputed structure — the structure of col. 10:10-27 

related to macroblock segmentations and prediction methods — is not clearly linked to 

the “specifying” function in the claim because it allegedly takes place before the encoder 

is designed and developed.  (HTC Br. at 29.)  As explained above, nothing in the intrinsic 

record requires that the defining process take place before the encoder is designed and 

developed.  Rather, the specification explains that this step is typically “carried out off-

line, before encoding video streams.”  (’211 patent, 10:27-28.)  The specification 

continues, that this step is usually “carried out already when, for example, an encoder is 

designed and implemented.”  (’211 patent, 10:28-30.)   Accordingly, the claims and 

specification do not preclude the defining step from taking place, for example, during the 

initialization of a decoder.  For the foregoing reasons and those stated in Nokia’s opening 

brief, the ALJ should adopt Nokia’s identification of corresponding structure. 

 

 

                                                 
24 See HTC arguments made in support of its arguments relating to the term “with 
reference to the defined macroblock-segmentation—prediction-method pairs.”  (HTC Br. 
at 36-37.) 
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E. “means [program means] for determining the prediction method  
relating to the segmentation of the macroblock with reference to the defined 
macroblock-segmentationprediction method pairs.” 

 

Nokia Proposal HTC  & Google Proposal 

Function: Determining the prediction 
method relating to the segmentation of 
the macroblock with reference to the 
defined macroblock-segmentation—
prediction method pairs. 
 
Structure: Processor and other 
supporting circuitry programmed, as 
described in the patent (Step 505 of Fig. 
5 and accompanying portions of the  
specification), to determine the 
prediction method relating to the 
segmentation of 
the macroblock with reference to the 
macroblock-segmentation— 
prediction-method pairs, and 
equivalents thereof. 
See  
Col. 11:50-65 
Col. 16:15-20 
Col. 16:21-36 
Col. 16:37-51 
Figs. 3, 4, 5, 6, 7, 8, 9, 10, 11and 
accompanying portions of the 
specification. 

Function: Determining a single 
prediction method relating to the 
segmentation of the macroblock with 
reference to the defined macroblock-
segmentation—prediction-method pairs 
 
Structure: No corresponding structure 

 

 HTC disagrees with Nokia’s proposed function and asserts that there is no 

corresponding structure in the specification.  But Nokia’s identification of function is 

consistent with prevailing law, and its identification of structure is clearly linked with that 

function in the specification. 
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1. HTC’s identification of function departs from the express 
language and is contrary to prevailing law. 

 

 Nokia’s identification of function is the explicitly-recited function of in this 

means-plus-function claim limitation, consistent with prevailing law.  See, e.g., JVW 

Enters, Inc. v. Interact Accessories, Inc., 424 F.3d 1324, 1331 (Fed. Cir. 2005) (“[A] 

court may not construe a means-plus-function limitation by adopting a function different 

from that explicitly recited in the claim.”) (citation omitted) (internal quotation marks 

omitted).  There is no dispute that HTC identifies “a function different from that 

explicitly recited in the claim.”  Id.  Contrary to the claim language itself, HTC seeks to 

limit this element to a “single” prediction method.  HTC alleges that Nokia’s proposed 

function —i.e., the claim language — is ambiguous because the limitation “the prediction 

method” allegedly lacks antecedent basis.  (HTC Br. at 30.) (citing ’211 patent, 20:57-

59.25)  Contrary to HTC’s allegation, the claims recite explicit antecedent basis for this 

term.  For example, claim 50 recites: 

means for specifying at least one available prediction method for each 
available macroblock segmentation, thereby providing a certain finite 
number of available macroblock-segmentation—prediction-method pairs, 
each prediction method defining a method for deriving prediction motion 
coefficients for blocks within a macroblock using motion coefficients of at 
least one prediction block . . .  
 
means for determining the prediction method relating to the segmentation 
of the macroblock with reference to the defined macroblock-
segmentation—prediction-method pairs; and 
 

                                                 
25 HTC cites independent method claim 26 in support of its position that independent 
claims 50 and 56 lack antecedent basis for “the prediction method.” (See HTC Br. at 30 
n. 107.) As there are no means-plus-function elements in claim 26, Nokia assumes the 
citation was in error and treats the citation as though it was made to independent claim 
56. 
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(’211 patent, 23:46-53; 23:57-59).  The term “at least one available prediction method” in 

the former element provides antecedent basis for the term “the prediction method” in the 

latter element.  Thus, HTC’s allegation lacks support.26  

   HTC injects “single” into the function to clarify an alleged ambiguity in the claim 

language. (HTC Br. at 30.) But there is no ambiguity because “the prediction method” 

has antecedent basis as described above.  In reality, HTC attempts to change the function 

explicitly recited by importing a limitation from the specification into the claims.  By 

changing the phrase “the prediction method” to “a single prediction method” HTC 

improperly limits the scope of the claims.  But the claims provide no basis for this 

limitation.  Kara Tech. Inc. v. Stamps.com Inc., 582 F.3d 1341, 1348 (Fed. Cir. 2009) 

(“The patentee is entitled to the full scope of his claims, and we will not limit him to his 

preferred embodiment or import a limitation from the specification into the claims.”).27    

                                                 
26 In the alternative, should the ALJ find that there is no explicit antecedent basis, a 
person of ordinary skill in the art would understand that the “the prediction method” 
refers to “at least one available prediction method” recited earlier in the claim and would 
reasonably understand the scope of the claim because the antecedent basis is clear from 
the context of the claim.  In that case, the claim provides implicit antecedent basis for the 
phrase “the prediction method.”  Energizer Holdings v. ITC, 435 F.3d 1366, 1370-1371 
(Fed. Cir. 2006) (“If the scope of a claim would be reasonably ascertainable by those 
skilled in the art, then the claim is not indefinite.  Moreover, we noted . . . that an 
antecedent basis can be present by implication.”) (internal quotations omitted). 
 
27 HTC also claims that its identified function is consistent with the specification because 
— allegedly — the prior art generates prediction method coefficients for each block of 
the macroblock, citing Halliburton Energy Servs., Inc. v. M-I LLC, 514 F.3d 1244 (Fed. 
Cir. 2008), for the proposition that one of ordinary skill in the art would likely conclude 
that the definition does not encompass that which is expressly distinguished as prior art. ).  
(See HTC Br. 30-31.)  In Halliburton, the Court considered a specific claim term in a 
specific patent where the patentee admitted that its proposed construction would read on 
the prior art.  Id.at 1252.  The case expressly stated that does not stand for a general 
proposition that a claim cannot be definite if it reads on prior art.  Id.  Nor does 
Halliburton deviate from well-established law that precludes “adopting a function 
different from that explicitly recited in the [means plus function] claim.”  JVW Enters., 
424 F.3d at 1331. 
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HTC also contends that the encoder claims’ (claims 1, 32 and 54) recitation of 

“selecting for a macroblock one of the available macroblock-segmentation—prediction 

method pair” supports its proposed construction, which injects the limitation “a single 

prediction method” into the claims.  (HTC Br. at 31; ’211 patent, 18:13-15.)  To the 

contrary, that the claims use different language in the recitation of these elements 

indicates that when the patentee wanted to require “one” he did so explicitly in claims 1, 

32, and 54.  Kara Tech. Inc. v. Stamps.com Inc., 582 F.3d 1341, 1347 (Fed. Cir. 2009) 

(“Here, when the inventor wanted to restrict the claims to require the use of a key, he did 

so explicitly.”).   

 HTC further contends that every embodiment in the specification discloses only 

one method and one pair to encode or decode each macroblock.  (HTC Br. at 31.)  HTC 

asserts that the use of one pair to encode or decode each macroblock is therefore central 

to the invention.  (HTC Br. at 31-32.)  But HTC has not cited — and the specification 

does not contain — any words or expressions of manifest exclusion or restriction 

supporting the imposition of such a limitation on the claims.  Liebel-Flarsheim Co. v. 

Medrad, Inc., 358 F.3d 898, 906 (Fed. Cir. 2004) (“Even when the specification describes 

only a single embodiment, the claims of the patent will not be read restrictively unless the 

patentee has demonstrated a clear intention to limit the claim scope using words or 

expressions of manifest exclusion or restriction.”).  Therefore, the ALJ should adopt 

Nokia’s proposed function, which is taken directly from the claim language.   

2. HTC ignores the express structure in the specification for this 
claim element. 

 HTC ignores all of the corresponding structure identified by Nokia, and makes the 

unsupported assertion that Nokia has not identified any algorithmic structure for 
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“determining prediction methods . . . with reference to the macroblock-segmentation—

prediction-method pairs.”  (HTC Br. at 32.)  To the contrary, in its opening brief, Nokia 

identified more than sufficient corresponding physical and algorithmic structure to 

perform the identified function of “determining the prediction method relating to the 

segmentation of the macroblock with reference to the defined macroblock-

segmentation—prediction method pairs.”  HTC does not dispute that Nokia has properly 

identified corresponding physical structure.  But it contends — and fails to meet the 

heavy burden of proving by clear and convincing evidence — that the ’211 patent does 

not disclose a corresponding algorithmic structure.  Intellectual Prop. Dev., Inc. v. UA-

Columbia Cablevision of Westchester, Inc., 336 F.3d 1308, 1319 (Fed. Cir. 2003) (“[A] 

challenge to a claim containing a means-plus-function limitation as lacking structural 

support requires a finding, by clear and convincing evidence, that the specification lacks 

disclosure of structure sufficient to be understood by one skilled in the art as being 

adequate to perform the recited function.”).   

 First, HTC concedes that the decoder stores information about “allowed pairs of 

macroblock segmentations and prediction methods,” yet claims that no algorithm is 

provided regarding how the decoder performs the function of determining the prediction 

method with reference to pairs.  (HTC Br. at 32.)  That position lacks merit.  For 

example, the motion compensated prediction block of figure 10 (part of the decoder) 

contains a segmentation—prediction-method mapping block 122/132, which is used to 

store information about the allowed pairs of segmentation and prediction methods.  (’211 

patent, 16:29-32.)  Indeed, the specification explains that Segmentation—Prediction 

Method Mapping block is “responsible for indicating . . . the correct prediction method 

related to each macroblock segmentation.”  (’211 patent, 15:64-67.)  Further, the block’s 
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name, “Segmentation—Prediction Method Mapping,” indicates that it contains a 

mapping that associates segmentations with prediction methods.  (’211 patent, 15:64-67; 

16:28-31.)  Moreover, as discussed in Nokia’s opening brief, the specification explains 

what the data available to the decoder represents, i.e., “a macroblock-segmentation—

prediction-method pair indicates unambiguously both the segmentation of a macroblock 

and how the prediction motion coefficients for the blocks within the macroblock are 

produced.” (’211 patent, 7:43-46.)  The specification further describes situations where 

the decoder can determine the prediction method when only the macroblock 

segmentation is known. (’211 patent, 8:5-15; 11:18-21) (explaining that where there is 

only one available prediction method for a macroblock segmentation, the decoder can 

determine the prediction method for a macroblock using an indication of the macroblock 

segmentation alone).) The specification also describes that additional data may be needed 

in other circumstances. (Id.) (’211 patent, 16:15-18.) (“If there are various available 

prediction methods per macroblock segmentation, there may be a need to transmit some 

information that also indicates the selected prediction method.”)  Based on this 

explanation, one of ordinary skill in the art would understand how to access the data 

stored in the decoder to determine the prediction method for the macroblock-

segmentation.  

 Accordingly the ALJ should adopt Nokia’s proposed construction.  
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F. “means [program means] for producing prediction motion coefficients 
for blocks within said macroblock using the determined prediction method.” 

 

Nokia Proposal HTC  & Google Proposal 

Agreed Function: Producing 
prediction motion coefficients for 
blocks within said macroblock using 
the determined prediction method 
 
Structure: Processor and other 
supporting circuitry programmed, as 
described in the patent (Step 506 of Fig. 
5 and accompanying 
portions of the specification), to 
produce prediction motion coefficients 
for blocks within said macroblock, and 
equivalents thereof.  
 
See 
Col. 3:65-5:7 
Col. 11:65-12:2 
Col. 12:3-56 
Col. 14:14-16:36 
Col. 16:21-36 
Col. 16:37-51 
Figs. 3, 4, 5, 6, 7, 8, 9, 10, 11and 
accompanying portions of the 
specification. 

Agreed Function: Producing 
prediction motion coefficients for 
blocks within said macroblock using 
the determined prediction method  
 
Structure:  7:36-58; Step 506, FIG. 5; 
11:65-67; 12:3-56; 14:14-16:36;16:37-
51; FIGS. 8, 9, 10, 11 

 

The parties agree on the identified function for this term.  Nokia additionally identified 

several portions of the specification that disclose corresponding structure for the agreed 

function.  HTC only disputes the inclusion of the structure of (col. 5:51-6:21) in Nokia’s 

proposed structure.  HTC does not take issue with the other structure Nokia identifies.28  

HTC, on the other hand, does not include all of the structure identified in the 

specification necessary to perform the agreed function.  Nokia’s opening brief identifies 

                                                 
28 In an effort to reduce the number of disputed issues to be considered by the ALJ, Nokia 
withdraws its identification of the structure at (col. 5:51-6:21). 
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this structure and explains how it performs the agreed function.  (Nokia Br. at 51-54.)  

For the foregoing reasons and those identified in Nokia’s opening brief, the ALJ should 

adopt Nokia’s proposed construction.   

G. “with reference to the defined macroblock-segmentation—prediction-
method pairs” 

 

Nokia Proposal HTC  & Google Proposal 

“Using information from the 
macroblock-segmentation –prediction-
method pairs.” 

 “using a prediction method specified 
by the available macroblock-
segmentation—prediction-method 
pairs.” 

 

 The intrinsic record of the ’211 patent, including the plain language of the claims, 

supports construing the term “with reference to the defined macroblock-segmentation—

prediction-method pairs” according to Nokia’s proposed construction.  HTC’s allegations 

regarding alleged lack of antecedent basis and lack of support in the specification (HTC 

Br. at 35-36) are nothing more than an attempt to import limitations from the 

specification into the claim.   

First, HTC argues that the limitation “‘defined macroblock-segmentation—

prediction-method pairs’ lacks antecedent basis because there are no ‘defined’ pairs 

previously recited in the claim.  (HTC Br. 35.).  But that phrase is adequately supported 

by the specification and the claims.  The term “macroblock-segmentation—prediction-

method pairs” appears twice in the asserted claims.  Thus the first appearance of the term 

provides the proper explicit antecedent basis for the second occurrence.  In addition, the 

context of the claims suggests further antecedent basis for this term, demonstrating that 
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this term is not ambiguous and there is no need to rewrite it.  For example, claim 26 

recites: 

 “defining a certain number of available macroblock segmentations. . .”; and  

 “defining for each available macroblock segmentation at least one available 
prediction method, thereby providing a certain finite number of macroblock-
segmentation—prediction-method pairs. . .”29  (’211 patent, 20:46-47; 20:49-52.)  
 

Thus, macroblock-segmentation—prediction-method pairs are a result of “defining ... 

macroblock segmentations” and “defining for each macroblock-segmentation at least one 

prediction method.”30  A person of ordinary skill in the art would understand that the 

“defined macroblock-segmentation—prediction-method pairs” refer to this result and 

would reasonably understand the scope of the claim.  Therefore, the claim provides 

proper antecedent basis for the phrase “defined macroblock-segmentation—prediction-

method pairs.”  Energizer Holdings v. ITC, 435 F.3d 1366, 1370-1371 (Fed. Cir. 2006) 

(“If the scope of a claim would be reasonably ascertainable by those skilled in the art, 

then the claim is not indefinite.  Moreover, we noted . . . that an antecedent basis can be 

present by implication.”) (internal quotations omitted).  Accordingly, the ALJ should 

                                                 
29 Independent claims 50 and 56 recited similar limitations, i.e.: 
claim 50: “means for defining a certain number of available macroblock 
segmentations. . .” and “means for specifying at least one available prediction method for 
each available macroblock segmentation. ..”; claim 56: “program means for defining a 
certain number of available macroblock segmentations…” and “program means for 
specifying at least one available prediction method for each available macroblock 
segmentation. . .” 
 
30 Similarly, in claims 50 and 56, the macroblock-segmentation—prediction-method pairs 
are a result of the “[program] means for defining a certain number of available 
macroblock segmentations. . .” and “[program] means for specifying at least one 
available prediction method for each available macroblock segmentation…” 
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reject HTC’s attempt to rewrite the claim by adding the word “available” into the 

construction of this term.31 

Second, HTC alleges that “with reference to” should mean “using a prediction 

method specified by.”  That proposal is not consistent with the plain meaning of the term 

or the intrinsic record.  Instead, HTC  seeks to import limitations from the specification 

into the claims, ignores disclosure of other embodiments in the specification, and 

contravenes established claim construction precedent that the words in the claim should 

be given their plain and ordinary meaning unless some other meaning is ascribed to them 

in the specification.  3M Innovative Props. Co. v. Tredegar Corp., No. 2012-1241, 2013 

U.S. App. LEXIS 16203  at *45 (Fed. Cir. Aug. 6, 2013) (“It is axiomatic that we will not 

narrow a claim term beyond its plain and ordinary meaning unless there is support for the 

limitation in the words of the claim, the specification, or the prosecution history.”)  

(refusing to narrow the term “ribbon” because “[i]n this patent, as in everyday parlance, 

the term "ribbon" has a customary meaning that is not subject to specific size 

requirements.”) (internal citations omitted).  That the specification does not ascribe 

different meaning to this term is further proof that “with reference to” is used in the claim 

in accordance with its common, ordinary meaning.   

Further, HTC’s construction is overly narrow and contrary to the doctrine of claim 

differentiation.  In support of its construction, HTC relies on language from 

corresponding elements of the encoder claims 32 and 54.  (HTC Br. at 37.)  For example, 

claim 32 recites, “means for deriving macroblock-segmentation-specific prediction 

motion coefficients for blocks within said macroblock using the prediction method 

                                                 
31 HTC complains that Nokia’s proposed construction does not contain the word 
“defined.”  (HTC Br. at 35-36.)  Of course, HTC’s construction does not contain the 
word “defined” either.   

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1023, Page 000063



 

55 
 

specified by the selected macroblock-segmentation—prediction method pair.”  (’211 

patent, 21:56-60.) (emphasis added).  But under the doctrine of claim differentiation, that 

certain claims recite “with reference to” while others recite “specified by,” indicates that 

these terms have different scope and meaning. See, e.g., Rembrandt Techs, LP v. 

Cablevision Sys. Corp. (In re Rembrandt Techs, LP, Patent Litig.), 496 F. App’x 36, 45 

(Fed. Cir. 2012).   Further, when the patentee wanted to restrict the claims to use the 

prediction method “specified by” the macroblock-segmentation—prediction-method pair, 

he did so explicitly as in claims 32 and 54.  Kara Tech. Inc. v. Stamps.com Inc., 582 F.3d 

1341, 1347 (Fed. Cir. 2009) (“Here, when the inventor wanted to restrict the claims to 

require the use of a key, he did so explicitly.”).   

 Third, HTC’s allegation that Nokia’s construction refers to “unspecified” 

information (HTC Br. at 37) lacks merit.  The specification provides several examples 

that explain how the prediction method can be determined with reference to the defined 

macroblock-segmentation—prediction-method pairs.  For example, the specification 

explains where there is only one prediction method per macroblock segmentation, the 

prediction method can be determined from the selected macroblock segmentation, alone, 

which implies that the macroblock-segmentation—prediction-method pairs can be treated 

as a mapping table.  (’211 patent, 8:8-12.)  The specification further lends support for this 

interpretation when it describes that the Segmentation—Prediction Method Mapping 

block 122/132 of Figures 9 and 10, which stores information about the allowed pairs of 

macroblock segmentations and prediction methods, is responsible for indicating the 

correct prediction method related to each macroblock segmentation.  (15:64-67; 16:29-

32, Fig. 9, 10).  But where there are multiple prediction methods per macroblock 

segmentation, the specification explains that “there may be a need to transmit some 
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information that also indicates the selected prediction method” to the decoder.  (’211 

patent, 16:15-18.)  This additional information can include identification of the entire 

macroblock-segmentation—prediction-method pair.  (See, e.g., ’211 patent, 21:22-27, 

claim 31.)  In cases where the encoder receives an indication of the entire macroblock-

segmentation—prediction-method pair, determining the prediction method “with 

reference to the defined macroblock-segmentation prediction method pairs” may simply 

entail checking that the pair is allowed, rather than “using the prediction method specified 

by . . .” as HTC asserts.   

Finally, HTC’s claim that a narrower construction should be adopted is contrary 

to law.  HTC’s reliance on Athletic Alternatives is misplaced and that case is 

distinguishable.  See Athletic Alternatives v. Prince Mfg., 73 F.3d 1573 (Fed. Cir. 1996).  

In Athletic Alternatives, the parties presented evidence from which the court found that 

the ordinary meaning of the term “varies between” was equivocal and could mean, either 

“in the space that separates” or “from one to another.”  Athletic Alternatives, 73 F.3d at 

1579.  Because of this ambiguity, the court could not resort to construction based on the 

ordinary meaning of the term.  Id.  Here, HTC has not cited any evidence that supports 

“with reference to” having the ordinary meaning “using the prediction method specified 

by.”  Rather, HTC points to specific embodiments in the specification, attempting to limit 

the claims to these embodiments.  Thus, Nokia is entitled to the full scope of this claim 

term in accordance with its plain and ordinary meaning.  Kara Tech. Inc., 582 F.3d at 

1348 (“The patentee is entitled to the full scope of his claims, and we will not limit him 

to his preferred embodiment or import a limitation from the specification into the 

claims.”); Phillips v. AWH Corp., 415 F.3d 1303, 1314 (Fed. Cir. 2005) (“In some cases, 

the ordinary meaning of claim language as understood by a person of skill in the art may 
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be readily apparent even to lay judges, and claim construction in such cases involves little 

more than the application of the widely accepted meaning of commonly understood 

words.”) (internal citations omitted). 

Accordingly, the ALJ should adopt Nokia’s proposed construction for this term. 

V. U.S. PATENT NO. 7,187,945 

There is no dispute that claim terms generally are given their ordinary and 

customary meaning.  Similarly, under well-established law, an inventor’s use of the word 

“comprising” in a claim means that the claim does “not exclude the presence in the 

accused apparatus or method of factors in addition to those explicitly recited.”  Vivid 

Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 811 (Fed. Cir. 1999); see, e.g., 

Nazomi Commnc’ns, Inc. v. Arm Holdings, PLC, 403 F.3d 1364, 1370 (Fed. Cir. 2005) 

(“‘Comprising’ is often synonymous with ‘including.’”).  Indeed, claims using the 

transition term “comprising” “create[] a presumption that the body of the claim is open 

[which] [i]n the parlance of patent law…creates a presumption that the recited elements 

are only a part of the device [and] does not exclude additional elements.”  Crystal 

Semiconductor Corp. v. TriTech Microelecs. Int’l, Inc., 246 F.3d 1336, 1348 (Fed. Cir. 

2001).  HTC ignores prevailing law and proposes introducing unsupported negative 

limitations into open claim language in attempting to limit the claims to embodiments 

described in the specification.  The ALJ should reject HTC’s proposed constructions for 

the ʼ945 patent disputed terms, and decline to construe the plain-English phrases that 

describe the invention. 
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A. “second signal path selecting [sub-]part for selectively conveying 
receive signals … in the second frequency range” 

Nokia Proposal HTC Proposal 

No construction necessary. 
 
 

the second signal path selecting [sub-]part 
selectively conveys receive signals in the 
second frequency range (1600 MHz – 2500 
MHz) and not the first frequency range 
(800 MHz – 990 MHz) 
 

 
HTC offers two arguments for appending the negative limitation “and not the first 

frequency range (800 MHz – 990 MHz)” to the claim language.  First, HTC cobbles 

together examples from embodiments in the specification to support its construction.  But 

as explained below, those examples do not and cannot limit the scope of the claims.   

Second, HTC’s construction is not supported by prevailing law. Time and again the 

Federal Circuit has refused to import specific embodiments into the claims.  See, e.g., 

Phillips v. AWH Corp., 415 F.3d 1303, 1323 (Fed. Cir. 2005) (en banc); Warsaw 

Orthopedic, Inc. v. Globus Med., Inc., 416 F. App’x 67, 69-70 (Fed. Cir. 2011) (refusing 

to limit claim to a preferred embodiment where “the specification does not clearly 

indicate that the patentee intended to deviate from the ordinary, broad meaning” and 

“indeed, the specification clearly indicates that the claims are not so limited.”) 

Accordingly, the ALJ should adopt Nokia’s common-sense approach to easily 

understandable, plain-English claim language, reject HTC’s proposed construction, and 

refuse to limit the scope of the claims.  See, e.g., Phillips v. AWH Corp., 415 F.3d 1303, 

1314 (Fed. Cir. 2005) (en banc) (explaining that where the ordinary meaning of claim 

language is readily apparent, “[claim construction] involves little more than the 

application of the widely accepted meaning of commonly understood words”). 
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1. HTC’s proposed construction improperly reads limitations 
from the embodiments into the claims.32 

It is axiomatic in claim construction that courts are not to read embodiments from 

the specification into the claims.  See, e.g., Phillips v. AWH Corp., 415 F.3d 1303, 1323 

(Fed. Cir. 2005) (“[A]lthough the specification often describes very specific 

embodiments of the invention, we have repeatedly warned against confining the claims to 

those embodiments.”); Kara Tech. Inc. v. Stamps.com Inc., 582 F.3d 1341, 1348 (Fed. 

Cir. 2009) (“The patentee is entitled to the full scope of his claims, and we will not limit 

him to his preferred embodiment or import a limitation from the specification into the 

claims.”)  HTC’s quotation of specific embodiments described in the specification does 

not compel a different result.  The open claim language presumptively forecloses adding 

the negative limitation HTC seeks.  There is no evidence that the specification prohibits 

or disavows a second signal path selecting part that operates in a frequency band other 

than the claimed frequency range.  To the contrary, the specification contains an express 

example leaving open the possibility of the second signal path selecting [sub-]part 

making use of additional frequency bands.  Accordingly, the ALJ should reject HTC’s 

contention.   

a. The claim language presumptively does not exclude 
additional elements. 

Courts consider “the context of the surrounding words of the claim . . . in 

determining the ordinary and customary meaning of those claims.”  ACTV, Inc. v. Walt 

Disney Co., 346 F.3d 1082, 1088 (Fed. Cir. 2003); see also On Demand Machine Corp. 

v. Ingram Industries, Inc., 442 F.3d 1331, 1344 (Fed. Cir. 2006) (“Care must be taken 

                                                 
32 HTC’s brief refers to “extrinsic evidence” supporting its claim construction, but does 
not cite any extrinsic evidence with regard to the construction of the “second signal path 
selecting part” term.  (Resp. Br. at 18-23.)   

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1023, Page 000068



 

60 
 

lest word-by-word definition, removed from the context of the invention, leads to an 

overall result that departs significantly from the patented invention.”).  In particular, the 

“second signal path selecting [sub-]part …” claim term appears in a larger claim phrase: 

1. A method for routing a plurality of RF communications signal paths in a 
communications device … said method comprising: 
* * *  
operatively connecting the plurality of receive paths to the frequency range 
substantially between 1600 MHz and 2500 second signal path selecting part 
for selectively conveying receive signals in one of said plurality of receive 
paths in the second frequency range via the second antenna;  
* * * 
 
19. A communications device operable in a plurality of operating modes in a 
first frequency range substantially between 800 MHz and 990 MHz and a 
second frequency range substantially between 1600 MHz and 2500 MHz, said 
communications device comprising:  
* * * 
the second signal path selecting sub-part comprises a plurality of selectable 
positions for operatively connecting a plurality of receive paths for selectively 
conveying receive signals in one of said plurality of receive paths in the 
second frequency range via the second antenna, 
* * * 

(ʼ945 patent, claims 1, 19.)  The italicized sections are the claim language extracts to 

which HTC seeks to append a negative limitation.  But the underlined claim language 

presumptively means that the claims are open, i.e. include, but are not limited to.  See, 

e.g., ArcelorMittal France v. AK Steel Corp., 700 F.3d 1314, 1320 (Fed. Cir. 2012) (“The 

transition ‘comprising’ creates a presumption  . . . that the claim does not exclude 

additional, unrecited elements.”) (quoting Crystal Semiconductor Corp. v. TriTech 

Microelectronics Int'l, Inc., 246 F.3d 1336, 1348 (Fed. Cir. 2001)); Nazomi Commnc’ns, 

403 F.3d at 1370 (“‘Comprising’ is often synonymous with ‘including.’”).  Viewing the 

phrase in the context of the entire claim, demonstrates that the claim language does not 

justify adding the negative limitation HTC seeks.     
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b. The specification does not exclude the second signal 
path from receiving a specific frequency range. 

HTC contends that the specification “consistently and exclusively” describes the 

invention as having a second signal path limited to a 2GHz signal path.  (Resp. Br. at 18.)  

But — as HTC concedes — each of HTC’s cites to the specification describe a specific 

disclosed embodiment and not a clear disavowal of claim scope nor do they describe the 

invention as a whole.33  (See Resp. Br. at 21; ʼ945 patent, 2:31-6:11 (listing twenty-seven 

different embodiments of the invention where each description of an embodiment begins 

with the words “[A]ccording to the present invention . . .”), see also 11:20-25.)  Indeed, 

HTC cites only one embodiment where the inventors described an exemplary antenna 

layout that limits the second signal path to 1-2 GHz frequency bands.  (ʼ945 patent, 7:23-

27.)  But no embodiment excludes the second selecting path from handling signals in 

other frequency bands, HTC has not identified any such embodiment, and the 

specification’s silence cannot be interpreted as a limitation on the scope of the claims.  

See, e.g., Sony Elecs., Inc. v. Guardian Media Techs., Ltd., 658 F. Supp. 2d 1208, 1218 

(S.D. Cal. 2009) (“The silence of the claims on the issue of physical separation weighs 

against reading a ‘physically separate’ limitation into the claim.”); cf. Renishaw PLC v. 

                                                 
33 HTC relies on C.R. Bard v. U.S. Surgical Corp., 388 F.3d 858 (Fed. Cir. 2004), for the 
proposition that the twenty-seven occasions that the inventors state “according to the 
present invention” when they introduce each embodiment compels limiting the scope of 
the claim language.  That is incorrect.  C.R. Bard concerned statements in a specific 
patent whose specification “describe[d] in general terms what it deem[ed] to be the 
invention.”  Id. at 864.  And even in those cases the court simply concluded that 
statements describing the whole invention to be “more likely to contain statements that 
support a limiting definition of a claim term than other sections, although what import to 
give language from the specification must, of course, be determined on a case-by-case 
basis.” Id.  That principle “has no application where . . . the other statements and 
illustrations make it clear that the limitations do not describe the invention as a whole.”  
Creative Integrated Sys., Inc. v. Nintendo of Am., Inc., Nos. 2012–1579, 2012–1626, 
2013 WL 2378555, at *4-5 (Fed. Cir. June 3, 2013) (emphasis in original). 
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Marposs Societa' per Azioni, 158 F.3d 1243, 1248-49 (Fed. Cir. 1998) (“[A] party 

wishing to use statements in the written description to confine or otherwise affect a 

patent's scope must, at the very least, point to a term or terms in the claim with which to 

draw in those statements.”).  Instead, HTC selectively quotes and highlights specification 

passages that omit statements that the invention is not limited to those embodiments.  

(ʼ945 patent, 6:53-56 (referencing Figs 3-7, each of which are embodiments of the 

invention); 7:49-57 (explaining that the invention “can be ported to at least five different 

regional designs as shown in FIGS. 3 to 7, with only slight modifications to the selected 

set of filters and/or duplexers); see also 11:20-25.)   

Further, the specification teaches the second antenna (and thus second selecting 

[sub]part) supporting low power and low frequency signals.  Specifically, the patent 

specification teaches an embodiment where the second receive path “handles only low 

RX [receive] power levels” but “must still have good linearity properties for WCDMA 

RX due to the WCDMA TX [transmit] signal leakage through the antenna.” (ʼ945 patent, 

7:17-22.)  Thus, according to the specification, in this embodiment the second receive 

path must be able to transmit and receive WCDMA signals.  WCDMA transmits and 

receives in both high and low frequency bands: 

 

TABLE I 
15 

Continent Name TX freq RX freq 

us GSM 850 824-$49 869- 894 
EU GSM 900 880-915 925-960 
EU GSM 1800 1710-1785 1805-1880 

20 
us GSM 1900 1850- 1910 1930-1990 
us WCDMA 01 CDMA 850 824--849 869-894 
us WCDMA or CDMA 1900 1850- 1910 1930-1990 
us WCDMA 1700/2100 1710-1755 2110-2155 
EU WCDMAISOO 1710-1785 1805-1880 
EU WCDMA2100 1920- 1980 2110-1170 

25 
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(ʼ945 patent, 2:11-25.)  Accordingly, in at least this example, the inventors taught that the 

second signal path must be able to handle receive signals outside of 1600-2500 MHz.  

HTC’s proposed construction would exclude that embodiment, which is contrary to well-

established law.  See, e.g., Oatey Co. v. IPS Corp., 514 F.3d 1271, 1276-77 (Fed. Cir. 

2008) (“We normally do not interpret claim terms in a way that excludes embodiments 

disclosed in the specification.”); MEMS Tech. Berhad v. Int’l Trade Comm’n, No. 2010-

1018, 447 F. App’x 142, 150 (Fed. Cir. 2011) (affirming construction where the 

specification disclosed embodiments that would have been excluded under the 

construction rejected by the Commission).  Because the teachings of the specification 

contradict the limitations in HTC’s proposed construction, the ALJ should reject that 

construction. 

B. “first/second signal path selecting [sub-]part operatively connected to 
the first/second antenna” 

Nokia Proposal HTC Proposal 

No construction necessary. the first/second signal path selecting [sub-
]part operates to connect the first/second 
antenna to one of a plurality of signal paths 
 

 
HTC does not propose a construction for this phrase; rather, HTC proposes 

appending language to the end of a phrase that appears in the claims: 

Actual Claim 1 Language HTC’s proposed addition to Claim 1  

1. A method for routing a plurality of RF 
communications signal paths … said 
method comprising… 
providing a first signal path selecting part 
operatively connected to the first antenna, 
providing a second signal path selecting 

1. A method for routing a plurality of RF 
communications signal paths … said 
method comprising… 
providing a first signal path selecting part 
operates to connect the first antenna to one 
of a plurality of signal paths, 
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part operatively connected to the second 
antenna… 

providing a second signal path selecting 
part operates to connect the second 
antenna to one of a plurality of signal 
paths… 

 

HTC’s proposal does not construe the claim language at all.  Instead, HTC simply 

(1) substitutes (unnecessarily) “operates to connect” for “operatively connected” and (2) 

appends the phrase “to one of a plurality of signal paths” to the end of the claim element.  

Neither proposal resolves disputed meanings of technical scope or clarifies or explains 

what the patentee covered by the claims.  U.S. Surgical Corp. v. Ethicon, Inc., 103 F.3d 

1554, 1568 (Fed. Cir. 1997).  Rather, HTC attempts to limit the scope of the claim by 

rewriting the claim element.  See, e.g., K-2 Corp. v. Salomon S.A., 191 F.3d 1356, 1364-

65 (Fed. Cir. 1999) (“Courts do not rewrite claims; instead, we give effect to the terms 

chosen by the patentee.”); Resonate Inc. v. Alteon Websystems, Inc., 338 F.3d 1360, 1365 

(Fed. Cir. 2003) (reversing district court’s construction which added a limitation to a 

claim; finding that “[c]ourts may not rewrite claim language based on what has been 

omitted from a claim”).  The ALJ should reject HTC’s attempt to append language to this 

phrase and decline to construe the claim element. 

Analysis of a claim starts with the words of the claim.  Phillips, 415 F.3d at 1312.  

But HTC departs from that fundamental principle and asserts that the words of the claim 

cannot mean what they say.  Relying on Innova/Pure Water v. Safari Water Filtration 

Systems, 381 F.3d 1111 (Fed. Cir. 2004), HTC contends the phrase “‘operatively 

connected’ reflects a functional relationship.”  (Resp. Br. at 24.)  Based on that premise, 

HTC invents a “designated function” for the “first/second signal path …” claim element 

to justify adding language to the claim.  But the premise is faulty.  First, Innova does not 

override the “ bedrock principle of patent law that the claims of a patent define the 
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invention to which the patentee is entitled the right to exclude.”  Innova, 381 F.3d at 

1116.  Second, Innova does not stand for the proposition that the words “operatively 

connecting” have a universal construction across all patents; the dicta HTC cites simply 

reflects a generalization, not a universal rule of construction.  See id. at 1118 (“Generally 

speaking, and as used in the ′759 patent, it means the claimed components must be 

connected in a way to perform a designated function.”); World Kitchen (GHC), LLC v. 

Zyliss Haushaltwaren AG, No. 05-1138, 151 F. App’x 970, 973 n.3 (Fed. Cir. 2005) 

(“We reject OXO's argument that our construction of the term “operatively connected” in 

Innova/Pure Water, Inc. v. Safari Water Filtration Sys., Inc. controls this case. 

Innova/Pure Water involved a different patent, with different claims, written description, 

and prosecution history.”).   

But even to the extent that Innova does apply to “operatively connecting” as used 

in the ʼ945 patent, it does not license an accused infringer to add language to the claims 

in order to narrow its scope.  Indeed the Innova court rejected and overruled a district 

court construction that used the “operatively connected” language in the claim to import a 

limitation from the specification: 

In the absence of modifiers, general descriptive terms are typically construed 
as having their full meaning.  Thus, the district court was correct to look to the 
ordinary meaning of the terms “operatively” and “connected” and we discern 
no error in the district court's initial understanding that “the ordinary and 
customary meaning of ‘operatively connected’ requires the ... linking together 
of the tube and the cap to produce the intended or proper effect.” But the 
district court erred when it proceeded beyond this plain meaning based on 
the “[e]xamples of means for connecting the tube to the cap disclosed in the 
′759 patent,” all of which reflect a “physical engagement [between the tube 
and the cap] that results in a unitary structure.” 
 

Innova, 381 F.3d at 1118 (internal citations omitted).  Thus, it is error to construe 

“operatively connected” beyond “linking together” two structures “to produce the 
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intended or proper effect.”  Id.  The plain meaning of the claim element is to connect the 

first/second selecting part to the first/second antenna.  The functionality of that 

connection is fully explained in the claim language itself, which HTC does not credit: 

1. A method for routing a plurality of RF communications signal paths … said 
method comprising… 
providing a first signal path selecting part operatively connected to the first 
antenna, 
* * * 
operatively connecting the plurality of transmit and receive paths to the first 
signal selecting part for selectively conveying signals in one of said plurality 
of transmit and receive paths in the first frequency range via the first 
antenna.  
 

(ʼ945 patent, claim 1.)  Consequently, the functional relationship that HTC seeks is 

already in the claim language, and thus the ALJ need not engage in unnecessary, 

redundant construction.  U.S. Surgical, 103 F.3d at 1568 (“[Claim construction] is not an 

obligatory exercise in redundancy.”).  Instead, the claims should be read in context, 

giving credit to the entire claim.  Phillips, 432. F.3d at 1314 (“[T]he context in which a 

term is used in the asserted claim can be highly instructive.”); ACTV, Inc. v. Walt Disney 

Co., 346 F.3d 1082, 1088 (Fed. Cir. 2003) (“While certain terms may be at the center of 

the claim construction debate, the context of the surrounding words of the claim also 

must be considered in determining the ordinary and customary meaning of those 

claims.”).  HTC’s convoluted attempt to add language into the claim terms violates that 

principle and should be rejected.  
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C.  “first/second signal path selecting sub-part” 

Nokia Proposal HTC Proposal 

No construction necessary. first and second signal path selecting sub-
parts located within the same signal-path 
selecting module 
 

 
 Like the prior term, HTC does not propose a construction for “first/second signal 

path selecting sub-part” at all.  Instead, HTC seeks to add a spatial limitation — “located 

within the same signal-path selecting module” — that is unsupported by the intrinsic 

evidence.   

 HTC argues that the doctrine of claim differentiation requires adding the spatial 

limitation to distinguish the use of “signal path selecting part” in claim 1 and “signal path 

selecting sub-part in claims 12, 19, and 31.  (Resp. Br. at 30.)  But, once again, HTC 

ignores the context of the claim language in seeking to limit the scope of the claims.  

Claims 1-7 are method claims that claim “a method for routing a plurality of RF 

communications signal paths in a communications device.”  (E.g., ʼ945 patent, claim 1.)  

That method comprises steps for “providing” certain “parts” and then connecting those 

parts to antennae and signal paths to route the RF communications signal paths.  (Id.)  In 

contrast, independent claims 12, 19, 31 claim apparatuses.  For example, claim 19 claims 

“[a] communications device …comprising, a first antenna, a second antenna, and a front-

end part.”  (ʼ945 patent, claim 19.)  The claim goes onto specify the sub-structure that 

comprises the front-end part: 

a front-end part comprising: 
a first signal path selecting sub-part operatively connected to the first 
antenna, and  
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a second signal path selecting sub-part operatively connected to the 
second antenna   

 
(ʼ945 patent, claim 19.)  Thus the plain reading of the claim is that the first and second 

sub-parts are components within the front-end part.   

The inventors defined “front end” in the patent as the “RF electronics (filtering, 

switching, etc.) between the antennas and the power amplifiers (PAs) or RFIC.”  (ʼ945 

patent, 10:7-9.)  In other words, the front end is a collection of components between the 

RFIC and the antenna.  Consistent with that definition, each disclosed embodiment 

teaches a device with an RF front-end.  (See ʼ945 patent 6:19-34 (describing Figs. 3-8 as 

having a WCDMA RF front-end module).)  Figure 8 shows one possible architecture of a 

communications device with an RF front-end, where two switches (SW1, SW2) “can be” 

contained in sub-modules within antenna switch module 20, and a plurality of filters 30.  

(ʼ945 patent, 10:9-18.)  HTC improperly seeks to limit the scope of the apparatus claims 

to figure 8.  (Resp. Br. at 31-32.)  But exemplary embodiments cannot limit the scope of 

the claims unless there is a clear disavowal of claim scope or an express definition 

provided by the patentee.  E.g., Home Diagnostics, Inc. v. LifeScan, Inc., 381 F.3d 1352, 

1358 (Fed. Cir. 2004) (“Absent a clear disavowal or contrary definition in the 

specification or the prosecution history, the patentee is entitled to the full scope of its 

claim language.”); see also Thorner v. Sony Computer Entm’t Am. LLC, 669 F.3d 1362, 

1366 (Fed. Cir. 2012).  Even if the inventors had only described a single embodiment in 

the patent, the claims cannot be limited to the preferred embodiment absent a clear intent 

to give a unique meaning different from its ordinary and customary meaning to one of 

skill in the art.  Laryngeal Mask Co. v. Ambu A/S, 618 F.3d 1367, 1372 (Fed. Cir. 2010); 

Phillips, 415 F.3d at 1323 (“[W]e have expressly rejected the contention that if a patent 
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describes only a single embodiment, the claims of the patent must be construed as being 

limited to that embodiment.”).  So HTC’s proposed construction would violate the well-

established principles of claim construction. 

Moreover, HTC both misreads the specification and ignores the other 

embodiments taught in the specification.  First, the inventors expressly defined the “front-

end” as a collection of components, specifically filters and switches; thus, each individual 

filter and switch is a sub-part of the front-end.  (ʼ945 patent, 10:7-9.)  Though 

components “can be” grouped into modules, the patent cannot be read to require that 

exemplary architecture.  Further, HTC ignores the rest of the specification where the 

patentee expressly noted “that there are different implementation options for the 

architecture shown in this disclosure.”  (ʼ945 patent, 10:50-51.)  Indeed, the inventors 

described different embodiments covered by the independent apparatus claims.  (E.g., 

ʼ945 patent, Figs 10-11, 10:50-11:25.)  In particular, the inventors described an 

embodiment wherein “the switches and filters for one antenna may be placed in one 

module” or, alternatively, “both antenna switch modules SW1, SW2 can be implemented 

on a single chip or even integrated with the RFIC (RF integrated circuit),” or, 

alternatively, “the whole front-end could be implemented in a single module.”  (ʼ945 

patent, 10:50-57.)  In other words, “parts” and “modules” are not coextensive according 

to the patent.  Thus HTC’s artificial “module” limitation does not comport with the 

separate and distinctly claimed parts and sub-parts claimed in the apparatus claims.  

HTC’s attempt to limit the claims in this way is contrary to prevailing law, inconsistent 

with the claims and the specification, and should be rejected.   
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VI. U.S. PATENT NO. 8,140,650 

There is no dispute that claim terms generally are given their ordinary and 

customary meaning.  But when an inventor supplies his or her own definition for a term, 

that definition controls.  While Nokia adheres to those tenets, HTC offers various reasons 

for altering the language the inventors specifically chose.  HTC’sproposed constructions 

diverge from the express intent of the inventors and attempt to insert limitations of 

specific embodiments into the claims.  Consequently, the ALJ should reject HTC’s 

proposed constructions for the ʼ650 patent and adopt the express language of the 

inventors. 

A. “configuration data set” 

Nokia Proposal HTC & Google Proposal 

“a set of data comprising configuration 
information having direct or indirect effect 
on one or more functions of the device or 
an application in the device” 

“device settings stored in a service context 
having direct or indirect effect on one or 
more functions of the device or an 
application in the device” 

  

As stated in its opening brief, Nokia’s construction of “configuration data set” 

should be adopted because it reflects the inventor’s express definition for that term.  (See 

ʼ650 patent, 2:37-40.) A patentee may act as his or her own lexicographer, and that 

definition controls.  See, e.g., Phillips v. AWH Corp., 415 F.3d 1303, 1321 (Fed. Cir. 

2005).  HTC adopts part of the inventors’ definition — “having direct or indirect effect 

on one or more functions of the device or an application in the device” — but rejects the 

remainder. 

HTC’s sole argument for disregarding the express intent of the inventors is that in 

certain embodiments of the invention a configuration data set includes “device settings.”  

(HTC Br. at 42-43.)  But “claim terms take on their ordinary and accustomed meanings 
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unless the patentee demonstrated an intent to deviate from the ordinary and accustomed 

meaning of a claim term by redefining the term or by characterizing the invention in the 

intrinsic record using words or expressions of manifest exclusion or restriction, 

representing a clear disavowal of claim scope.” Teleflex, Inc. v. Ficosa N. Am. Corp., 299 

F.3d 1313, 1327 (Fed. Cir. 2002).  Here the inventors defined the term without limiting it 

as HTC proposes.   

HTC dedicates the remainder of its brief to criticizing the inventor’s definition of 

“configuration data set” because it is allegedly circular and because of a purported 

conflict between independent claim 1 and dependent claim 5.  Neither objection is 

meritorious and neither overcomes the presumption that an inventor’s express definition 

controls.  See, e.g., Phillips v. AWH Corp., 415 F.3d 1303, 1316 (Fed. Cir. 2005) (en 

banc).     

1. HTC’s specification citations do not limit the express definition 
of configuration data set. 

HTC claims that the specification equates configuration data set with “device 

settings,” pointing to three excerpts of the specification.  (HTC Br. at 42-43 n.138-140.)  

But those isolated cites do not define “configuration data sets.”  Column 1, lines 46-49 

describe the drawbacks of the prior art Open Mobile Alliance (“OMA”) Device 

Management (“DM”) procedures — not the invention.  (See ʼ650 patent, 1:44-52 (“By 

OMA DM procedures, these operator specific sets of settings, which may also be referred 

to as configurations, in a user terminal device can be maintained by an operator 

controlled management server.”) (underlined portion of the quotation omitted from HTC 

opening brief).)   

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1023, Page 000080



 

72 
 

Similarly, column 1, lines 21 through 27 introduce the concept of device 

management by an external entity, but do not define “configuration data set.”  At most, 

the quoted sentence states that a generic device configuration may include (but does not 

consist solely of) settings and protocols used by the device.  (ʼ650 patent, 1:21-25.)  And 

the remainder of the paragraph explains other user-specific configuration settings that 

device managers can change, but does not define a “configuration data set.”  (ʼ650 patent, 

1:25-30 (“In addition to device-specific settings, it is also possible to transmit user-

specific data, such as user profiles, logos, ringing tones, and menus with which the user 

can personally modify the settings of the device, or the modification takes place 

automatically in connection with device management.”).)  Neither quote describes the 

invention itself, but the background art.  Whereas, the inventors defined “configuration 

data set” in describing the invention and how that invention solved a problem not 

addressed by the prior art. 

Finally, HTC argues that the patent specification describes a dichotomy between 

user related data and device settings, which preclude the use of the inventor’s definition.  

(HTC Br. at 43.)  First, that tautology presumes that a configuration data set is a “device 

setting” and nothing more, which is contrary to the specification.  Second, HTC’s 

citations do not describe configuration data sets, but service contexts.  Again, HTC 

presumes, without support, that there is a one-to-one relationship between configuration 

data set and device settings.  Finally, HTC emphasizes the purported differences between 

user data and device settings.  But even if such a clear dichotomy exists, HTC’s proposal 

does not clarify the distinction with any more precision than the inventor definition.   
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2. The doctrine of claim differentiation does not compel deviation 
from the inventors’ definition. 

HTC argues that the difference between the language in independent claim 1 and 

dependent claim 5 distinguishes between “configuration data sets” and “user-related 

data” because (otherwise) the limitation of dependent claim 5 would be read into 

independent claim 1.  (HTC Br. at 44.)  That argument is without merit.  First, HTC 

refers to a portion of claim 1 describing the “service context” limitation, not a limitation 

on what configuration data set may contain: 

1. A method comprising, 
 
storing multiple configuration data sets and a plurality of applications in a 

device, 
 
checking access control information for defining a right of an application in 

the device to access a configuration data set in response to an 
indication from an application in the device requiring access to a 
configuration data set, 

 
and in response to the application being entitled to access the configuration 

data set, on the basis of the access control information, arranging 
access to the configuration data set for the application,  

 
wherein at least one service context is stored in the device, the service context 
comprising at least the configuration data set, and  

 
access to the service context is allowed for the application on the basis of the 

access control information if the application is authorized on the basis 
of access control information associated with the service context, 

 
wherein access control information comprises at least one of information 

specified by an external entity and information controlled by an 
external entity  

(ʼ650 patent, claim 1.)  Nothing in claim 1 describes the permissible (or impermissible) 

contents of a configuration data set.  Similarly claim 5 further limits claim 1 by requiring 

a service context to include user related data: 
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5. A method as claimed in claim 1, wherein the service context comprises 
user related data stored by an application of the device.   

(ʼ650 patent, claim 5)  Thus, claim 5 requires a service context to contain a configuration 

data set and user-related data.  Claim 1 only requires the service context to contain at 

least a configuration data set.  But neither claim limits the permissible content of a 

configuration data set, beyond the inventors’ express definition of that term, which Nokia 

has consistently proposed.   

 Because Nokia has proposed a construction that recognizes and gives credit to the 

express definition in the specification, the ALJ should adopt that construction. 

B. “service context” 

Nokia Proposal HTC & Google Proposal 

“An area in a terminal to which access is 
controlled” 

“a specific storage area in the device that 
stores configuration data set(s) to which the 
application seeks access” 
 

 

Nokia’s proposed construction credits the inventors’ express definition of this 

term.  HTC seeks to import embodiments and limitations from the specification to limit 

the scope of the claims.  Besides being contrary to prevailing law, e.g., Phillips v. AWH 

Corp., 415 F.3d 1303, 1323 (Fed. Cir. 2005) (en banc), HTC mischaracterizes the parties’ 

dispute over this term, relies on a single embodiment in the specification to support its 

proposed construction, and introduces ambiguity as to this term (and “configuration data 

set”) by ignoring the inventors’ lexicography.  

First, HTC mischaracterizes the parties sole dispute as: whether the service 

context is a specific storage area or can be any area in the device.  (HTC Br. at 50.)  That 

is incorrect.  Nokia’s (and the inventors’) construction of “service context” requires that it 
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be an access-controlled area in the device, not any area in the device.  The ALJ should 

reject any HTC argument predicated on that strawman.  Moreover, Nokia does not 

concede that the service context should be construed as storing configuration data sets.  

(See HTC Br. at 50 n.152.)  Though the claim language itself places limitations on what a 

service context may or must contain, Nokia does not support construing “service context” 

to either conflict with the express definition of the inventors or import claim language 

limitations into the term itself.  That approach divorces the proposed term from the 

context of the claim language and thus fails to credit the claim language as a whole.  See, 

e.g., Burns v. Chrysler Group LLC, No. 1:11 CV 448, 2012 WL 1095958, at *1 (N.D. 

Ohio Mar. 30, 2012) (citing Phillips v. AWH Corp., 415 F.3d 1303, 1318-19, 1322-24 

(Fed. Cir. 2005)) (“Although courts can put . . . extrinsic sources to appropriate use in 

helping to ascertain the commonly understood meaning of words, they must give this 

evidence only the relatively limited weight it is due and not divorce claim terms from the 

context of the intrinsic evidence.”).  

Second, HTC contends that the specification “repeatedly emphasizes” that the 

service context be a “specific storage area,” but only cites two (incomplete) portions of a 

single paragraph.  (HTC Br. at 51, n.154.)  Even if HTC’s interpretation of those lines 

was correct, that single embodiment cannot limit the scope of the claim term.  E.g., 

Phillips v. AWH Corp., 415 F.3d 1303, 1323 (Fed. Cir. 2005) (“[W]e have expressly 

rejected the contention that if a patent describes only a single embodiment, the claims of 

the patent must be construed as being limited to that embodiment.”).  Further, HTC’s 

reproduction of a quote from the specification omits a crucial passage that demonstrates 

that description is “one embodiment” in the specification: 
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A service context 203 may be regarded as an area in the terminal TE to which 
access is controlled. Hence, information stored in a service context specific 
storage area in the terminal TE may specify or form the service context 203. 
In one embodiment service contexts 203 represent different configurations in 
the terminal TE used for accessing services, for instance an Internet access 
service.  
 

(ʼ650 patent, 4:49-55; cf. HTC Br. at 51 (omitting italicized sentence).)  The underlined 

portion is the inventors’ definition of “service context.”  The italicized portion is the 

portion of the passage HTC chose not to include, and the ALJ need not credit HTC’s 

selective quotation and highlighting.34 

Third, HTC alleges that Nokia relies on an “isolated sentence” for its 

construction.  (HTC Br. at 51.)  While it is correct that the inventors’ definition of 

“service context” appears in a single sentence, that definition is by no means “isolated.”  

Rather, the inventors’ consistently applied that definition throughout the specification.  

(See, e.g., Fig. 2 (depicting service contexts as access controlled areas that may contain 

information from other areas in the device); 4:49-53 (“Hence, information stored in a 

service context specific storage area in the terminal TE may specify or form the service 

context 203.”); 6:42-56 (embodiment of invention where a service context is an access-

controlled area); 6:57-7:6 (same); 7:56-62 (same); 7:63-8:5 (same); see also Nokia Br., 

Ex. 23, (NKHTC0002626).)  As opposed to the “snippets” referred to in Sinorgchem Co. 

                                                 
34 As a further example, HTC quotes a passage from column 4, lines 62 to 66, 
emphasizing language that purportedly limits a service context to a specific storage area.  
(HTC Br. at 51.)  As an initial matter, the emphasized language modifies “central 
repository 204” not the “service context 203.”  But more importantly, changing the 
emphasis in that passage demonstrates that this is simply a description of one 
embodiment and not a clear disavowal of claim scope: 

For instance, a service context 203 may comprise or be associated with 
sensitive user data 208 stored in a file system 207, settings 205 and 
certificates 206 stored in a central repository 204, which may be a specific 
storage for service context information.  
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v. Int’l Trade Comm’n, 511 F.3d 1132, 1145 (Fed. Cir. 2007), Nokia is crediting the 

drafters’ “clear[], deliberat[e], and precis[e]” definition of the term.  Id. at 1136. 

Finally, HTC alleges that Nokia’s construction is overbroad such that a service 

context could include a “configuration data set.”  (HTC Br. at 52.)  But such an illogical 

result only occurs by discrediting the inventors’ intent as to both terms.  The specification 

and claims demonstrate that a service context is an access-controlled area in the device, 

whereas the configuration data set is data comprising configuration information.  (ʼ650 

patent, 2:37-38, 4:49-51, Fig. 2.)  The context of the claim language indicates the 

relationship between those two, defined building blocks of the invention.  Accordingly, 

the ALJ should not adopt HTC’s proposal because the definition of those terms needs no 

further elaboration.   

C. “access to the service context is allowed for the application on the 
basis of the access control information if the application is authorized 
on the basis of access control information associated with the service 
context”; “allow the application to access the service context on the 
basis of the access control information if the application is authorized 
on the basis of access control information associated with the service 
context” 

Actual Claim 1 language HTC & Google Proposal 

access to the service context is allowed for 
the application on the basis of the access 
control information if the application is 
authorized on the basis of access control 
information associated with the service 
context. 
 

“the application can access the service 
context based on the access control 
limitation, if the application is 
predetermined in the access control 
limitation associated with the service 
context.” 

 

Actual Claim 10 language HTC & Google Proposal 

allow the application to access the service 
context on the basis of the access control 
information if the application is authorized 
on the basis of access control information 

the application can access the service 
context based on the access control 
limitation, if the application is 
predetermined in the access control 
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associated with the service context limitation associated with the service 
context 

  

 HTC’s continued misconception of this patent further reveals itself in its proposed 

construction for this term.  HTC seeks to rewrite an entire paragraph of claims 1 and 10 

to cure a purported lack of antecedent basis problem and a purported limitation from the 

prosecution history.  (HTC Br. at 45, 48.)  Neither contention is correct.  Rather, 

rewriting the claim would exclude preferred embodiments in the specification and is not 

justified by any clear disavowal of claim scope in the intrinsic evidence.   

1. There is no antecedent basis problem in independent claims 1 
and 10. 

The disputed claim language is part of a larger claim element: 

1. A method comprising, 
* * * 
checking access control information for defining a right of an application in 

the device to access a configuration data set in response to an 
indication from an application in the device requiring access to a 
configuration data set, and 

 
in response to the application being entitled to access the configuration data 

set, on the basis of the access control information, arranging access to 
the configuration data set for the application, wherein at least one 
service context is stored in the device, the service context comprising 
at least the configuration data set, and access to the service context is 
allowed for the application on the basis of the access control 
information if the application is authorized on the basis of access 
control information associated with the service context, 

* * * 
(ʼ650 patent, claim 1) 
 
10. A data processing device comprising,  
* * * 
at least one processor, wherein the memory and the computer program code 

are configured to … cause the device at least to: 
 
store multiple configuration data sets and access control information for 

defining a right of an application in the device to access a 
configuration data set, 
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* * * 
the data processing device is caused to allow the application to access the 
service context on the basis of the access control information if the 
application is authorized on the basis of access control information associated 
with the service context. 
* * * 
(ʼ650 patent, claim 10) 

 

In each italicized phrase there are two references to access control information.  The first 

reference (highlighted in yellow) is to the configuration data set access control 

information referenced earlier in the claim: “access control information for defining a 

right of an application to access a configuration data set.”  (ʼ650 patent, claim 1, 10:29-

31; claim 10, 11:43-45.)    

 The second reference to access control information is highlighted in green.  That 

refers to access control information “associated with the service context.”  (ʼ650 patent, 

claims 1, 10.)  Thus, the inventors were clear that the claim requires permission to access 

the configuration data set (“set of data comprising configuration information”) and the 

service context, which, in the context of claims 1 and 10, comprises “at least a 

configuration data set.”   

 As HTC argues (HTC Br. at 43, n.142), certain embodiments of the specification 

distinguish among certificates, settings, and other type of data.  (E.g., ʼ650 patent, Fig. 2, 

4:52-59.)  The specification describes occasions when “different access control rules or 

right levels” might be used: 

In accordance with an embodiment, the contents of a service context 203 may 
be associated with different access control rules and/or access right levels 
on the basis of the access control information 212. In a further embodiment, 
different access rules are applied to different portions of the service context 
203.  For instance, settings 205 of the service context 203 specifying a 
connection to a corporate email server may be read (by an application 202 
authorized to access the service context 203) but not modified, whereas 
access to data 208 in a file system 207 associated with the service context 
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203 may be both read and modified. In this embodiment, the contents of 
service contexts 203 may be differentiated in respect of access control. 
 

(ʼ650 patent, 9:24-36.)  In this embodiment, there is different protection for server 

connection settings, part of the configuration data set (e.g., 2:40-43), and service context 

data.  This feature of the invention was important to the inventors and explained in the 

file history to enable sophisticated, complex devices: 

These features enable provision of various usage and configuration service 
contexts for devices with multiple configurations, into which service context 
configuration data sets (possibly with some other information) may be 
grouped and for which an external entity may grant access privileges  The 
service context may be regarded as an area in the device to which access is 
controlled.  There may be a plurality of service contexts, each storing specific 
configuration data set(s) managed by a specific external entity, such as a 
corporate IT device management entity and/or telecom operator device 
management entity. For example, only a specific corporate-installed 
application may be authorized to access the service context storing a 
corporate access configuration. Thus, a highly sophisticated device 
configuration access control arrangement is enabled. 
 

(Nokia Br. Ex. 23, (NKHTC0002625-26).)  That embodiment is covered by the 

independent claims, but HTC’s proposed construction would not cover that embodiment.  

See, e.g., Oatey Co. v. IPS Corp., 514 F.3d 1271, 1276-77 (Fed. Cir. 2008) (“We 

normally do not interpret claim terms in a way that excludes embodiments disclosed in 

the specification.”).  Though there may be cases where the access control information for 

the configuration data set is the same as the access control information for the service 

context, requiring such a limitation (as HTC proposes) would narrow the scope of the 

claims, eliminate coverage of a preferred embodiment, and contradict the intent of the 

inventors.  See, e.g., id.; Optical Disc Corp. v. Del Mar Avionics, 208 F.3d 1324, 1334 

(Fed. Cir. 2000) (“Without evidence in the patent specification of an express intent to 

impart a novel meaning to a claim term, the term takes on its ordinary meaning.”); Home 

Diagnostics, Inc. v. LifeScan, Inc., 381 F.3d 1352, 1359 (Fed. Cir. 2004) (reversing 

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1023, Page 000089



 

81 
 

district court’s claim construction where it limited claim term to a preferred embodiment, 

finding that “[the] claim terms . . . require revision based on the full scope of the claim 

language as understood by those of skill in the art at the time of invention”).  

2. The prosecution history does not compel HTC’s construction 

HTC asserts that the prosecution history requires adopting its proposed 

construction.  But the prosecution history neither indicates a disavowal of claim scope or 

an intent to rewrite the claim language, as HTC proposes.  E.g., Ecolab, Inc. v. FMC 

Corp., 569 F.3d 1335, 1342 (Fed. Cir. 2009) (internal quotation marks omitted) (“[W]e 

will find [prosecution disclaimer] only if the allegedly disclaiming statements constitute a 

clear and unmistakable surrender of subject matter.”).  Instead, the applicants highlighted 

the advantages of the invention over the prior art, including an explanation of an example 

embodiment that highlights the flexibility and improvement over the prior art.  (See 

Nokia Br. Ex. 23, (NKHTC0002625-26).)  HTC misinterprets the prosecution history in 

its attempt to narrow and rewrite the claim language. 

During prosecution the applicants distinguished a reference by White (US Pat. 

Pub. No. 2004/0123147).  (See ’650 Prosecution History, Mar. 4, 2010 Office Action 

(Ex. 36  NKHTC0002550).)  In an January 3, 2011 amendment and response to a non-

final rejection (the amendment HTC cites (HTC Br. at 48)), the applicants, among other 

things, amended independent claims 1 and 7 (current claim 10) to include the disputed 

phrase, and clarified (1) that the claimed method checked an application’s access control 

information for the right of the application to access a configuration data set and (2) that 

the application gets access to a service context if it has the proper access control 

information.  (Nokia Br. Ex. 23, NKHTC0002617-28.)   
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I. (Currcnlly amended) A method comprising: 

storing multiple co11figura1ion data sets manageable by one or more c., tenial 

ma11aging entities and a plurality of applications in a device, 

checking acc.ess control infonnation that oiiginated and/or is controlle.d by an 

external manab'lng entity for defining a right ofan application in the device tO access a 

configuration data set b)· O,e. de., iee in response to an indication from an application in the 

device requiring accc-ss to a configuration data set, and 

in response to the application being, on rhe basis of the access control information, 

entitled to access the configuration data set, arranging access to the configuration data set 

for the applicatioo, wherein at lea5t one service context is stored in the device, the service 

context comprising at least the configw;ation data set. and access to the service context is 

allowed for the annlication on the basis of the access control information if the apnlica1ion 

is authorized on the ba...;is of acce.~.; control information associated with the service context. 

7. {Currently amended) A da1a processing device fer a Ele• iee Manageffie1u srsteffi, t-ke 

~ om prising 

at least one memory including computer progmm code, and 

at least one processor, wherein the memory and the computer program code are 

configured to, with the at least one processor, cause the device at least 10 : 

store multiple coofiguration data sets manageable by one o r more extental maoagiog 

entities and access control infom,arion for defining a right of an apnlication in the device to 

acce.'is a configuration data set, 

check the acces-5 control information in response to an indication from an 

application in the device, of a plurality of applications, requiring access 10 a configuration 

data set, and 

arrange access to the configuration data set for the application in response to the 

application being, on the basis of the access control information, entitled to access the 

configuration data set wherein the data processing device is c.auscd to store at least one 

service context comprising at least the configuration data set, and 

the data processing device is ca1•scd to allow the anplication to access the service 

con1ex1 on the basis of the access control information if the application is auihorizcd on the 

basis of access conn·ol infom1ation a."'sociated with the service context. 
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(Nokia Br. Ex. 23, NKHTC002617-19.)  The applicants amended the claims to “more 

explicitly characterize that the right to access the configuration data set is that of an 

application.”  (Nokia Br. Ex. 23, NKHTC0002624.)  Additionally, the applicant amended 

the claims, because the White reference does not address the concept of using service 

contexts: 

 In addition, White fails to teach or suggest the use of service contexts, 
as originally claimed in claims 2, 10, and 26.  Specifically, there is no 
indication towards a service context comprising one or more configuration 
data sets and allowing access to a service context for the application if the 
application is authorized on the basis of access control information associated 
with the service context.  Independent claims 1, 7, 17, 20, 22, and 25 have 
been amended to include the limitations of original claims 2, 10, and 26. Since 
these limitations were already present in the claims, the changes do not 
introduce new matter.  
 

(Nokia Br. Ex. 23, NKHTC002625.)  HTC selectively quotes the last sentence of that 

paragraph in its opening brief (HTC Br. at 49), but fails to acknowledge the purpose of 

that amendment.  The applicants incorporated the “service context” concept into 

independent claims 1 and 7 and affirmed that no new matter was added during the 

amendment in accordance with statute and Patent Office regulations.  See, e.g., 35 U.S.C 

§ 132(a) (“No amendment shall introduce new matter into the disclosure of the 

invention.”); MPEP (8th ed. Rev. 8, June 2010) § 706.03(o) (“[An amended] claim 

[adding new matter] is rejected on the ground that it recites elements without support in 

the original disclosure under 35 U.S.C. 112….”); id. § 714.13.III (listing among the 

reasons for non-entry of an amendment “[t]he claims, if amended as proposed, would 

raise the issue of new matter”).  The applicants never stated that they intended to insert 
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the verbatim language of dependent claims 2 and 10 into independent claims 1 and 7.35  

And the applicants did not “explicitly equate[]” the text from (original) dependent claim 

2 with HTC’s proposed construction.36 

Finally, HTC again selectively quotes the specification in an attempt to shoehorn 

its proposed “predetermined in access control information” language into the claim.  

(HTC Br. at 50.)  Though the specification references that phrase, it does not limit the 

claim language: 

According to an embodiment, at least one service context is stored in 
the device, wherein the service context comprises at least the configuration 
data set. Access to the service context is allowed for the application on the 
basis of the access control information only if the application is, by the 
external managing entity, predetermined in access control information 
associated with the service context.  Various usage contexts, possibly 

                                                 
35 Moreover, even if that was the applicants’ intent — which it was not — (original) 
dependent claim 10 contained the exact same language as the present claim.  (WO 
2006/070045, (Ex. 36, NKHTC0002213) (“10. A data processing device as claimed in 
anyone of claims, 7 to 9,  . . . the data processing device is arranged to allow the 
application to access the service context on the basis of the access control information if 
the application is authorized on the basis of access control information associated with 
the service context.”).)  That language happened to be incorporated verbatim into 
amended claim 7, presently issued claim 10.  (Nokia Br. Ex. 23, NKHTC0002618-19.)  
So, even assuming that HTC’s logic is sound as to claim 1 — which it is not — its 
proposed construction cannot apply to issued claim 10. 
 
36 Honeywell Int’l Inc. v. Hamilton Sundstrand Corp., 370 F.3d 1131 (Fed. Cir. 2004) is 
inapposite.  Honeywell addressed narrowing amendments’ effect on the use of the 
doctrine of equivalents and whether “rewriting a dependent claim into independent 
form . . . constitutes a narrowing amendment.”  Honeywell, 370 F.3d at 1140-42.  That 
issue is not before the ALJ, and does not describe the applicants’ action in this case.  The 
applicants did not rewrite original claim 2 into independent form, but (as HTC concedes) 
amended claim 1 to add the service context limitation and pointed to claim 2 as evidence 
that no new matter was introduced in the amendment.  (HTC Br. at 48 (“Nokia … 
amended independent claim 1 ….”); Nokia Br. Ex. 23, NKHTC0002617, 2625.)  Further, 
neither Typhoon Touch Techs., Inc. v. Dell, 659 F.3d 1376 (Fed. Cir. 2011) nor Springs 
Window Fashions LP v. Novo Indus., 323 F.3d 989 (Fed. Cir. 2003) stand for the 
proposition that referencing a prior dependent claim in informing the PTO that no new 
matter was added to a pending amendment somehow imports the verbatim language into 
those claims.  
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comprising also non-settings related data, such as user related data stored by 
an application in the device, may then be provided in the device. 

 
(ʼ650 patent, 2:52-62.)  The full quotation demonstrates that the inventors are describing 

an embodiment of the invention and fails to “make[] clear that the invention does not 

include a particular feature” such that “that feature is deemed to be outside the reach of 

the claims of the patent.”  Microsoft Corp. v. Multi-Tech Sys., Inc., 357 F.3d 1340, 1347 

(Fed. Cir. 2004).  Unlike in Microsoft, the inventors did not “broadly describe the overall 

invention[]” using the “predetermined” language HTC quotes and seeks to thrust into the 

claim language.  Id. at 1348.  Furthermore, that phrase further confirms that the inventors 

meant to embrace embodiments with two different levels of access control — application 

access to a configuration data set and application access to the service context. 

HTC’s proposed construction is not supported by the claim, specification, or the 

prosecution history.  The ALJ should reject HTC’s constructions.    

VII. U.S. PATENT NO. 8,363,824 

A. HTC Mischaracterizes the ʼ824 Patent 

As with other asserted patents, HTC’s technology background mischaracterizes 

the ʼ824 patent.  HTC describes the ʼ824 patent in an overly narrow manner by 

attempting to limit it to exemplary figures and embodiments: 

 HTC alleges that the ʼ824 patent is limited to “a flip phone where the 
battery and circuit board would slide into the lower section of a flip 
phone, through an opening in the hinge between the upper and lower 
sections of the phone.” (Resp. Br. at 35-36.)  But the ʼ824 patent is not 
so limited; indeed, the specification passage cited by HTC confirms 
that this is just an exemplary embodiment “[i]n accordance with one 
aspect of the invention.”  (ʼ824 patent, 1:37-44.) (emphasis added)   
 

 HTC alleges that the ʼ824 patent requires the use of physical buttons.  
(Resp. Br. at 37.)  This is not true.  The ʼ824 patent discloses an 
exemplary embodiment that uses physical buttons “[i]n accordance 
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with one aspect of the invention” (ʼ824 patent, 1:58-65) (emphasis 
added), but is not so limited. 

 

 HTC alleges that the ʼ824 patent requires a “side by side” arrangement 
of structures.  While the ʼ824 patent covers “side by side” 
arrangements, it is not so limited.  Indeed, the ʼ824 patent contains a 
dependent claim directed toward the “side-by-side” implementation, 
suggesting that the broader independent claims that are not so limited 
(Compare ʼ824 patent claim 1 with claim 7.) 
 

In short, the ʼ824 patent is not as limited as HTC alleges in its technology background 

section. 

B. “user input is located in a hole” 

Nokia Proposal HTC Proposal 

No construction necessary 

Alternative: “user input is located in a 
hollow place in the housing” 

“user input, which is not part of the 
housing, with portions that pass through an 
opening” 

  

Because the term “user input is located in a hole” is simple and straightforward, 

no construction of the term is necessary.  Nokia’s alternative proposed construction of the 

term is similarly simple, straightforward, and consistent with the intrinsic record.  In 

contrast, HTC’s construction does not comport with the intrinsic evidence and effectively 

seeks a premature infringement ruling regarding whether hypothetical touch screen 

products infringe certain claim limitations. 

First, HTC fails to show that the prosecution history requires inclusion of HTC’s 

overly-preclusive negative limitation “which is not part of the housing.”  HTC 

mischaracterizes the prosecution history as well as its relationship to the amended claims, 

which show that HTC’s negative limitation is neither necessary nor appropriate.  (HTC 

Br. at 39-41.)  In short, HTC fails to sustain its heavy burden of showing that its proposed 
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negative limitation is required.  See, e.g., Cadence Pharm., Inc. v. Paddock Labs. Inc., 

886 F. Supp. 2d 445, 464-65 (D. Del. 2012) (indicating that defendant failed to meet their 

“heavy burden of establishing a prosecution history disclaimer.”) (citing Omega Eng’g, 

Inc. v. Raytek Corp., 334 F.3d 1314, 1325-26 (Fed. Cir. 2003)). 

By way of background, the examiner initially rejected the original claims over the 

Spence reference, which had a particular type of two-part housing, comprising an “outer 

housing part 312 and a[n] [] inner housing part 314 which are coupled together by 

screws.” (HTC Br. Ex. 17, Spence at [0019]; see also id. at [0001] (“More particularly, 

the present invention relates to the mechanical layout and component placement for thin 

handheld communication devices, which have at least a two part housing, where the first 

housing part is adapted to rotate relative to the second housing part.”).)37  The applicants 

thereafter proposed several claim amendments, including adding the limitations “a one 

piece housing forming enclosed exterior lateral sides and a rear side” as well as “the user 

input is located in a hole through the front side of the [one piece] housing.”  (Nokia Br., 

Ex. 27 at NOK885ITC00002299).  In support of those amendments, the applicants noted 

that the Spence reference “show[s] a housing having two parts (346 and 332), not a one 

piece housing as in applicant’s claimed invention” and that the input in Spence was not 

located in a hole through the front side of Spence’s housing.  (Nokia Br., Ex. 27, at 

NOK885ITC00002302 (emphasis in original).) 

Here, the prosecution history does not support HTC’s proposed negative 

limitation for multiple reasons.  As an initial matter, HTC ignores the entire claim 

language and the context in which the disputed term appears.  The issued claims reflect 

                                                 
37 HTC assumes that the Spence reference discloses the Motorola Razr.  (Resp. Br. at 41.)  
But there is no evidence that Spence covers the Razr, HTC provides no evidence 
supporting that allegation, and, thus, at this stage, it remains mere attorney conjecture.  
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the amendments and the applicants’ statements to the Patent Office.  Consistent with 

those statements, the applicants added limitations providing for a “one-piece housing” 

and requiring that the “user input is located in a hole.”  But those statements do not 

require reading any additional limitations, let alone HTC’s proposed negative limitation, 

because they do not “constitute a clear and unmistakable surrender of subject 

matter.”  Ecolab, Inc. v. FMC Corp., 569 F.3d 1335, 1342 (Fed. Cir. 2009); see CCS 

Fitness, Inc. v. Brunswick Corp., 288 F.3d 1359, 1367 (Fed. Cir. 2002) (finding that the 

accused infringer did not show “anything in the specification or prosecution history [to] 

overcome[] the ‘heavy presumption’ that [the claim term] carries its ordinary meaning”). 

In addition, HTC’s proposed negative limitation contradicts the claims 

themselves.  The applicants amended the relevant claims to state that “the user input is 

located in a hole through the front side of the housing.”  (’824 Patent at 6:20-21 

(emphasis added).)  HTC interprets those statements (which were made in support of the 

amended claim language) as unequivocally and unambiguously limiting the scope of the 

amended claims, such that the user input cannot be part of the one-piece housing.  (Resp. 

Br. at 40.)  But those statements simply describe a limitation of the claimed device: that 

the user input is located in a hole formed by the one piece housing; they do not add to or 

further constrict that limitation by requiring that the user input “not [be] part of the 

housing,” or that “portions [of the user input] pass through an opening.”  (Resp. Br. at 

39.)  Thus, HTC’s proposed construction does not credit a clear disclaimer of scope, but 

contradicts the very claim language it is intended to support.  For this additional reason, 
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HTC fails to sustain its burden of showing that a prosecution history disclaimer requires 

the imposition of its proposed negative limitation.38 

Second, HTC’s allegation that its construction is supported by certain disclosed 

embodiments both misstates the specification and confirms that HTC is attempting to 

confine the claims to particular embodiments.  HTC alleges that “the only embodiments 

that the Nokia applicants disclosed in the specification show an input that is not part of 

the housing and that has ‘portions’ that pass through an opening,” and therefore that the 

claims should be limited to those disclosed embodiments.  (Resp. Br. at 41.)  But HTC’s 

assertion lacks merit.  As an initial matter, HTC does not and cannot point to a single part 

of the claims or the specification that requires portions of the input to pass through a hole.  

Furthermore, HTC’s argument contravenes claim construction law because it attempts to 

limit the claim language by importing into the claim a preferred embodiment disclosed in 

the specification.  See Phillips v. AWH Corp., 415 F.3d 1303, 1323 (Fed. Cir. 2005) (en 

banc) ("[A]lthough the specification often describes very specific embodiments of the 

invention, we have repeatedly warned against confining the claims to those 

embodiments".) 39 

                                                 
38 Based on this misinterpretation of applicants’ statement before the patent examiner and 
the limitation that “the user input is located in a hole,” HTC draws the dubious 
conclusion that the claims are narrowed “to those devices where a ‘portion’ passes 
through a hole.” (emphasis added)  (Resp. Br. at 41)  HTC’s conclusion does not make 
sense.  As Nokia pointed out in its opening brief, the words “located” and “pass through” 
are not synonymous and HTC’s substitution of “pass through” for “located in” is neither 
supported by the intrinsic record nor natural linguistically.  (Nokia Br. at 86-87). 
 
39 HTC also argues that its construction is consistent with the plain understanding of 
“hole.”  (Resp. Br. at 42).  But HTC’s equating “hole” with an “opening” is not, in fact, 
consistent with the claim language of the ’824 patent.  The patent requires that the “user 
input is located in a hole.”  Plainly, the user input cannot be located in just an opening – it 
must be located in a hollow place, such as the hole described in the claims.  Accordingly, 
the proper definition of a “hole” is a hollow place in the housing.   
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Third, HTC does not demonstrate that “HTC’s proposed construction is also 

consistent with the understanding of one of skill in the art in 2006.”  (Resp. Br. at 41.)  

HTC’s sole argument in support of that allegation is that “[i]n 2006, touchscreen input for 

mobile devices was well known,” (Resp. Br. at 41-42.)  But there is no requirement that 

an applicant disclose every conceivable embodiment for every limitation in the claim 

language.  See, e.g., SuperGuide Corp. v. DirecTV Enters., Inc., 358 F.3d 870, 880 (Fed. 

Cir. 2004) (internal quotation marks omitted) (quoting SRI Int’l v. Matsushita Elec. Corp. 

of Am., 775 F.2d 1107, 1121 (Fed. Cir. 1985)) (“The law does not require that an 

applicant describe in his specification every conceivable and possible future embodiment 

of his invention.”).40  Even assuming that touchscreens were known to Nokia, that would 

not justify or support HTC’s attempt to read a “pass through” limitation into the claim; 

rather, it would tend to show why the claims should not be so limited.  The inventors 

explain “in alternate embodiments, any suitable user input section could be provided.”  

(’824 Patent, 3:47-48.)  That recognition of alternate, suitable embodiments militates 

against inserting a negative limitation that would exclude such an embodiment from the 

scope of the claims.41  See Spansion, Inc. v. Int’l Trade Comm’n, 629 F.3d 1331, 1347 

                                                                                                                                                 
 
40 Nor does HTC cite any legal authority to support its conclusion that the ’189 patent — 
which is a different patent asserted in this case and directed to a different subject matter  
— is relevant at all to the construction of the terms in the ’824 patent. 
 
41 The ALJ need not consider HTC’s remaining allegations about touchscreens because 
they are not directed toward issues of claim construction.  Rather, they prematurely seek 
rulings on HTC’s apparent non-infringement positions by: (1) substituting HTC’s 
proposed construction (“portions of the input must pass through an opening”), which is 
not supported by the intrinsic record, in place of the actual limitation contained in the 
claim language (“the user input is located in a hole”) and then (2) arguing without 
evidence that a hypothetical embodiment, such as a touchscreen display, allegedly does 
not meet that limitation.  But whether HTC’s products infringe the patents under HTC’s 
own claim construction is an issue that should be decided only after the claims are 
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(Fed. Cir. 2010) (finding impermissible limitation excluding embodiments considered 

conventional where the specification referred generally to such embodiments as 

satisfying claim language).  

At bottom, HTC’s brief confirms that HTC is attempting to alter the meaning of 

this straightforward term by reading in extraneous limitations and exclusions through the 

claim- construction process.  Accordingly, the ALJ should reject HTC’s proposed claim 

construction and find that this term either requires no construction or should be accorded 

the alternative construction proposed by Nokia. 

C.  “adjacent” 

Nokia Proposal HTC Proposal 

No construction necessary 

Alternative: “next to” 

“side by side, not overlapping” 

 

 The next term, “adjacent,” is similarly straightforward and requires no 

construction.  HTC attempts to limit this term by recasting exemplary embodiments from 

the specification as claim limitations, mischaracterizing embodiments in the 

specification, and misstating the prosecution history. 

 First, HTC’s argument that the specification supports its “side-by-side” (Resp. Br. 

at 43) construction contravenes Federal Circuit precedent, which prohibits importing 

                                                                                                                                                 
construed and the parties have produced, analyzed, and had the opportunity to make 
argument about the relevant evidence.  In short, claim construction is not the place for 
HTC to argue whether its products infringe.  See, e.g., Cybor Corp. v. FAS Techs., Inc., 
138 F.3d 1448, 1454 (Fed. Cir. 1998) (citations omitted) (“An infringement analysis 
involves two steps.  First, the court determines the scope and meaning of the patent 
claims asserted, and then the properly construed claims are compared to the allegedly 
infringing device.”) (emphasis added). 
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particular embodiments into the claims.  See, e.g., Phillips v. AWH Corp., 415 F.3d 1303, 

1323 (Fed. Cir. 2005) (en banc) ("[A]lthough the specification often describes very 

specific embodiments of the invention, we have repeatedly warned against confining the 

claims to those embodiments").  Although the specification discloses embodiments where 

the engine and battery are laid out in a “side-by-side” arrangement, HTC identifies no 

language in the claims or the specification that requires that the engine and battery be 

laid out “side-by-side.”  HTC is simply reading this disclosed embodiment into the claim. 

Indeed, as Nokia pointed out in its opening brief, the claim language itself and the 

doctrine of claim differentiation militate against HTC’s proposed construction.  Claim 1 

requires “a battery located adjacent the engine section”, and claim 7, which depends on 

independent claim 1, is directed more specifically to a device where “the battery is 

located alongside the engine section in a substantial side by side arrangement.”  

Therefore, the claim language itself and the doctrine of claim differentiation suggest that 

“a battery located adjacent the engine section” is not limited to a “side by side 

arrangement.”  (Nokia Br. at 90-91; e.g., Curtiss-Wright Flow Control Corp. v. Velan, 

Inc., 438 F.3d 1374, 1380 (Fed. Cir. 2006) (“’[C]laim differentiation’ refers to the 

presumption that an independent claim should not be construed as requiring a limitation 

added by a dependent claim.”).) 

 Second, HTC’s allegation that “every disclosed embodiment in the specification 

of the ’824 patent that is covered by the asserted claims shows a battery which is side by 

side and not overlapping the engine” (Resp. Br. at 44) is demonstrably incorrect.  As an 

initial matter, there is no requirement that a patentee disclose every conceivable 

embodiment for every limitation in the claim language, especially where the claims 

themselves do not suggest that they are limited to any disclosed embodiment.  
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SuperGuide Corp. v. DirecTV Enters., Inc., 358 F.3d 870, 880 (Fed. Cir. 2004) (citation 

omitted) (internal quotation marks omitted) (“The law does not require that an applicant 

describe in his specification every conceivable and possible future embodiment of his 

invention.”).  Thus, contrary to HTC’s assertion, the claim language requiring that “user 

input section [be] located directly opposite the battery without a portion of the engine 

section therebetween” does not preclude embodiments where the engine and battery 

sections do overlap and still meet the claim limitation, consistent with the plain and 

ordinary meaning of the disputed term. 

Moreover, HTC’s assertion that every disclosed embodiment shows a non-

overlapping battery and engine section is demonstrably false and contradicts the 

specification and claims.  For example, figure 13 shows a portion of the engine “138 

located between the battery and the keypad,” thus overlapping with the battery.42  (’824 

patent at 5:39-49)  Figure 7 depicts a similar architecture that falls within the independent 

claims, but with possible overlap between the battery and engine sections.  (ʼ824 patent, 

3:63-67 (describing Fig. 7: “The keypads are located above engine section 30 and the 

battery 32, wherein the user input section 34 is located directly opposite the battery 32 

without a significant portion of the engine section 30 therebetween.”))  And dependent 

claim 7, adding a limitation to independent claim 1, expressly provides for a “substantial 

side by side arrangement.” (’824 Patent at 6:46-48)  HTC’s proposed negative “not 

overlapping” limitation contradicts the patent. 

                                                 
42 HTC also argues that the embodiment in Figure 13 cannot satisfy the claim limitation 
“without a portion of the engine therebetween.  This is not true: the embodiment shown 
in Figure 13, which is only a two-dimensional cross section of the device, allows for 
substantial portions of the battery and input sections to be placed opposite one another 
“without a portion of the engine therebetween.” Contrary to HTC’s assertions, this 
allowance clearly meets the claim limitation. 
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 Third, HTC’s allegation that Nokia surrendered claim scope by arguing that 

Spence did “not teach, disclose, or suggest a circuit board adjacent to an edge of the 

battery, as the battery is placed near the hinge area there is no further space for any circuit 

board”  (Resp. Br. at 45) lacks merit.  HTC asserts that this statement only makes sense if 

“adjacent means ‘side-by-side, not overlapping’” but does not explain how it arrived at 

this conclusion.  In fact, the applicants’ statement that “there is no further space for any 

circuit board” is consistent with Nokia’s “next to” construction, and does not in any way 

warrant the negative limitation HTC proposes.  Finally, while Nokia submits that 

applicants’ statement contains no disclaimer, any arguable disclaimer does not rise to the 

level required to limit the scope of the claim.  See, e.g., Ecolab, Inc. v. FMC Corp., 569 

F.3d 1335, 1342 (Fed. Cir. 2009) (internal quotation marks omitted) (“[W]e will find 

[prosecution disclaimer] only if the allegedly disclaiming statements constitute a clear 

and unmistakable surrender of subject matter.”). 

 Accordingly, Nokia respectfully requests that the ALJ accept its construction of 

plain and ordinary meaning, or if it deems necessary, the alternative proposed 

construction “next to.” 

VIII. U.S. PATENT NO. 7,366,529 

A. “user message” 

Nokia Proposal HTC  Proposal 
“a message capable of being sent to or 
by a user” 
 
 

“a message capable of being sent to or 
by a user that is the length of a SOC, 
SMS, R data, or USSD message” 
 
 

 

A user message is one of the ways taught and claimed by the ’529 patent for 

sending data to and from applications on a mobile device.  Indeed, HTC acknowledges in 
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its opening brief in that “[t]he parties agree that a ‘user message’ is ‘a message capable of 

being sent to or by a user.’” (Resp. Br. at 48 (emphasis added).)  The parties’ only dispute 

concerns HTC’s attempt to append to that otherwise agreed-upon construction the 

extraneous limitation that the user message must be “the length of a SOC, SMS, R data, 

or USSD message,” which improperly seeks to import into the claims an incomplete 

subset of exemplary embodiments disclosed in the specification. (See ’529 patent, 2:27-

47.) 

HTC fails to justify its attempt to rewrite the straightforward term “user message” 

in such an ambiguous and overly narrow manner.  As an initial matter, HTC’s proposed 

additional limitation creates rather than resolves ambiguity: 

 What does it mean for a user message to be “the length of a SOC, 
SMS, R data, or USSD message?” 
 

 Must the user message be exactly that length? 
 

 May the user message be a little longer, and if so how much longer? 
 

 What if the user message is shorter than that length? 
 

 What if the user message is variable in length? 
 

 What if the user message is the length of other exemplary messages 
discussed in the ’529 patent but not referenced in HTC’s proposed 
construction? 
 

In short, HTC’s proposed additional limitation does not resolve but rather injects 

ambiguity into the meaning of this otherwise straightforward term. 

In any event, HTC does not and cannot justify its proposed limitation in view of 

the law of claim construction.  It is well established that claim construction cannot be 

used to import embodiments from the specification into the claims.  See, e.g., Phillips v. 

AWH Corp., 415 F.3d 1303, 1323 (Fed. Cir. 2005) (en banc) ("[A]lthough the 
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specification often describes very specific embodiments of the invention, we have 

repeatedly warned against confining the claims to those embodiments"); see also Kara 

Tech. Inc. v. Stamps.com Inc., 582 F.3d 1341, 1348 (Fed. Cir. 2009) (“The patentee is 

entitled to the full scope of his claims, and we will not limit him to his preferred 

embodiment or import a limitation from the specification into the claims.”).  Here, HTC 

attempts to do just that.  As the ’529 patent demonstrates, Service Operator Code (SOC) 

messages, Short Message Service message (SMS) messages, R data field messages, and 

Unstructured Supplemental Service Data (USSD) messages are merely examples of user 

messages.  (E.g., ’529 patent, 2:64-66 (“The intention is that any user messages can be 

used, but . . . short messages will be referred to as an example.”) (emphasis added).)  

HTC identifies no language from the claims, specification, or prosecution history that 

requires user messages to be limited to “the length of a SOC, SMS, R data, or USSD 

message.”  Therefore, the rules of claim construction themselves require rejecting HTC’s 

proposed construction. 

In addition, HTC does not and cannot show that its proposed construction 

comports with the intrinsic record.  For instance, the examples of user messages that HTC 

reads into its proposed construction are discussed in the specification to explain that the 

user message does not reserve the voice call channel — not to identify a specific length 

of the user message. (See ’529 patent, 2:27-47.)  And the ’529 patent explicitly is not 

limited to SOC, SMS, R data, and USSD messages; the specification also discloses other 

examples of user messages that HTC does not account for in its proposed construction, 

such as General Packet Radio Service (GPRS) messages and other packet radio 

transmissions.  (See ’529 patent, 2:40-63.)  In short, HTC’s construction not only reads in 

particular embodiments without basis, but also reads out other expressly disclosed 
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embodiments.  See, e.g., Oatey Co. v. IPS Corp., 514 F.3d 1271, 1276-77 (Fed. Cir. 

2008) (noting that “[w]e normally do not interpret claim terms in a way that excludes 

[disclosed] embodiments” and that claims are interpreted to exclude disclosed 

embodiments only where they have been clearly disclaimed).43 

Further, HTC’s allegation that Nokia’s proposed construction “ignores the 

requirement in the specification that ‘user messages contain a limited amount of 

information and are, therefore, quick to transmit’” (Resp. Br. at 48 (emphasis added)) 

illustrates the problem with HTC’s approach.  It is the claim language — not the 

specification — that governs the scope of the claims.  See, e.g., Phillips v. AWH Corp., 

415 F.3d 1303, 1312 (Fed. Cir. 2005) (en banc) (citing Innova/Pure Water, Inc. v. Safari 

Water Filtration Sys., Inc., 381 F.3d 1111, 1115-16 (Fed. Cir. 2004) (“It is a ‘bedrock 

principle’ of patent law that ‘the claims of a patent define the invention to which the 

patentee is entitled the right to exclude.’”)); see also Arlington Indus., Inc. v. Bridgeport 

Fittings, Inc., 632 F.3d 1246, 1253 (Fed. Cir. 2011).  The claim language itself does not 

limit the user message to any exemplary disclosed embodiment.  In addition, consistent 

with the claim language and contrary to HTC’s reading, the specification expressly 

discloses that “[t]he intention is that any user messages can be used” and that “short 

                                                 
43 Indeed, none of the excerpts of the specification cited by HTC for its construction 
discuss limiting the length of the user message to particular exemplary embodiments.  For 
example, HTC cites to the specification’s discussion of a prior art system —an electronic-
greeting-card communication system — but this reference offers no support for HTC’s 
limitation.  (Resp. Br. at 50.)  The specification’s discussion of the electronic-greeting-
card communication system concerns the disadvantages of prior art systems, such as 
requiring engagement of the telephone line during data transmission and the system being 
quite slow due to the large amount of information in the transmission. (’529 patent, 1:54-
61.) The specification’s explanation of why the exemplary embodiments are preferable to 
the prior art does not support HTC’s conclusion that the user message must be limited to 
those particular embodiments. (See Resp. Br. at 50.) 
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messages will be referred to as an example.”  (’529 patent, 2:64-66 (emphasis added).)  

In alleging a narrower “requirement in the specification” (Resp. Br. at 48) — including 

restricting the claims to an incomplete subset of examples of user messages — HTC 

effectively admits that it is importing limitations into the claims based on the 

specification.  See, e.g., Phillips, 415 F.3d at 1323 (“[A]lthough the specification often 

describes very specific embodiments of the invention, we have repeatedly warned against 

confining the claims to those embodiments.”); see also Medegen MMS, Inc. v. ICU Med., 

Inc., 317 F. App’x 982, 986-87 (Fed. Cir. 2008) (rejecting the argument that the 

construction should reflect a “single, preferred embodiment,” finding this argument 

“specifically rejected” by Phillips). 

Finally, HTC’s citation to extrinsic evidence from Inv. No. 337-UTC-847 (“the 

847 Investigation”) is unavailing.  (See Resp. Br. at 49)  Nothing that took place in the 

847 Investigation requires limiting the length of user messages to the exemplary 

embodiments disclosed in the specification, let alone only an incomplete subset of those 

embodiments.  As stated by Nokia in the 847 Investigation, a person of ordinary skill in 

the art would understand the parameters associated with the “user message” in applying 

that claim term in the context of the overall claim (See, e.g., Resp. Br. Ex. 24 at 686:2-11) 

— a concept with which HTC itself agrees.  (See e.g., Resp. Br. at 51 (“Although HTC’s 

construction does not provide any specific limits on the size of user messages by 

characters or bytes, the range of those limits would have been clear to a person of 

ordinary skill in the art at the time in view of the published standards disclosed in the 

specification for each of the message forms, such as GSM and IS-136.”).)  HTC identifies 

no inconsistency in Nokia’s construction of “user message,” let alone an inconsistency 
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that would warrant HTC’s effort to materially rewrite the otherwise agreed-upon meaning 

of that term: “a message capable of being sent to or by a user.” 

At bottom, HTC’s arbitrary limit on the length of the user message — based on 

reading in only a subset of exemplary embodiments disclosed in the specification — is 

improper.  Accordingly, HTC’s attempt to add the extraneous limitation that the user 

message must be “the length of a SOC, SMS, R data, or USSD message” should be 

rejected and Nokia’s construction should be adopted. 

 
IX. CONCLUSION 

For the foregoing reasons Nokia respectfully requests that the ALJ adopt Nokia’s 

proposed constructions and reject HTC and Google’s proposed constructions. 
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Method for using services offered by a telecommunication network, a tele-

communicatioi';~~~~ t•Otf ~t}Nvumo N 

5 The invention relates in general to the use of services offered to users of a tele­

communication network using the services via individual terminals and particularly 
to a method for easily bringing the continuously changing and developing services 
of an intelligent telecommunication network within the reach of private users. The 
invention also relates to a telecommunication system wherein changing services are 

10 offered to users, and a terminal for such a system. 

Intelligent network (IN) is a known concept in telecommunication technology and it 
generally refers to a telecommunication network control method wherein the 

services offered by a telephone network have been made more versatile than in the 

15 ordinary public switched telephone network (PSTN). Basic services of a modem 
intelligent network include call transfers and alternative billing, for example. It is 
also possible to include in a PSTN switching centre a service that supports user 

mobility. It is typical of intelligent networks that the switching centres include some 
kind of programming facility with which the network operators or somebody 

20 authorized by them can alter the operation and services of the network without 
changing a significant part of the system software of the switching centre. It is 

presumable that in the future the amount and range of telecommunication services 
offered will be considerably higher and wider, thereby making those services an 

important factor in the competition between network operators. 
25 

Services provided by intelligent networks can be divided into free services and 

services liable to charges. Free services are accessible to all subscribers of the 
network and instructions for their use are published in announcement and inform­
ation material, such as telephone directories and customer newsletters. Use of 

30 services liable to charges normally requires that some kind of an agreement be 
signed by the user and the service provider. The service provider is not necessarily 

the same as the company maintaining the network but the service provider has got a 
programming connection to the switching centre(s) of the intelligent network. When 

the agreement has been signed, the service provider programs the switching centre to 
35 accept the service in question for that particular subscriber ID code. 

In modem intelligent networks, the free and non-free services are usually activated 

and controlled by the user issuing commands from his terminal (phone) which are 
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directed via the network to a command interpreter in the switching centre and there­
from to the unit controlling the operation of the switching centre. The switching 

centre responds by enabling or disabling a certain se1vice (having checked that the 

user is authorized to use the service in question, if the service is liable to charges) or 
5 by performing some other function required by the user. As the interfaces of most of 

the phones in PSTN networks comprise only a handset and a dial pad, the commands 
issued by users are usually series of digits with occasional special characters, like # 
and *. Presses of buttons are transformed into dual-tone multifrequency (DTMF) 
signals in the network. Certain networks, such as the integrated services digital 

10 network (ISDN), have, in addition to the specific digit and character sequences, 
special signalling practices that can be used for transferring commands from the 

users to the switching centre of the intelligent network. 

As the number of services increases and the supply becomes more versatile, it is 

15 presumable that the currently used commands consisting of character sequences will 
become impractically long. Even today, users have to memorize several rather long 
command sequences in conjunction with certain services. Such services include 

voice mail and the use of bank services by phone, wherein users have several 
options the commands for which they have to learn by heart or look them up in the 

20 operating instructions of the service every time they use the service in question. 

One solution to the problem caused by the diversity of services and commands was 
to include in the phone special function keys so that standard functions associated 
with those keys could replace some of the digit sequence commands. There is, 

',f 25 however, the problem that the services offered may change and develop very rapidly 
as both the network operators and the service providers compete for market shares 

and develop their operations. Solutions based on the technical implementation of the 

telephone quickly become outdated and it is probable that the users are not willing to 
acquire a new terminal very often. 

30 SUMJV\f\RY Of lt-\E :INVENTION 
An object of this invention is to provide a method for efficiently bringing the 

continuously changing and developing services of an intelligent telecommunication 

network within the reach of private users. Another object of the invention is to 

provide a method for making the use of changing services independent of the 
35 technical implementation of the terminal when the terminal meets certain minimum 

requirements. A further object of the invention is that the method according to the 

invention is easy to use and does not require unreasonable learning or memorizing 
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efforts of the user. Yet another object of the invention is to provide a method with 
which the billing of services liable to charges is easy to implement. 

The objects of the invention are achieved with a programmable telephone user 
5 interface which is updated by conveying the information required for the 

programming of the terminal fro9;1-_ the service provider to the user. 

The method according to the invention for using services offered by a tele.:. 

communication network which includes at least one switching apparatus and user 
1 0 terminals communicating with it, wherein said switching apparatus can be arranged 

to offer services via said telecommunication network and said user terminals include 
output means for displaying information about said services to the user and input 
means for making selections concerning said services, is characterized in that 
- a certain service is created and said switching apparatus is made to operate 

15 according to said service, 
- a set of instructions is drawn up which, when loaded in a terminal, controls said 

terminal in a manner such that said service can be used via the terminal, displaying 

on the output means of the terminal information about the service in question and 
using the input means to make selections concerning the service in question, and 

20 - said set of instructions is conveyed to the user to be loaded in the terminal. 

The invention also relates to a telecommunication system to implement the method 
described above. The telecommunication system according to the invention is 
characterized in that it comprises means for conveying sets of instructions 

25 concerning new services to the user to be loaded in a user terminal. 

The invention also relates to a terminal for the telecommunication system described 

above. The terminal according to the invention is characterized in that it comprises 
means for loading sets of instructions concerning new services, means for displaying 

30 to the user information about said new services in a manner specified by the sets of 

instructions and means for making user selections concerning said new services in a 

manner specified by said sets of instructions. 

The invention is based on the idea that the concept of the intelligent network can be 
35 extended towards the user and the terminal. Embedded software controlling the 

operation of the terminal includes an extension interface whereby the user or the 

service provider can add features to the operation of the terminal, advantageously a 

telephone, which both indicate to the user the services offered and the actions 
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required to use them and see to that the commands corresponding to the user's 
selections are sent to a switching centre of the network. The extension can be called 

a programmable user interface and in the preferred embodiment it comprises menu­

driven functions so that the user can browse through the range of options on the 

5 display of the phone and advantageously advance with one-button commands 

through various selections to the desired goal. Services and commands are added by 

sending an extension program or code from the service provider to the user to be 

loaded in the phone where it produces new menus and/or options and handles the 

corresponding command traffic between the phone and the switching centre of the 

10 network. The extension program can be delivered to the user on a separate storage 

medium, such as an intelligent card, or it can be transferred as a data message over 

the telecommunication network. 

In the arrangement according to the invention a terminal, advantageously a tele-

15 phone, serves as a platform which only has to include certain minimum functions 

related to updating menus and options and to displaying those menus and options to 

the user and to interpreting user selections as well as to handling the transmission 

and reception of the command traffic corresponding to those user selections between 

the phone and the switching centre of the intelligent network. These functions will 

20 be described in more detail later. For phones from different manufacturers to be be 

compatible as regards the services of a certain network the characteristics of the 

phones have to be standardized at least to some level. 

Extension and update infonnation, which is programmed into the phone for a new 

25 service, has to be expressed in the form of a computer program or corresponding 

instructions which can be loaded in the storage media used by the processor 

controlling the operation of the phone. The programming language or the like, in 

which the extension and update programs are implemented, is advantageously a set 

of sentences with a standardized syntax so that in principle anyone can draw up an 

30 extension program for a pa1ticular service, hire network capacity from a network 

operator and offer his services to users. 

The invention is described in greater detail with reference to the preferred embodi­

ments, presented for the sake of illustration, and to the accompanying drawings, 

wherein 
'BRrt:f DtS©fTION Of TT( URAWlJJG 

shows a simple telecommunication network in which the method 

according to the invention can be applied, 

I! 
! 
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shows in a schematic way a mobile phone that can be used in the manner 
according to the method according to the invention, and 

shows in a schematic way the parts of the mobile phone shown in Fig. 2 
on the operation of which the invention has effect. 

fi Like elements J)EffiLill' DES©frll~ike otmr 5;\~Nrro N 

ITT 

~ 

Fig. 1 shows in a schematic manner part of a cellular radio telephone network 
10 capable of intelligent network operation, wherein the method according to the 

invention can be applied. The central unit in the network is a mobile switching 
centre 1 (MSC) which includes all the data processing, switching and data base 
properties that are needed for network control and maintenance. Under the mobile 
switching centre there are several base station subsystems 2 (BSS), of which only 

15 one is shown, for reasons of simplicity. The subsystems 2 include base station 

controllers and base stations (not shown), the latter providing a radio interface for 
mobile stations 3 (MS) operating in the network. In the network shown, the mobile 

switching centre 1 has a wire link to a separate intelligent network service control 

point 4 (IN SCP) which may be located e.g. in the premises of the telecommuni-
20 cations company 5 providing the services, which can be very far away from the 

mobile switching centre 1. 

In the embodiment illustrated by Fig. 1, network services can be used with an intelli­
gent card 6, which is given to a user by a company selling telecommunication 

25 services to be connected to a mobile station 3. One such intelligent card is the sub­

scriber identity module (SIM) in the known GSM mobile phone system, which is 

given to a user when he becomes a subscriber to a network operator. According to 
the prior art, the SIM card can be used as permanent memory to store data needed 
for identifying the subscriber and possibly a lot of other data, such as user-program-

30 mable short-dial numbers and telephone directory notes, short text messages 

received by the phone, network selections by the user or data related to billing. 

According to an embodiment of the invention, the intelligent card 6 is also used for 

programming and updating the user interface of the mobile station 3. However, the 

invention as such does not require an intelligent card of the phone or other terminal 

35 equipment, if the equipment otherwise has the storage capacity needed. 

. , 
\ ./ . 

Fig. 2 shows schematically a mobile phone 3 which is here used as terminal equip­

ment. It is obvious to one skilled in the art that the application of the invention is not 
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limited to mobile phones but the method according to the invention can be applied to 

all kinds of terminal equipment in a telecommunication network that are used for 

conveying intelligent network services. The mobile phone in Fig. 2 particularly 

comprises a display 7 and keypad 8. Within the keypad there are function keys 8a 

5 which are located near the display 7. It is intended that the function keys 8a can be 

used for various purposes in various situations, wherein texts or symbols are dis­
played on the display 7 beside the function keys to remind the user of the functions 
of the function keys in that particular situation. The display 7 may also be a touch­

sensitive display known to_ a person skilled in the art, in which case the keypad 8 is 

10 not necessarily required but the user can give the commands to the mobile phone by 

touching the screen at the appropriate locations. Then certain locations of the touch 

screen, displaying texts or symbols corresponding to the functions, correspond to the 

function keys 8a. As speech recognition technology improves, it is also possible to 

achieve a situation wherein the user gives all input to the mobile phone as voice 

15 commands instead of key presses. 

Fig. 3 shows schematically the parts of the mobile phone 3 that in the preferred 

embodiment participate in implementing the method according to the invention. 
Operation of the telephone 3 is controlled by a central processing unit 9 which 

20 comprises a microprocessor and has storage means 10 at its disposal. The central 
processing unit 9 is connected to an intelligent card reader 11 which can com­

municate bidirectionally with an intelligent card 6 connected to it. The central 

processing unit receives input from the keypad 8 and produces output on the display 

7. In addition, the mobile phone includes a telephone part 12 for data transmission 

25 and for processing transmitted speech and data, used by the mobile phone to 

communicate between the nearest base station (not shown). The implementation in 

the drawing is shown as an example. 

The use of the method according to the invention is described referring to the 

30 implementations shown in the drawings. Let a telecommunication company 5 

develop a new service with the intention that a user can browse on his mobile phone 

3 the films that are showing at the movie theatres that week and reserve tickets for a 

show. To implement the service, the names and phone numbers of all movie theatres 

in that area together with the films showing that week are programmed in the storage 

35 means (not separately shown) of the mobile switching centre l. This kind of 

programming as such is known to one skilled in the art and is not included in the 

scope of the present invention. A user who wishes to gain access to the service 

brings his intelligent card 6 to be programmed at the company 5, where data that are 
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required to control the mobile phone in the manner described below will be loaded 

in the intelligent card. When the user inserts the intelligent card back in the mobile 
phone 3, the new services are available to him. 

5 The mobile phone 3 includes a function wherein a list of all available intelligent 
network services is shown on the display 7 when the user presses a certain key. In 
the illustrative embodiment of Fig. 3 this means that the central processing unit 9 
receives the keystroke as input and responds by reading from the intelligent card 6, 
by means of the reader 11, the character sequences representing the services and 

10 sends them to the display 7. The user browses through the list by means of arrow 

keys (not separately shown) included in the mobile phone's keypad 8 and in this case 
selects the option "Cinema" from the list. As a response to the keystroke indicating 
the selection the central processing unit 9 sends via the telephone part 12 to a base 
station and further to a switching centre a request for the films showing that w~ek. 

15 The switching centre provides the requested information via the base station and the 
mobile phone receives it through the telephone part 12 and saves it in the storage 

means 10. 

The display shows beside the function keys 8a certain options characteristic to this 
20 application, such as "Theatres", "Films", "End". When the user presses the function 

key corresponding to the text or symbol "Films", the display 7 shows an alphabetical 
listing of the films showing that week. Similarly, option "Theatres" would display an 
alphabetical listing of the movie theatres in that area. The user can browse through 

the lists using the phone's arrow keys. When he selects a film, for instance, the 
25 display will show the theatre in which that film is on and a list of the playing times. 

Using the arrow keys the user can select a playing time he wants. Then the markings 

beside the function keys may change so that a certain key corresponds to text 
"Reserve" and another certain key corresponds to text "Call". If the user presses 

numeric key 2 on the keypad followed by the "Reserve" function key, the central 

30 processing unit 9 sends via the telephone part 12 an automatic message to the 

telephone number of that particular movie theatre, making a reservation by the name 

corresponding to the intelligent card of the user in question for two tickets for the 

show selected. Instead of the automatic reservation the user could select "Call" to 

make an ordinary voice call to the theatre in question. In the case described above, 
35 the procedure ends simply by pressing the "End" function key. 

Use of the service described above requires certain functions of the mobile phone 3, 

such as reading of character sequence data from the intelligent card 6, reading of 
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input from the keypad 8 in the form of keystrokes and sending of output to the dis­

play 7 in the form of character sequences. Furthermore, automatic bidirectional 
signalling is required between the central processing unit 9 of the mobile phone and 

the mobile phone network. Signalling can take place on the speech or data channel. 
5 All aforementioned functions are known from the prior art and they are 

advantageously implemented by programming the commands corresponding to their 
execution in the form of a computer program in the storage means 10 of the mobile 

phone's central processing unit. 

1 0 Instructions and programming data concerning the use of a new service need not 
necessarily be delivered from the service provider to the user in such a way that the 

intelligent card 6 is separately brought in to be programmed. The information can 
also be conveyed via the same telecommunication network in which the other data 

are transferred. The GSM system includes a specification for a so-called short 
15 message function which can be used for sending data messages. The received data 

can be stored on the SIM card or in the storage means in the mobile phone. In ISDN 
networks, the arrangement applicable for transferring data according to the invention 

is known as D-channel data transmission. In the arrangement involving the 
programming of the intelligent card the user can pay the service provider in cash 

20 when the intelligent card is updated. If the data are transferred via the telecommun­

ication network, the billing can be carried out using the same system that is used for 

the user's telephone bills. 

There may be several intelligent cards that can control the operation of the phone. 

25 Let us assume that the debit card as it is known today will be developed into an 
intelligent debit card and the social security card as it is known today will be 

developed into an intelligent social security card. Then the user can have different, 

specialized application programs and user interfaces in the different cards. When the 
user inserts said intelligent debit card in his phone or other terminal equipment, the 

30 user interface of the phone is adapted to especially providing bank services, such as 

information on currency exchange rates, user's bank accounts and pay services. By 
inserting the intelligent social security card in the phone the user activates a reserv­

ation service whereby he can make an appointment in the nearest health centre the 

phone number of which is stored in the intelligent card. As the user's personal data 
35 are also stored in the card, the user need not type or dictate his name and social 

security code but they are automatically conveyed to the recipient in the form of a 

short message, for example. 
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The loading and activation of a certain user interface or other application program 

can be functionally separated from each other in the terminal equipment. For 
marketing or service reasons, a service provider may send the loading data to all 

active terminals in which they are stored in temporary memory. Then the service 

5 provider may send to the users a short message, for example, indicating which new 

service is loaded. If the user accepts the new service, the temporary loading is 
changed permanent and the service is activated; otherwise it is removed from the 

memory. The terminal may also automatically decide on the loading and/or 

activation e.g. on the basis of auxiliaries connected to it. An example of separate 

10 loading and activation is a situation wherein the user receives a short message 

"Wanna bet?" from a local bookmaker. After a positive response the user 

immediately receives on the display of his phone a betting form loaded previously in 

the memory which he then fills out and sends to the bookmaker as a short message, 

for example. Certain user interface loadings and activations, such as gallup polls, 

15 may also be disposable and they would be automatically removed from the phone's 

memory after being used once. 

Above it was mentioned that it is advantageous to standardize or otherwise harmon­

ize the programming language or other method used for adding new features in the 

20 phone's programmable user interface according to the invention. Standardization 

brings wide compatibility and even competition between network operators and 

other service providers. A standardized script language advantageously comprises 

commands such as the ones below (commands are typed in upper-case letters): 

25 DEFINE APPLICATION = "Cinema" 

- defines the name of an application shown in the list brought to the display, 

DEFINE KEY xx= "(any series of DTMF signals)" 

- automatically assigns to a certain key (here xx) a senes of tone frequency 

30 commands which will be sent when that key is pressed, 

DISPLAY STRING= "Sold out" 

- shows on the display a certain character string in a response to a certain situation, 

35 DISPLAY SOFTKEY a= "Films" 

10 

- assigns to a certain function key (here, key a) a certain text or symbol shown on the 

display beside the function key in question, 
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IF KEY xx PUSHED SEND STORED STRING= "Cancel rese1vation" 
- in a response to a ce1tain keystroke the mobile phone automatically sends a certain 
text message. 

5 The commands above are presented for illustrative purposes only and are not 

intended to restrict the invention. In order for the translation of the program from the 
script language not to strain the data processing capacity of the mobile phone the 
program can be translated to a machine-readable form before loading it in the 
intelligent card. This, however, requires that the machine language program format 

10 required by the user's terminal equipment be known. 

According to the invention, intelligent network services can be easily and flexibly 
made available to all users and the users or service providers need not learn new or 

hard-to-remember function sequences. The invention sets only minor requirements 
15 on the system hardware, so it does not require significant hardware changes. The 

billing related to the services can be handled in a simple and straightforward 

manner. 
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A method for using services offered by a telecommunication netw L . 
ising at least one switching apparatus (1) and user terminals (3) 

m • ting with it, wherein said switching apparatus ( 1) can be arrange to offer 

services via said telecommunication network and said user terminals 3) include 
output means (7) for displaying information about said services to th user and input 
means (8, 8a) for making selections concerning said services, ch acterized in that 
- a certain service is created and said switching apparatus ) is made to operate 

10 according to said service, 

- a set of instructions is drawn up which, when loade a terminal (3), controls said 
terminal in a manner such that said service can b used via the terminal, displaying 

on the output means (7) of the terminal inform on about the service in question and 
using the input means (8, 8a) to make selec ·ons concerning the service in question, 

15 and 
- said set of instructions is conveyed t e user to be loaded in the terminal. 

2. The method of claim 1, aracterized in that said set of instructions is 
delivered to the user by stor· it in a separate storage means ( 6) and delivering said 

20 storage means to the user be loaded in a terminal (3). 

3. claim 2, characterized in that said storage means (6) is an 

intelligent card. 

25 4. ethod of claim 1, characterized in that said set of instiuctions is 

to the user by means of data transmission via said telecommunication 

35 

The method of an one of the preceding claims, characterized in that said 

terminal includes pushbu ns (8, 8a) and said set of instructions includes at least 

instructions 
- on the indication of the pus uttons (8a) that have a special meaning in relation to 

the service in question, and 

- on how the terminal is to respon when said indicated pushbuttons are pressed. 

6. eceding claims, characterized in that said set 
of instructions is delivered to the user be automatically loaded in a terminal. 
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Abstract 

The invention relates to the use of intelligent network services from a terminal (3) of 
a telecommunication network and particularly to the introduction of new services 
and a programmable user interface of a terminal. A service provider (5) programs 
service functions in a switching centre ( 1) of a telecommunication network and 
delivers to a user a program which is loaded in the user's terminal (3). According to 
the loaded program the tenninal, advantageously a telephone apparatus equipped 
with a display (7), shows to the user the available services and the corresponding 

commands assigned to the function keys (8a) of the terminal. The user gives the 
required commands which advantageously are one-push-of-a-button long and the 
meanings of which at each particular situation are shown on the terminal's display. 
Advantageously the program is delivered to the user by loading it in an intelligent 
card ( 6) controlling the operation of the terminal. 

Fig. I 
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DETAILED ACTION 

Claim Rejections-35 U.S.C. § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless --

( e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (I), (2), and (4) of section 371 © of this title before the invention 
thereof by the applicant for patent. 

2. Claims 1 and 4 are rejected under 35 U.S.C. 102(e) as being anticipated by Orlen et al, 

U.S. Patent# 5,579,535. 

Regarding claim 1, Orlen et al discloses a telecommunication network (system 10 of 

figure 1) comprising at least one switching apparatus (network control center 32 in figure 1 

and 300 of figure 4) and user terminals (radiotelephones 20, 22 and 24 of figure 1 and 600 of 

figure 7) communicating with it, wherein said switching apparatus (network control center 32 in 

figure 1) can be arranged to offer services via said telecommunication network and said user 

terminals (radiotelephones 20, 22 and 24 of figure 1 and 600 of figure 7) include output means 

(display 630 of figure 7) for displaying information about said services to the user and input 

means (keyboard 602 and cursor keys 632, 634, 636 and 638 of figure 7) for making selections 

concerning said services (column l line 49 to column 2 line 7). Orlen et al further discloses a 

telecommunication network (system 10 of figure 1) which is characterized in that; a certain 
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service is created and said switching apparatus (network control center 32 in figure 1 and 300 of 

figure 4) is made to operate according to said service (column 7 line 50 to column 8 line 25); a set 

of instructions is drawn up which, when loaded in a terminal (radiotelephones 20, 22 and 24 of 

figure 1 and 600 of figure 7), controls said terminal in a manner such that said service can be used 

via the terminal, displaying on the output means ( display 630 of figure 7) of the terminal 

information about the service in question and using the input means (keyboard 602 and cursor 

keys 632, 634, 636 and 638 of figure 7) to make selections concerning the service in question 

( column 8 line 54 to column 9 line 46); and said set of instructions is conveyed to the user to be 

loaded in the terminal (column 8 line 54 to column 9 line 46). 

Regarding claim 4, Orlen et al discloses that all of the limitations as set forth in claim 1. 

Orlen et al further discloses that the said set of instructions is delivered to the user by means of 

data transmission via said telecommunication network (column 1 lines 49-60). 

Claim Rejections - 3 5 U.S. C. § 103 

3. The following is a quotation of35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 2, 5, 6 and 7-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Orlen et al, U.S. Patent# 5,579,535 in view of Johansson et al, U.S. Patent# 5,418,837. 
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Regarding claim 2, Orlen et al discloses all of the limitations as set forth in claim 1. 

However, Orlen et al does not disclose that the said set of instructions is delivered to the user by 

storing it in a separate storage means ( 6) and delivering said storage means to the user to be 

loaded in a terminal (3). Johansson et al discloses a card (22 of figure IA) to deliver, to a user's 

mobile terminal, program information to be loaded ( column column 2 lines 17-41 ). Therefore it 

would have been obvious to a person of ordinary skill in the art at the time the invention was 

made to combine the telecommunication system of Orlen et al with the card of Johansson et al. 

Many mobile phones now contain a general purpose microprocessor and as such can run a verity 

of programs. Having a removable card containing program data allows different programs to be 

implemented on a mobile phone depending on what program is contained on the card used. The 

card format allows the data to be easily loaded onto the user's phone. 

Regarding claim 5, Orlen et al discloses all of the limitations as set forth in claim 1. Orlen 

et al further discloses a radiotelephone (600 of figure 7) which includes pushbuttons 

(keyboard 602 and cursor keys 632, 634, 636 and 638 of figure 7). Cursor keys 632, 634, 636 

and 63 8 of figure 7 have a special fixed meaning in relation to the service in question. It is well 

known in the art that softkeys can also be utilized in such a device. Softkeys' functions are 

usually defined by an image on a display and therefore there functions are program specific. Orlen 

et al further discloses that the cursor keys are associated with specific functions within the devices 

program (column 9 lines 3-47 and figure 7). However, Orlen does not disclose that the set of 

instructions includes the instructions to relate the keys to specific program functions. Nonetheless 
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it would have been inherent if not obvious that in the software the keys of Orlen et al must be 

associated with specific program functions. Therefore it would have been obvious to a person of 

ordinary skill in the art at the time the invention was made that the software in the radiotelephone 

would associate the keys with specific program functions. Orlen arrow keys, when pressed, cause 

a cursor on the display to move. This relationship must be set up in the program which is running 

the service on the radiotelephone. Otherwise the user will not be able to actively utilize the 

service. 

Regarding claim 6, Orlen et al discloses that all of the limitations as set forth in claim 1. 

Orlen et al further discloses that the set of instructions is received, and hence delivered to, and 

then stores the instructions ( column 10 lines 60-67). However, Orlen does not specifically 

disclose that the instructions are automatically loaded in a terminal. Nevertheless, it would have 

been obvious if not inherent that the instructions would be automatically loaded into the terminal. 

Therefore it would have been obvious to a person of ordinary skill in the art at the time the 

invention was made that the instructions would be automatically loaded into the terminal. Having 

the instruction automatically load into the terminal would ease the use the device for the user. 

Regarding claim 7, Orlen et al discloses a telecommunication system (10 of figure 1) for 

offering intelligent network services to users which comprises at least one switching apparatus 

(network control center 3 2 in figure 1 and 300 of figure 4) and user terminals 

(radiotelephones 20, 22 and 24 of figure 1 and 600 of figure 7) communicating with it, said 

switching apparatus (network control center 32 in figure 1 and 300 of figure 4) comprising a 

7 
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programming interface (remote entry data port 302 of figure 4) for the programming of new 

services and said terminals radiotelephones 20, 22 and 24 of figure 1 and 600 of figure 7) 

comprising output means (display 630 of figure 7) for displaying information about said services 

to the users and input means (keyboard 602 and cursor keys 632, 634, 636 and 638 of figure 7) 

for making selections concerning said services. Additionally, Orlen et al discloses that transceiver 

stations (12, 14, 16 and 18 of figure 1) are used for delivering to the users sets of instructions to 

be loaded in a terminal. However, Orlen et al does not disclose that the telecommunication 

system is characterized in that it comprises means ( 6) for delivering to the users sets of 

instructions concerning new services to be loaded in a terminal (3). Johansson et al discloses a 

card (22 of figure lA) used to load sets of instructions to a mobile phone. Therefore it would 

have been obvious to a person of ordinary skill in the art at the time the invention was made to 

combine the telecommunication system of Orlen et al with the card of Johansson et al. Many 

mobile phones now contain a general purpose microprocessor and as such can run a verity of 

programs. Having a removable card containing program data allows different programs to be 

implemented on a mobile phone depending on what program is contained on the card used. 

Regarding claim 8, Orlen et al discloses a terminal (radiotelephones 20, 22 and 24 of 

figure 1 and 600 of figure 7) for a telecommunication system (10 of figure 1) which comprises 

output means (display 630 of figure 7) for displaying to a user information about services offered 

by said telecommunication system and input means (keyboard 602 and cursor keys 632, 634, 636 

and 638 of figure 7) for making selections concerning said services, characterized in that it 
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comprises means (654,660,652 and 650 of figure 8) for loading sets of instructions concerning 

new services, means (668, 664, 654 and 660 of figure 8) for displaying information about said 

new services to the user in a manner determined by said sets of instructions, and means (666, 

670, 660 and 654 of figure 8) for making user selections concerning said new services in a manner 

determined by said sets of instructions. However Orlen et al does not disclose that the means for 

loading sets of instructions concerning new services includes element 11 ( card reader). Johansson 

et al discloses a card reader (20 of figure lA) used to load sets of instructions to a mobile phone. 

Therefore it would have been obvious to a person of ordinary skill in the art at the time the 

invention was made to combine the telecommunication system of Orlen et al with the card reader 

of Johansson et al. Many mobile phones now contain a general purpose microprocessor and as 

such can run a verity of programs. Having a removable card containing program data allows 

different programs to be implemented on a mobile phone depending on what program is contained 

on the card used. 

Regarding claim 9, Orlen et al in view of Johansson et al discloses all of the limitations as 

set forth in claim 8. Johansson et al further discloses that mobile terminal comprises a reader (20 

of figure lA) for loading said sets of instructions from a card (22 of figure lA). 

Regarding claim 10, Orlen et al in view of Johansson et al discloses all of the limitations as 

set forth in claim 8. Orlen et al further discloses that terminal (radiotelephones 20, 22 and 24 of 

figure 1 and 600 of figure 7) is a telephone apparatus (column 2 lines 44-54). 
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Regarding claim 11, Orlen et al in view of Johansson et al discloses all of the limitations as 

set forth in claim 10. Orlen et al further discloses that terminal (radiotelephones 20, 22 and 24 of 

figure 1 and 600 of figure 7) is a mobile phone in a cellular radio network (system 10 of figure 1) 

(column 2 lines 44-54). 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Orlen et al, U.S. 

Patent# 5,579,535 in view of Kurgan, U.S. Patent# 5,615,260. 

Regarding claim 3, Orlen et al discloses all of the limitations as set forth in claim 1. 

However, Orlen et al does not disclose that said storage means (6) is an intelligent card. Kurgan 

teaches of a smart card insertable into a phone that contains memory ( column 1 lines 22-40). 

Therefore it would have been obvious to a person of ordinary skill in the art at the time the 

invention was made to combine the telecommunication system of Orlen et al with the card of 

Kurgan. The card format allows the data to be easily loaded onto the user's phone. Such data 

could be intelligently used to provide services to the specific user. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. Novis et al, U.S. Patent# 5,867,795. 

7. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to examiner Raymond Persino whose telephone number is (703) 308-7528. 
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The examiner can normally be reached on Monday-Thursday from 8:00 AM to 5:30 PM. The 

examiner can also be reached on alternate Fridays from 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Dwayne Bost, can be reached on (703) 305-4778. The fax phone number for the organization 

where this application or proceeding is assigned is (703) 308-9508. 

Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to the receptionist whose telephone number is (703) 305-3900, 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 

Washington, D.C. 20231 

or faxed to: 

(703) 308-9051, (for formal communications intended for entry) 

Or: 

(703) 305-305-9058 (for informal or draft communications, please label 

"PROPOSED" or "DRAFT") 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, Arlington.VA., 

Sixth Floor (Receptionist). 

Ray Persino t r 
February 26, 1999 

/~ 
DWAYNE 0. BOST 

SUPERVISORY PATENT EXAMINER 
GROIJP2700 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

SERIAL NO.: 08/867,296 

FILED: 06/02/97 

TITLE: METHOD FOR 

NETWORK, 
FOR IT 

ATTORNEY DOCKET NO.: 

of: Ali-Vehmas et al. 

ART UNIT: 2744 

EXAMINER: Persino, R. 

Hon. Commissioner of Patents and Trademarks 
Washington, DC 20231 

AMENDMENT 

Dear Sir: 

1999, 

In response to the Official Action dated March 5, 

(Paper No. 6). Please amend this application as 

follows: 

IN THE SPECIFICATION_ 

On ~ at ~before this line, 

heading --BACKGROUNil' OF THE INVENTION--. 

On Page'--"'--Zt ·~ before this line, 

heading --SUMMARY 0~ INVENTION--. 

insert the 

insert the 

On Page 4~~7, before this line, insert the 

heading --BRIEF DESCRIJ?TroN OF THE DRAWING--. 

07/07/1999 SSAHDARA 00000015 08867296 

01 Fc-115 110,00 OP 
07/07/i999 SSAHDARA 00000015 08867296 

02 FC:102 156.00 OP 
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On Page 5~ ~, before this line, insert the 

heading --DETAILED DEstR.:[PTION OF THE INVENTION--. 

On Page 11, before Claim 1, inse~ is claimed 

is:--. 

IN THE CLAIMS 
-----=========------------------------

1. (Amended) A method for using services offered by a 

telecommunication network comprising at least one switching 

apparatus [(1)] and user terminals [(3)] communicating with 

[it] the network, wherein said switching apparatus [(l) can 

be arranged] is operative to offer services via said 

telecommunication network, and said user terminals [ (3)] 

include output means [(7)] for displaying information about 

said services to [the] ~ user and input means [(8, 8a)] for 

making selections concerning said services, [characterized 

in that] wherein the method comprises steps of : 

[ - ] creating a [certain] service [is created] and 

operating said switching apparatus [(l) is made to operate] 

according to said service[,]L 

[-] drawing up a set of executable instructions [is drawn 

up] which, when loaded in [a] one of said terminals [(3)], 

controls said terminal in a manner such that said service 

can be used via the terminal[,lL 

displaying on the output means [(7)] of the terminal 

information about the service [in question] and using the 

input means [(8, 8a)] to make selections concerning the 

service [in question,]L and 

[ - ] conveying said set of executable instructions [ is 

conveyed] to the user to be loaded in the terminal. 

2 
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2. (Amended) The method of claim 1, [characterized in 

that] wherein said set of instructions is delivered to the 

user by storing [it] the set of instructions in a separate 

storage means [(6)] and delivering said storage means to the 

user to be loaded in [a] said terminal (3). 

3. (Amended) The method of claim 2, [characterized in 

that] wherein said storage means [ (6)] is an intelligent 

card. 

4. (Amended) The method of claim 1, [characterized in 

that] wherein said set of instructions is delivered to the 

user by means of data transmission via said 

telecommunication network. 

5. (Twice amended) The method of claim 1, 

[characterized in that] wherein said input means of said 

terminal includes pushbuttons [ ( 8, 8a) ] and said set of 

instructions includes at least instructions [- on the] 

defining an indication of the pushbuttons [(8a)] that have a 

special meaning in relation to the service [in question], 

and defining [- on] how the terminal is to respond when said 

[indicated] pushbuttons are pressed. 

6. (Twice amended) The method of claim 1, 

[characterized in that] wherein said set of instructions is 

delivered to the user to be automatically loaded in a 

terminal. 

7. (Amended) A telecommunication system for offering 

intelligent network services to users [which comprises], the 

system comprising at least one switching apparatus [(1)] and 

3 
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user terminals [ (3)] communicating with [it] 

wherein 

a network, 

said switching apparatus [(1) comprising] comprises a 

programming interface [ ( 4) ] for [the] programming of new 

services [and]1._ 

said terminals [(3) comprising] comprise output means 

[ (7)] for displaying information about said services to 

[the] users~ and input means [(8, 8a)] for making selections 

concerning said services[, characterized in that it]; and 

said system further comprises means [(2; 6)] for 

delivering to the users sets of executable instructions 

concerning the new services to be loaded in a terminal 

[ ( 3 l l . 

8. (Amended) A terminal [ (3)] for a telecommunication 

system [which comprises], the terminal comprising output 

means [(7)] for displaying to a user information about 

services offered by said telecommunication system and input 

means [ ( 8, 8a)] for making selections concerning said 

services, [characterized in that it] wherein 

said terminal further comprises means [ (9, 10, 11, 

12)] for loading sets of executable instructions concerning 

new services, means [(7, 9, 10)] for displaying information 

about said new services to [the] a user in a manner 

determined by said sets of executable instructions, and 

means [ ( 8, 9, 10) ] for making user selections concerning 

said new services in a manner determined by said sets of 

executable instructions. 

9. (Amended) The terminal [ ( 3 l l of claim 8, 

[characterized in that it comprises] further comprising 

4 
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means [ (11)] for loading said sets of instructions from a 

portable storage means [(6)]. 

10. (Amended) 

[characterized in that 

telephone apparatus. 

The 

it] 

terminal 

wherein 

[ ( 3) ] 

said 

11. (Amended) The terminal [ (3) l 

[characterized in that it] wherein said 

mobile phone in a cellular radio network. 

~ease enter the following claimQ 

12. A method for using services 

of claim 

terminal is 

of claim 

terminal is 

offered by 

8, 

a 

10, 

a 

a 

telecommunication network comprising at least one switching 

apparatus and user terminals communicating with the 

switching apparatus, wherein said switching apparatus is 

operative to offer services via said telecommunication 

network, and said user terminals include output means for 

displaying information about said services to a user and 

input means enabling the user to make selections concerning 

said services, the method comprising steps of: 

creating a service and directing said switching 

apparatus to operate according to said service; 

conveying a set of executable instructions to the 

user to be loaded in one of said user terminals; and 

applying said set of instructions to the user 

terminal, and controlling said terminal by said executable 

instructions to operate with said service, displaying on the 

output means of the terminal information about the service, 

and using the input means of the terminal to make selections 

concerning the service. 

5 
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13. A telecommunication system for offering 

intelligent network services to users, the system comprising 

at least one switching apparatus and user terminals 

communicating with a network, wherein 

said switching apparatus comprises a programming 

interface for a programming of new services; 

said terminals comprise output means for displaying 

information about said services to users, and input means 

for making selections concerning said services; 

said system further comprises means for delivering to 

the users sets of executable instructions concerning new 

services to be loaded in a terminal; and 

said terminals are responsive to said executable 

instructions in accordance with a user selected one of a 

plurality of services for communicating data via said 

network. 

REMARKS 

In the Official Action, Claims 1 and 4 were rejected 

under 35 U.S.C. 102(e) as being anticipated by Orlen (US 

5,579,535). Claims 2, 5, 6, and 7-11 were rejected under 35 

U.S.C. 103 as being unpatentable over Orlen in view of 

Johansson (US pat. 5,418,837), and Claim 3 was rejected under 

35 U.S.C. 103 as being unpatentable over Orlen in view of 

Kurgan (US pat. 5,615,260 

Action. 

for reasons set forth in the 

Reconsideration of these rejections is requested 

respectfully in view of the amendment and argument herein. 

6 
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To facilitate an understanding of the difference 

between the present invention and the teachings of Orlen, the 

following discussion of Orlen is presented. 

Orlen discusses the combination of simple textual 

messaging to other telephony services. Orlen uses the 

designation "positional information" for the (relative) 

locations of the base stations, and "localized information" 

for such simple textual matter that describes some activity 

of commercial value taking place at a certain location. As 

an example of positional information, Orlen mentions a 

coverage map of the cellular radio system, and as examples 

of localized information he mentions e.g. service station 

gas prices and location, restaurant and hotel location, 

retail store sale information, movie guides, airline 

departure and arrival information and so forth. 

The difference between the Orlen reference and the 

present invention arises from the fact that according to 

Orlen, the portable terminals of the cellular radio system 

must be previously aware of the information distribution 

system so that they just download the information 

transmitted by the base stations and present it to the user. 

The present invention covers a much wider application field: 

it is not just simple textual (or graphical) user-

presentable information that is downloaded "from the sky" to 

the portable terminals, but even completely new service 

procedures. In other words, the invention provides the 

opportunity to load a kind of a "computer program" into the 

terminal, so that after the downloading, the terminal is 

able to function in a way of which it had no idea 
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previously. This "remote programming" of the terminal is 

examined in greater detail. 

The present specification (page 3, beginning at line 

35) teaches that software controlling the operation of the 

terminal includes an extension interface whereby the user or 

the service provider can add features to the operation of 

the terminal. There is an indication to the user of the 

services offered, and the actions required by the user to 

use them. The commands corresponding to the user's 

selections are sent to the switching center of the network. 

In other words, such additions can be made to the 

operational alternatives offered to the user of a terminal 

where two-way communication between the terminal and the 

network takes place in a completely unprecedented manner. 

It is useful to analyze the Orlen reference against 

this background. Starting at the abstract, Orlen calls for 

a database to be stored in at least a base station; a 

database is a collection of records, each holding a piece of 

information. A terminal may request the transmission of the 

database, receive it and present at least a part thereof to 

the user. It is necessary that the terminal must have been 

previously programmed so that the terminal knows how to 

request the database transmission, how to receive it and how 

to present at least part thereof to the user. The only thing 

that is downloaded from the base station to the Orlen 

terminal is the database itself, i.e. the collection of 

records, each holding a piece of information. No additional 

operational 

terminal. 

features can be downloaded to the Orlen 

8 
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The details of downloading information start at column 

10, line 45 of Orlen. At the occurrence of a certain 

initiation from the user, the terminal establishes a 

signaling connection with a telepoint base station and 

receives the available positional information and a 

"directory" or a menu of available localized information 

options. The contents of the positional information and the 

menu may naturally vary from time to time and from place to 

place, but the terminal knows beforehand that what it will 

receive is a piece of positional information and a menu. 

The user may select an i tern from the menu, whereby the 

terminal may request further information to be transmitted 

concerning that menu item. 

The above-described terminal of Orlen does not 

comprise any software extension interfaces, so that no 

features can be added to the operation of the terminal. The 

Orlen terminal is able to request database transmissions, 

present at least part of received information to the user 

and further request for additional information about a 

selected menu item. Downloading a different database or a 

different piece of information does not add any features to 

the operation of the terminal. As a comparison to the 

situation of reading a book, it is noted that opening a 

different book does not add anything to a human reader' s 

ability to read. While the downloaded features in Orlen may 

indicate to a user the services offered, nevertheless, the 

actions required to use the services must be present in the 

terminal prior to the downloading step; and the actions 

required to insure that the commands corresponding to the 

user's selections are sent to the switching center must be 

present in the terminal prior to the downloading step. 

9 
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Present claim 1, at the third paragraph thereof, 

recites that a set of instructions is drawn up which, when 

loaded in a terminal, controls the terminal in a manner such 

that the service can be used via the terminal, displaying on 

the output means of the terminal information about the 

service and using the input means to make selections 

concerning the service. This passage emphasizes that the 

instructions which will be loaded to the terminal are 

executable instructions, and not just pieces of information 

in a database as taught in Orlen. Claims 1, 7, 8, as 

amended, and claims 12 and 13 recite "executable 

instructions" to emphasize this distinction between the 

present invention and Orlen. This finds support in the 

present specification on page 4, lines 24-26, which teaches 

that the programming of extension and update information 

into the telephone for a new service must be expressed in 

the form of a computer program or corresponding 

instructions. Also, in the present specification on page 8 

at lines 6-7, there is a teaching of implementing, by 

programming, the commands corresponding to their execution 

in the form of a computer program. 

The claims have also been amended for clarification 

and for emphasis of the novel features of the present 

invention. 

Thereby, this amendment of the claims and the argument 

are believed to overcome the rejections under 35 U.S.C. 102 

and 103 so as to secure allowance of the claims. 

lO 
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The foregoing amendment is believed to meet all the 

points raised by the Examiner so as to place the claims in 

condition for allowance. If any of the matters raised in the 

Action or any further matters have not been adequately 

resolved by this amendment, a telephone interview between 

Applicant's representative and the Examiner is requested in 

order to resolve any such outstanding matters. 

Formal drawings conforming to the requirements of PTO 

form 948 are to be provided in due course, and upon an 

indication of allowable subject matter. 

Please charge deposit account No. 16-1350 for any fee 

deficiencies with regard to the filing of this Amendment. 

It is submitted respectfully that all the claims are 

now in condition for allowance in that they patently 

distinguish over the art. Accordingly, a favorable action 

indicating such condition is earnestly solicited. 

Respectfully submitted, 

Perman & Green, LLP 
425 Post Road 
Fairfield, CT 06430 
(203) 259-1800 

No. 24,622 
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(20, 22, 24) and a telephone network (30). One or more of 
the transceiver stations (12, 14, 16, 18) is further capable of 
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portable radiotelephone (20, 22, or 24) communicating 
therewith. The portable radiotelephone (20, 22, or 24) com­
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data base and of presenting at least a portion of the same to 
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PERSONAL COMMUNICATION SYSTEM 
PROVIDING SUPPLEMENTAL 

INFORMATION MODE 

RELATED APPLICATIONS 

This is a continuation of application Ser. No. 08/008,117 
filed on Jan. 25, 1993, now abandoned, which is a CIP of 
application Ser. No. 07/724,279, now abandoned. 

FIELD OF THE INVENTION 

The present invention relates generally to the field of 
personal communication systems, and more particularly to 
wireless data communication systems. 

BACKGROUND OF THE INVENTION 

Personal communication systems have greatly enhanced 

2 
transceiver station through which communication is estab­
lished. The data base includes at least positional information 
pertaining to relative locations of the transceiver stations. 
The portable unit further comprises a receiver for receiving 

5 the data base transmitted by the tran~ceiver station and a 
presentation device for presenting at least a portion of the 
data base. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an electrical block diagram of a personal 
communication system in accordance with the preferred 
embodiment of the present invention. 

FIG. 2 is a pictorial diagram of an application of the 
15 positional information in accordance with the preferred 

embodiment of the present invention. 
FIG. 3 is a pictorial diagram depicting the application of 

providing localized information in accordance with the 
preferred embodiment of the present invention. 

FIG. 4 is an electrical block diagram of the network 
control center in accordance with the preferred embodiment 
of the present invention. 

and expanded telecommunications in the United States and 
throughout the world. Examples of such personal commu- 20 

nications systems include both cellular communication sys­
tems and cordless radiotelephone systems such as the CT-2 
(second generation cordless telephone) and DECT (digital 
European cordless telephone) systems. These systems have 
provided wireless communication access to the Public 
Switched Telephone Network (PSTN) with the use of a 
plurality of fixed location telepoint base stations which have 
provided voice communication capability between a plural-

FIG. 5 is a flow chart depicting the formatting of the 
localized information in accordance with the preferred 

25 embodiment of the present invention. 
FIG. 6 is an electrical block diagram of the transceiver 

station in accordance with the preferred embodiment of the 
present invention. ity of portable radiotelephone handsets and conventional 

telephone receivers. 
In conventional cellular communication systems, a num-

ber of cells, i.e., base stations and their associated coverage 
areas, are widely distributed throughout different geographic 
areas. In CT-2 systems, as compared to cellular communi­
cation systems, a greater number of telepoint base stations 
have had to be distributed throughout different geographic 
areas because of the relatively low power outputs provided 

30 FIG. 7 is a pictorial diagram depicting the portable 
radiotelephone in accordance with the preferred embodi­
ment of the present invention. 

FIG. 8 is an electrical block diagram of the portable 
radiotelephone in accordance with the preferred embodi-

35 ment of the present invention. 

in the portable radiotelephone handsets. Both systems, how­
ever, generally include landmarks such as shopping malls, 
airports, restaurants, etc., within the coverage areas of the 40 
base stations. There is a need, therefore, to be able to provide 

FIGS. 9-11 are flow charts depicting the operation of the 
portable radiotelephone and the transceiver station in accor­
dance with the preferred embodiment of the present inven­
tion. 

DESCRIYTION OF THE PREFERRED 
EMBODIMENTS not only conventional telecommunication capability to the 

system subscribers, but also data communication capability 
in which information of interest could be relayed to system 
subscribers. 

SUMMARY OF THE INVENTION 

According to a first aspect of the present invention, a 
personal communication system comprises transceiver sta­
tions providing communication capability between one or 
more portable units and a wireline network, wherein one or 
more of the transceiver stations is further capable of storing 
a data base and of transmitting the same in response to a 
request for such transmission being received from a portable 
units communicating therewith. The data base includes at 
least positional information pertaining to relative locations 
of the transceiver stations, and the portable unit communi­
cating therewith is capable of receiving the data base and of 
presenting at least a portion of the same. 

According to a second aspect of the present invention, in 

Referring to the figures, FIG. 1 is an electrical block 
45 diagram of a personal communication system in accordance 

with the preferred embodiment of the present invention. As 
shown in FIG. 1, a personal communication system 10 
includes a plurality of transceiver stations 12, 14, 16 and 18 
(of which four are shown) which are used to provide data 

so and/or voice communication between one or more portable 
units, such as radiotelephones 20, 22 and 24 (of which three 
are shown) and conventional telephone handsets 26, 28 
through a wireless data network, e.g., the Public Switched 
Telephone Network (PS1N) 30. Examples of such a per-

55 sonal communication system 10 which provides voice com­
munication and/or data transmission capability are well 
known in the art, and include such personal communication 
systems as the newer cordless radiotelephone systems such 
as the CT-2 (second generation cordless telephone) and 

60 DECT (digital European cordless telephone) systems. In 
such cordless radiotelephone systems, voice communication 
is originated by one of the portable radiotelephone handsets, 
such as handset 20, which is in range of a transceiver station, 

a personal communication system which includes trans­
ceiver stations to provide communication between a portable 
unit and a wireline networlc, wherein the transceiver stations 
funher are capable of storing and transmitting a data base, 65 

the portable unit comprises means for generating and trans­
mitting a request to receive the data base stored within a 

such as a CT-2 telepoint base station 12. 
For purposes of illustration, the description to follow will 

focus on a personal communication system, such as the CT-2 
cordless radiotelephone system, although it will be appre-

NOK885ITC00012194 
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ciated that other forms of personal communication systems, 
such as other cordless telephone and cellular communication 
systems can also provide the voice communication capabil-

4 
control center 32 can be provided in any of a number of 
ways, such as through the use of conventional telephone 
handsets 38, through the use of computers or video displays 

ity between a portable radiotelephone handsets, such as 
handset 20. and a transceiver station, such as a cellular or s 
telepoint base station 12. 

terminals 40 which are coupled to the network control center 
32 through the PSTN (public switched telephone network) 
using modems 42, or through an ISDN (integrated services 

In accordance with a further embodiment of the present 
invention, a wireless data communications system, such as 
a cellular paging system, could include wireless data units, 
such as paging receivers or transceivers, for receiving data 10 
transmissions from base stations coupled to a wireline data 
network. 

data network) network44,just to name a few. The nature and 
type of information provided for the system information data 
base will become more apparent in the description to follow. 

Orrce the localized information to be included within the 
system information data base has been collected within the 
network control center 32, the localized information is 
distributed to the appropriate telepoint base stations 12. 14, 
16 or 18, using preferably an RF transmission system, such 
as provided by paging transmitter 46 and a receiver located 

Portable radiotelephone handsets suitable for use in a 
CT-2 systems are well known in the art, such as the 
SILVERLINKTM 2000 Personal Telephone manufactured by 
Motorola Inc. Telcpoint base stations suitable for use in a 
CT-2 systems are also well known in the art, such as the 
SILVERLINKTM Telepoint Base Station manufactured by 
Motorola Inc. Such portable radiotelephone handsets and 
telepoint base stations provide voice communication utiliz­
ing the well known CT2/CAI communication protocol. 

As calls are originated by the radiotelephone handsets, or 
portable radiotelephones, the calls are logged for billing 
purposes, among other things, by the telepoint base station, 
or transceiver station, through which the call is placed. 
Periodically, such as once a day, the call information col­
lected at each of the telepoint base stations 12, 14, 16 and 18 

15 at the appropriate telepoint base stations. Other distribution 
methods, such as through the PSTN 30 or other wireline 
networks, could be utilized as well. Thereafter, when 
requested by a portable radiotelephone, positional arrd local­
ized information, or a portion thereof, is transmitted from a 

20 telepoint base station with which the portable radiotelephone 
has established communication to the portable radiotele­
phone for storage and subsequent presentation thereby. 
Distribution of information included in the system informa­
tion data base to the telepoint base stations and the portable 

25 radiotelephones will be described in greater detail below. 
Reference is now directed to FIG. 2, which is a pictorial 

diagram depicting an application of the system information 
database. As mentioned above, the system information data 
base includes positional information pertaining to the Lele­
point base stations. This positional information is preferably 
displayed by the portable radiotelephone in the form of a 
coverage map 100 of at least a portion of the personal 
communication system, in which each telepoint base station 

is transferred to a central control point, such as the network 
control center 32. One such network control center is the 
Motorola Network Control Center (MNCC) and Business 30 

Management and Billing System (BMBS) for Public Tele­
point Systems, which provides, among other things, auto­
matic supervision of all system base stations and flexible 
billing cycles and automatic entry of recurring charges. 35 is represented by icons 102. However, in a public telepoint 

system, such as the personal communication system 
described as the preferred embodiment, there may be hun­
dreds, or even thousands, of tclcpoint base stations included 
within the personal communication system. It is not always 

Unlike the prior art personal communication systems, the 
personal communication system in accordance with the 
preferred embodiment of the present invention provides a 
means for transmitting positional information, which 
includes the relative locations of the telepoint base stations, 
to the portable radiotelephones. This positional information 
is preferably fixed and changes only when telepoint base 
stations are added or deleted from the personal communi­
cation system. Therefore, the positional information will 
generally only need to be transmitted to or stored in the 
telepoint base stations once, unless telepoint base stations 
are added or deleted from the system. 

Additionally, the personal communication system accord-
ing to the present invention provides a means for collecting 
localized information pertaining to landmarks located within 
the vicinity of one or more of the telepoint base stations. 
When the landmarks are busirress establishments, such as 
shopping malls or airports, information pertaining to the 
conduct of business for the business establishments may also 
be collected. When the localized information includes more 
than a simple listing oflandmarks, the localized information 
will generally be periodically transmitted to the telepoint 
base stations to provide updated infonnation to the telepoint 
base stations. 

The positional information and the localized information 
are preferably stored as a system information data base by 
the network control center 32 for transmission to the tclc­
point base stations, which are equipped to provide the 
positional and localized information, or a portion thereof, to 
requesting radiotelephone handsets, as will be described in 
detail below. The entry of the information to be included 
within the system information data base into the network 

40 feasible, therefore, to display a coverage map of the entire 
personal communication system. Rather, the telepoint base 
stations within a limited geographic area, such as a small 
suburb, may be represented by the icons on the coverage 
map. When the portable radiotelephone user relocates LO a 

45 different geographic area, different positional information, 
stored by a different cluster of telepoint base stations, carr be 
transmitted to the portable radiotelephone for generation of 
a different coverage map. 

In a cellular data communication system, such as a 
50 cellular telephone system, on the other hand, each icon 102 

represents a cell, or a portion thereof, included within the 
system. Because the cells are generally much larger than the 
coverage areas of the telepoint base stations, a coverage map 
of a larger geographic area may then be generated by a 

55 wireless data unit, e.g., a cellular telephone, included within 
the system. 

Preferably, the icon 102 associated with the telepoint base 
station with which the portable radiotelephone has estab­
lished communication is indicated in such a manner as to be 

60 discernible by the user. This may be done, for example, by 
flashing the icon or perhaps by shading the icon 104, as 
shown. As the portable radiotelephone moves from the 
coverage area of a first telepoint base station to the coverage 
area of a second telepoint base station, the icon associated 

65 with the second telepoint base station, rather than the icon 
associated with the first telepoint base station, will be 
shaded. In this manner, the user can conveniently determine 
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an approximate direction of travel. Additionally, in a cellular 
data communication system, the user can determine whether 
or not he is in danger of traveling out of the system coverage 
range, 

Included within the portable radiotelephone according to 5 

the present invention is a keypad or a touch activated screen 
by which a user may select any of the displayed icons, in 
response to which localized information pertaining to the 
associated telepoint base station will be displayed, as may be 
better understood by referring to FIG, 3, 10 

FIG. 3 illustrates the use of the localized information in 
accordance with the preferred embodiment of the present 
invention. As stated above, personal communication sys­
tems, such as a CT-2 cordless telephone system, provide 
wireless communication access to a wireline network, e.g., 15 

the PSTN in isolated islands of coverage, such as, but not 
limited to, shopping areas or malls 200 including restaurants 
and other places of business, spread throughout a geographic 
area or city, such as at Interstate Highway interchange 202, 

20 and in places providing public transportation, such as bus 
stations, railway stations and airports 204. Depending upon 
the location, access to the public switched telephone net­
work may be through a single telepoint base station having 
but a single communication channel, such as at a highway 25 
interchange or other low traffic area, to multi pie telepoint 
base stations employing multiple communication channels 
such as at an airport where the telepoint station would be 
distributed throughout the terminal and parking areas. 

As shown in FIG. 3, the localized information includes 30 
information pertaining to the conduct of business for estab­
lishments located within the vicinity of a given telepoint 
base station. Examples of such localized information data 
base information includes service station related information 
such as gas prices and station location, restaurant location 35 
and motel information at typical highway interchanges, such 
as Interstate Highway interchange 202. Examples of such 
localized information include retail store sale infonnation, 
movie guides and restaurant information, such as at shop­
ping malls 200, or other shopping and entertainment dis- 40 
tricts. Still other examples of such localized information 
include airline departure or am val information at airports 
204. While the type of information described relates gener­
ally to the immediate vicinity of any particular telepoint base 
station, it will be appreciated other forms of information 45 
relating to the conduct of business, such as information on 
churches, police and fire, hospitals, and the like may include 
larger geographic areas beyond the immediate vicinity of 
any given telepoint base station. 

In a cellular data communication system, as mentioned so 
above, each icon 102 (FIG. 2) may represent a cell having 
a typically larger coverage area than a single telepoint base 
station. As a result, it may not always be practical to include 
detailed localized information that could consume extremely 
large blocks of memory. Alternatively, therefore, the local- 55 
ized information in a cellular data communication system 
could simply include a listing of landmarks, such as business 
establishments, located in each cell. 

FIG. 4 is an electrical block diagram of a network control 
center 300 in accordance with the preferred embodiment of 60 
the present invention. The network control center 300 
includes a remote data entry port 302 which is utilized for 
the entry of information intended for the various localized 
information data bases throughout the personal communi­
cation network using such data entry devices as a telephone 6:1 
handset 38 or a computer or video display terminal 40. The 
remote entry data port 302 provides the required interface . 

6 
between the various remote entry devices and the network 
control center 300. The output of the remote entry data port 
302 is coupled to a central controller 304, which is prefer­
ably microcomputer controlled using any of a number of 
well known microcomputer devices. Coupled to the central 
controller 304 are data entry devices, one of which is shown, 
such as a video display terminal 306. The data entry device 
306 enables control of the personal communication system 
from the network control center 300, and entry of new 
subscriber numbers, or cancellation of old subscriber num­
bers from the personal communication system. A memory 
308, which may be random access memory (RAM), floppy 
or hard disk drive memory, or magnetic tape, or any com­
bination thereof, provides a subscriber data base listing all 
active and inactive portable radiotelephones, call billing 
information collected periodically from the telepoint base 
stations, and in the preferred embodiment of the present 
invention a general data base containing the system infor­
mation data base, which includes the positional information 
and the localized information for each of the telepoint base 
stations throughout the personal communication system, as 
well as any associated billing information which may be 
derived therefrom. As shown, the localized information 
includes, but is not limited to, such data entries as the 
telepoint base station number, the specific location informa­
tion, or localized information associated with the particular 
telepoint base station, and where appropriate, time or date 
information which may indicate such information as the date 
the information was posted on the system, and the length of 
time, or end date after which the information is to be 
removed from the system. It will be appreciated, the entry of 
the localized information may be either automatically or 
manually, as will be described in further detail below. When 
the localized information is time stamped, or dated, a real 
time clock 310 is used in conjunction with the central 
controller 304 to control the automatic deletion of the 
localized information, as well as to control such other 
system operations as call billing collection. The central 
controller 304 couples to a telephone interface 312 which 
couples the network control center 300 through the public 
switched telephone network 30 to the individual telepoint 
base stations, such as base station 18, located throughout the 
personal communication system. The central controller 304 
also couples to the input of paging port 314. The output of 
paging port 314 is coupled to paging transmitter 46 which is 
used to distribute the localized information, as described 
below. 

FIG. 5 is a flow chart depicting the entry and formatting 
of the localized information in accordance with the preferred 
embodiment of the present invention. The establishment 
wishing to place information into the system information 
data base places a call the network communication center 
(NCC), at block 402 which functions as a means for col­
lecting the information pertaining to the conduct of business. 
The call may be originated as described above using a 
telephone handset or computer or video display terminal 
over the public switched telephone network, or over an 
integrated services data network (ISDN). The establishment 
provides the information which is to be presented, which 
may include the establishment's name and location, any 
advertisement information, the merchandising area or area 
for which data distribution is to be provided, and any time 
related information, such as the length of time the informa­
tion is to be available, at block 404. The information is 
formatted by the central controller which functions as a 
means for formatting the localized information for storage in 
the network control center memory together with the des-
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ignated telepoint base station information, at block 406, and 
stored in memory, at block 408. The localized information is 
then, at predetermined time intervals such as daily, trans­
mitted using the paging transmitter or public switched 
telephone network to the designated base stations, at block 5 
410. The designated base stations receive the localized 
information intended for that station, at block 412 using any 
of a number of well known data transmission and receiving 
device selection protocols, such as the POCSAG or Golay 
Sequential Code signalling protocols for RF paging trans- 10 
missions, or the X.25 communication protocol for commu­
nication over the public switched telephone network. The 
telepoint base station, after receiving the localized informa­
tion, stores the information in the base station memory as 
will be described in detail below, at block 414, and then 15 
transmits the requested localized information, as well as 
positional information, to portable radiotelephones commu­
nicating therewith, as will be described below, at block 416. 

FIG. 6 is an electrical block diagram of the telepoint base 
station, or transceiver station 500, in accordance with the 20 
preferred embodiment of the present invention. The tele­
point base station 500, includes a microprocessor controller 
502 which controls the overall operation the telepoint base 
station 500 regarding voice communication between the 
telepoint base station and the portable radiotelephones in a 25 
manner well known in the art. Calls originated by a portable 
radiotelephone handset, s.uch as handset 20, are received by 
one of the RF transceivers 504, or the RF transceiver in 
single transceiver telepoint base stations. The calls are 
coupled through codec 506 which processes the information 30 
in a manner well known in the art to provide an analog voice 
output which is coupled to telephone interface 508 under the 
control of the microprocessor controller 502. The outbound 
call is coupled from the telephone interface 508 through the 
public switched telephone network to the telephone handset 35 
26, 28 to which the call is directed. The inbound call 
responses are directed from the telephone handset 26, 28 
through the public switched telephone network to the tele­
phone interface 508, which couples the inbound call 
response to the codec 506 which then converts the analog 40 
voice information into digital information for transmission 
under the control of microprocessor controller 502. The 
digitized call response is coupled to the RF transceiver 504 
for transmission to the portable radiotelephone handset 20 
originating the call. A data base memory 510 which is 45 
coupled to the microprocessor controller, stores such infor­
mation as an active/inactive subscriber data base as well as 
the information related to billing of call placed through the 
telepoint base station 500. 

Unlike the prior art telepoint base stations, the telepoint so 
base station in accordance with the preferred embodiment of 
the present invention includes a remote data entry port 512 
which is coupled to the microprocessor controller 502. The 
localized information and the positional information which 
is transmitted from the network control center is received at ss 
the telepoint base station 500 through antenna 514 which is 
coupled to receiver 516. Receiver 5Hi processes the received 
information in a manner well known in the art to provide at 
the output a stream of digital information corresponding to 
the positional infonnation, when received, and the localized 60 
information, which includes also address information speci­
fying the telepoint base station to which the localized 
information is directed. The received address information is 
processed in a manner well known in the art by the micro­
processor controller 502 which functions as an address 65 
decoding means. When the received address corresponds to 
the address assigned to the telepoint base station, the cor-

8 
responding localized information and positional information 
is stored in the data base memory 510 under the control of 
the microprocessor controller 502. 

In addition to the transmission of information from the 
network control center, localized information can also be 
directly entered into the telepoint base station 500 through 
the remote entry data port 512. When localized information 
is directly entered, such as through the use of a TOUCH­
TONETM telephone handset 518 or a computer or video 
display terminal 520, the microprocessor controller 502 
controls the reception and storage of the information into the 
data base memory 510. In this instance, the microp:rocessor 
controller 502 provides a means for directly collecting the 
information pertaining to the conduct of business for the 
establishments located within the vicinity of the telepoint 
base station, enabling the generation of the localized infor­
mation at the telepoint base station 500. Such direct entry of 
localized information is especially useful in such geographic 
areas as in airports, where the airlines directly control the 
ever changing arrival and departure information. Other 
geographic areas, such as in shopping malls could also route 
the localized information through a central collection point, 
such as the mall manager's office, who would then be 
responsible for posting the localized information to the 
telepoint base stations located throughout the mall. 

FIG. 7 is a pictorial diagram depicting a preferred 
embodiment of the portable radiotelephone 600 in accor­
dance with the preferred embodiment of the present inven­
tion. The portable radiotelephone 600 includes an eighteen 
key keyboard 602 which includes ten digit keys and eigbt 
function keys. The function keys include the conventional 
asterisk (*) and pound (#) keys, a unit power selection key 
604, a shift key 606, memory recall/store key 608, intercom/ 
page key 610, redial/public-private selection key 612, and a 
call activation (phone) key 614. Secondary key functions are 
selectable using the shift key 606. A liquid crystal (LCD) 
display 616, which utilizes preferably twelve numeric digits, 
provides display of the selected telephone number. A row of 
display indicators 618 is also provided which indicate which 
of a number of preselected functions are active, such as 
BUSY, public (PUB), private (PRIV), DATA, VOICE and 
unit power on (PWR). Several function annunciators (not 
displayed) are also provided. In particular, the VOICE 
indicator indicates when the portable radiotelephone is in the 
voice mode for conventional telephone conversations, 
whereas the DATA indicator indicates when the portable 
radiotelephone has been placed in the data mode for recep­
tion of positional information and selected localized infor­
mation. Selection of the voice and data modes is controlled 
by the shift key 606 and the DATNVOICE mode selection 
switch 620. The dual keystroke selection prevents inadvert­
ent mode alteration, thereby insuring voice or data mode 
calls are not inadvertently interrupted. 

The portable radiotelephone 600 includes an earpiece 622 
located in the keypad section 626 and a mouthpiece 624 
located in the hinged keyboard cover section 628. Also 
within the binged keyboard cover section 628 is a second 
liquid crystal (LCD) display 630 which provides for the 
display of icons and alphanumeric characters. The display 
630 may be, for example, a dot matrix display capable of 
displaying pixel images. Preferably, the icons are utilized to 
display the coverage map 100 (FIG. 2) in which the posi­
tional information is included. The alphanumeric characters 
preferably are utilized for display of the localized informa­
tion. It will be appreciated that other display formats and 
character sizes can be utilized as well, depending upon the 
amount of information which is to be displayed at any given 
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time and the capabilities of the implemented user interface, 
for example, graphical user interface, pen input, etc. 

Cursor keys 632, 634, 636, 638 enable the portable 
radiotelephone subscriber to select an icon when the posi­
tional information, i.e., the coverage map 100, is displayed, 5 

as described above. Upon selection of an icon, localized 
information pertaining to the associated telepoint base sta­
tion is displayed, preferably as a directory or an image 
generated from graphic primitives as defined by the user 
interface. A typical "directory" level display is shown on 10 
LCD display 630, and includes such directory entries as 
"area shopping guide", "movie guide", "local attractions" 
guide, "restaurant guide", "medical services" directory, "ser­
vice station" directory, "church" directory, and "arts and 
entertainment" guide. The "directory" level display is typi- 15 
cal of a first portion of the localized information which 
would be transmitted upon request to the portable radiotele­
phone. Cursor keys 632, 634, 636 and 638 further enable the 
portable radiotelephone subscriber to select from particular 
categories which are representative of the telepoint base 20 
station geographic location, and which can vary from tele­
point base station to telepoint base station in located differ-
ent geographic areas. In particular, cursor keys 632 and 634 
enable movement up and down within the directory or menu. 
Cursor keys 636 and 638 enable movement within a par- 25 
ticular menu item, such as would be required when reading 
a lengthy message. As each menu, or level, of information 
is received from the telepoint base station, particular infor­
mation can be saved within the portable radiotelephone 
using the "SAVE" key 640. The "SELECT' key initiates 30 
each data communications session with the telepoint base 
station when the DATA mode is selected, and further enables 
the recovery of selected localized information, when the 
portable radiotelephone is in the voice mode, thereby allow-
ing retrieval and review of information which has been 35 
received and stored while the portable radiotelephone was in 
range of a telepoint base station, as will be described below. 

which was received and stored, as described above. A real 
time clock 662 is coupled to the microprocessor controller 
654 and enables such functions as automatic deletion of 
localized information as described above. A numeric display 
664, as described above, is coupled to the microprocessor 
controller 654, and provides for displaying telephone num-
bers, and other information relative to the operation of the 
portable radiotelephone. A numeric/function keypad 666, as 
described above, is coupled to the microprocessor controller 
654, and enables entry of phone numbers, and control of the 
operation of the portable radiotelephone, including such 
functions as the selection of voice or data modes of opera­
tion. An alphanumeric or dot matrix display, as described 
above, is also coupled to the microprocessor controller 654, 
and provides display of the positional information and 
selected localized information. An alphanumeric keyboard 
680 can also be provided which is coupled to the micropro­
cessor controller which would allow the portable radiotele­
phone subscriber to enter specific alphanumeric information 
which could be utilized to select information to be trans­
mitted from the telepoint base station, or which could be 
used in the retrieval of information stored in the device 
memory 660. 

FIGS. 9---11 are flow charts depicting the operation of the 
portable radiotelephone and the transceiver station in accor­
dance with the preferred embodiment of the present inven­
tion. In particular, referring to FIG. 9, when the portable 
radiotelephone subscriber turns the unit power on, at step 
800, the microprocessor controller is initialized, at step 802. 
Initialization includes selection of the voice mode of trans­
mission, in which instance, the numeric display indicator 
indicates the voice mode is selected, at step 804. When the 
data mode is not selected, at step 806, and the "phone" key 
is actuated, at step 808, the handset establishes a link with 
the telepoint base station using the well known CT2 MUXl 
signaling protocol, at step 810. The handset next transmits 
the well known MUX2 signaling protocol, at step 812 
indicating a voice mode request is being made, which is 
received and processed by the telepoint base station, at step 

In summary, the portable radiotelephone enables the sub­
scriber to request positional and localized information from 
a telepoint base station with which communication is estab­
lished. The information when received is displayed and can 

40 814. Upon completion of the voice mode log-on procedure, 
the portable radiotelephone and the telepoint base station 
switch to the well known MUX3 signalling protocol, at step 
816, to enable voice communication in a manner well known 
in the art. 

be stored for retrieval at a later time, thereby enabling the 
portable radiotelephone subscriber to obtain information 
when in range of a telepoint base station, and thereafter 
review the information on an as needed basis while the 45 
subscriber is in the geographic area covered by the received 
information. 

However, when the data mode is selected, by actuating the 
"shift" key followed by the "data/voice" key, at step 806, the 
numeric display indicators indicates the data mode is 
selected, at step 818. When the data mode is selected, and 
the "phone" key is actuated, at step 820, the handset estab-

50 Ii shes a link with the telepoint base station, at step 822, using 
the MUXl signaling protocol as described above. The 
handset next transmits a modified MUX2 signaling protocol, 
at step 824, indicating a data mode request is being made, 
which is received and processed by the telepoint base 

FIG. 8 is an electrical block diagram of the portable 
radiotelephone 600 in accordance with the preferred 
embodiment of the present invention. The portable radio­
telephone 600 includes an RF transceiver 650 which is 
coupled to an antenna 652 for transmitting and receiving 
voice and data information. The RF transceiver is synthe­
sized to enable the selection of one of the forty communi­
cation channels assigned to the CT-2 system. Selection of the 
channel of operation is controlled by the microprocessor 
controller 654, such as implemented using an MC 68HC05 
microcomputer manufactured by Motorola, which also 
enables the codec 656 for encoding the analog voice infor­
mation derived from audio mouthpiece transducer 658 into 60 

the digital format, and the decoding of the digitally encoded 
voice information into an analog format for delivery by the 
audio earpiece transducer 658. A memory 660, such as a 
random access memory (RAM) or electrically erasable 
programmable read only memory (EEPROM) stores such 
information as often used phone numbers in a phone number 
directory file, and the positional and localized information 

ss station, at step 826. Upon completion of the data mode 
log-on procedure, the portable radiotelephone and the tele­
point base station switch to a further modified MUX2 
signaling protocol, at step 828, to enable data communica-
tion as described above, and will be further described below. 

Referring to FIG. 10, when the data mode is selected and 
the portable radiotelephone has established communication 
with the telepoint base station, the telepoint base station 
transmits the positional information and the "directory"· or 
"menu" information (at least a portion of the localized 

65 information) as described above, at step 830. The handset 
receives and stores the positional information and the 
"menu" information, at step 831, and displays the iconic 
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"coverage map" screen, including the positional informa­
tion, at step 832. Thereafter, the user selects, at step 833, one 

12 
830, other than the "phone" key at steps 81)8 or 82(), the 
operation continues as shown in FIG. :n. When the key 
depressed is the SELECT key, at step 856, the "menu" 
information is retrieved and displayed, at step 858. The 
subscriber can then select a "menu" item, at step 860, using 
the cursor keys as described above. When the SELECT key 
is depressed, at step 862, the date field is evaluated, when 
present, at step 864. When the date field indicates the 
"menu" item information is out-of-date, i.e. the current real 

of the displayed icons using the cursor keys, as described 
above. The "menu" information for the telepoint base station 
associated with the selected icon is subsequently displayed, 5 

at step 834. It will be appreciated that where only a limited 
amount of information is required to be transmitted, the 
"menu" screen may include all the information associated 
with the particular telepoint base station. An example of a 
representative "menu" information screen is presented in 
Table I below. 

IO time clock date is later than the date stored in the date field, 
at step 864, the subscriber is alerted that the "menu" item 
information is out of date, at step 866, and the out-of-date 
"menu" item is deleted from memory, at step 868, after 
which the "menu" information is again retrieved and dis-

Table I 

1 AREA SHOPPING GUIDE 
2 MOVJE GUIDE 
3 LOCAL ATTRACTIONS 
4 RESTAURANT GUIDE 
5 MEDICAL SERVICES 
6 SERVICE STATIONS 
7 CHURCHES 
8 ARTS AND ENTERTAINME\IT 

When the "phone" key is not actuated, at step 836, and the 
subscriber selects one of the "menu" items, at step 838, 
using the cursor keys, the handset transmits an indication of 
the "menu" item selected, at step 840. The telepoint base 
station receives and processes the selected "menu" item, at 
step 842, and proceeds to transmit the selected "menu" item 
to the portable radiotelephone, at step 844. The handset then 
receives and displays the selected "menu" item, at step 846. 

TABLE II 

ORANGE BLOSSOM MALL HIGHLIGHTS 

SHEARS & SAWBUCK > 
LORD TAYLOR'S > 
MAZZIES > 
PENNIES > 
CAROL'S BOUTIQUE > 
JEANS N' THINGS > 
NEXT SCREEN 

The subscriber can review the selected "menu" item, at 
step 848. As shown in TABLE II, a continuation character 
(>) can be provided which indicates additional information 
has been received which can be reviewed using the addi­
tional cursor keys, as described above. The subscriber can 
elect to save the received "menu" item, at step 850, by 
depressing the SAVE key. When the SAVE key is depressed, 
the selected menu item which is currently being displayed is 
stored in the memory, at step 852. 

After the subscriber has elected to save the selected 
"menu" item, at step 850, or after a predetermined time-out, 
the handset reverts to the "menu" information display, at 
step 854. The subscriber can then depress the "phone" key, 
at step 836, there by terminating the communication with the 
telepoint base station, at step 856, or can select another 
"menu" item, at step 838. When another "menu" item is 
selected, at step 838, steps 840 through 854 are repeated to 
receive the next selected "menu" item. In this manner, as 
many "menu" items can be selected and saved by the 
subscriber, as the subscriber desires to receive. When the 
data call is terminated, at step 856, the microprocessor 
controller returns to the voice mode of operation, as indi­
cated in FIG. 9, and the numeric display indicator indicates 
the voice mode is selected, at step 804. Independent of the 
mode of operation selected, when any key is actuated, at step 

15 played, at step 858. It will be appreciated that in the 
alternate, the "menu" ilem information can be displayed for 
the subscriber to review prior to deleting the out-of-date 
"menu" item information. 

When the date field is present and the date information is 
20 current, or the date field is absent, at step 864, the controller 

determines whether the "menu" item selected is stored, at 
step 870. When the "menu" item is stored, at step 870, the 
"menu" item is recalled from memory and displayed, at step 
874. A display timer is set following the selection of the 

25 "menu" item at step 870. When the "menu" item is nut 
stored in memory after being selected at step 870, a message, 
such as "menu item not available" is displayed. Following 
the time-out of the display timer at step 876, program control 
returns to either steps 856 or 878. When the SELECT key is 

30 again depressed at step 856, steps 858 through 876 are again 
repeated, as described above. When a function key other 
than the SELECT key is actuated, at step 878, the function 
associated with the selected function key is performed at 

35 

40 

step 880. Program control then returns to step 804, and 
continues as described above. 

It may be appreciated by one skilled in the art that, when 
localized information is programmed directly into telepoint 
base stations by local business establishments, the telepoint 
base station with which the portable radiotelephone has 
established communication may not he able to provide more 
than rudimentary information about other telepoint base 
stations, For example, if the portable radiotelephone sub­
scriber chooses, on the "coverage map" screen, to receive 
localized information about a difl'erent telepoint base station, 

45 the menu information provided to the portable radiotele­
phone might consist of nothing more than a list of landmarks 
or business establishments located in the vicinity of the 
different telepoint base station. However, when the portable 
radiotelephone subscriber chooses to receive localized infor-

so mation pertaining to the telepoint base station with which 
communication has been established, all localized informa­
tion, such as information directly input by manufacturers, is 
once again available, as described in FIGS. 9-11. 

In summary, a personal communication system for col-
55 lecting and distributing information pertaining to the con­

duct of business for establishments located within the vicin­
ity of transceivers station is described above. The portable 
communication system utilizes portable radiotelephones 
having a selectable data mode of operation. When the data 

60 mode of operation is selected, positional and localized 
information, preferably specific to one or more telepoint 
base stations included within a geographic area or a com­
plete system, is selectively transmitted from the telepoint 
base station to which the portable radiotelephone has estab-

65 lished communication. The received information can be 
stored within the portable radiotelephone for recall at a later 
time. The information can also be dated, or "time stamped", 
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thereby enabling alerting the subscriber of recalled infor­
mation which is out-of-date, or "stale". The particular type 
of information stored at any particular telepoint base station 
can be customized to include establishments only within the 
immediate vicinity of the telcpoint base station, such as that 5 
of service stations, restaurants and motels, or can also 
include information of a less immediate, or more regional 
nature, such as that of lists of doctors, churches, public 
safety groups, etc. Additionally, the information may include 
establishments or other information about regions covered 10 
by other telepoint base stations. The localized information 

14 
7: The personal communication system according to 

claim 1, wherein the iconic representation includes one icon 
for each of the stationary transceiver stations, wherein the 
icon associated with the stationary transceiver station with 
which communication has been established is shaded such 
that a shaded icon near an edge of the iconic representation 
indicates to the user that the portable unit is approaching a 
geographic area in which communication cannot be estab­
lished with the stationary transceiver stations within the 
predetermined geographic region. 

8. The personal communication system according to 
claim 7, wherein lack of shading of any icon included within 
the iconic representation indicates that the portable unit is 
out of range of communication with the stationary trans­
ceiver stations located within the predetermined geographic 

can include such information as the location of the estab­
lishments, or other information pertaining to the establish­
ments, such as operating hours, sales information, or other 
information of interest to the portable radiotelephone sub­
scriber. 15 region. 

We claim: 
1. A personal communication system comprising: 
stationary transceiver stations located within a predeter-

9. The personal communication system according to 
claim 1, wherein the stationary transceiver stations within 
the predetermined geographic region comprise only a subset 
of all stationary transceiver stations within the personal 
communication system. 

10. A portable unit for use in a personal communication 
system which includes stationary transceiver stations 
located within a predetermined geographic region to provide 
communication between the portable unit and a wireline 

mined geographic region for providing communication 
capability between one or more portable units and a 20 

wireline network within the predetermined geographic 
region and for transntitting a data base including at 
least positional information indicative of relative loca­
tions of the stationary transceiver stations within the 
predetermined geographic region; and 

a portable unit for receiving the data base including the 
positional information and for presenting an iconic 
representation indicative of the relative locations of the 
stationary transceiver stations within the predetermined 
geographic region, wherein the iconic representation 30 

further indicates to the user the stationary transceiver 
station with which the portable unit has established 
communication such that, as the portable unit is relo­
cated between different areas within the predetermined 
geographic region and communication is established 35 
with different stationary transceiver stations, the iconic 
representation indicates to the user when the portable 
unit is approaching an area in which communication 
with the stationary transceiver stations included in the 
predetermined geographic region cannot be estab- 40 
lished. 

25 network within the predetermined geographic region, the 
stationary transceiver stations further being capable of stor­
ing and transmitting a data base including positional infor­
mation pertaining to relative locations of the stationary 

2. The personal communication system according to 
claim 1, wherein the stationary transceiver stations are 
telepoint radiotelephone base stations. 

3. The personal communication system according to 45 

claim 1, wherein the stationary transceiver stations are 
cellular base stations. 

transceiver stations within the predetermined geographic 
region, the portable unit comprising: 

receiving means for receiving the data base transmitted by 
the stationary transceiver station and decoding there­
from the positional information; and 

presentation means for presenting an iconic representa-
tion indicative of the relative locations of the stationary 
transceiver stations and further indicative of the sta­
tionary transceiver station with which the portable unit 
has established communication such that the iconic 
representation indicates to the user when the portable 
unit is currently located in an area near an edge of the 
predetermined geographic region outside of which the 
portable unit cannot establish communication with the 
stationary transceiver stations within the predetermined 
geographic region. 

11. The portable unit according to claim 10, wherein the 
data base further includes localized information pertaining 
to landmarks located within the vicinities of the stationary 
transceiver stations. 

4. The personal communication system according to 
claim 1, wherein the data base further includes localized 
information pertaining to landmarks located within the 
vicinities of the stationary transceiver stations. 

50 12. The portable unit according to claim 11, wherein at 
least a portion of the landmarks arc business establishments, 
and wherein the localized information includes information 
pertaining to the conduct of business for the business 
establishments. 

5. The personal communication system according to 
claim 4, wherein at least a portion of the landmarks are 
business establishments, and wherein the localized informa­
tion includes information pertaining to the conduct of busi­
ness for the establishments. 

6. The personal communication system according to 
claim 1, wherein the stationary transceiver stations within 

55 

the predetermined geographic region comprise all stationary 
transceiver stations within the personal communication sys- 60 

tern such that, as the portable unit is relocated to an area near 
an edge of the predetermined geographic region, the shading 
of an icon included in the iconic representation indicates to 
the user that the portable unit is approaching an area that is 
out of range of the personal communication system and in 65 

which communication cannot be established with any of the 
stationary transceiver stations. 

13. The portable unit according to claim 11, further 
comprising: 

memory means coupled to the receiving means and the 
presentation means for storing the data base; and 

data entry means coupled to the memory means and the 
presentation means for receiving a user input selecting 
a displayed icon. 

14. The portable unit of claim 10, wherein the iconic 
representation includes one icon for each of the stationary 
transceiver stations within the predetermined geographic 
region, and wherein the icon associated with the stationary 
transceiver station with which communication has been 
established is shaded such that a shaded icon near an edge 
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of the iconic representation indicates to the user that the 
portable unit is approaching a geographic area in which 
communication cannot be established with the stationary 
transceiver stations within the predetermined geographic 
region. 

15. The portable unit according to claim 14 wherein lack 
of shading of any icon included within the iconic represen­
tation indicates that the portable unit is out of range of 
communication with the stationary transceiver stations 
located within the predetermined geographic region. 

16 
16. The portable unit according to claim 10, wherein the 

stationary transceiver stations within the predetermined geo­
graphic region comprise all of the stationary transceiver 

5 stations within the personal communication system such that 
the iconic representation provides a coverage map of all 
areas in which communication is provided by the personal 
communication system. 

* * * * * 
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(57) A frequency multiplier and mixer circuit comprises a frequency multiplier circuit composed of a first differential 
amplifier, which includes a first differential circuit M1, M2 lormed of source-coupled first and second FETs M1, M2 having 
their sources connected in common to a first constant current source and a second differential circuit formed of source­
coupled third and fourth FETs M3, M4 having their sources connected in comrron to a second constant current source. The 
first and fourth FETs M1, M4 have the same driving power larger than that of the second and third FETs lv12, M3 and have 
their drains connected to a first output node 6, and the second and third FETs M2, M3 have the same driving power and 
have their drains connected to a seoond output node 7. Gates of the first and third FETs are connected in common to one 
terminal of a first pair of input terminals for receiving a signal to be frequency-multiplied, and gates of the second and fourth 
FETs are connected in common to the other terminal of the first pair of input terminals. A current mirror circuit network 
MS - M9a has an input current path connected to the first output node 6 so as to flow a differential current between the first 
and second output nodes. A second differential amplifier 01, 02, which constitutes a mixing circuit, includes a pair of 
emitter-coupled bipolar transistors 01, 02 having their bases connected to receive a mixing signal. Emitters of the pair of 
bipolar transistors are connected in common to a mirror current path of the current mirror circuit network. Q1, 02 may be 
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SPECIFICATION 

Title of the Invention 

FREQUENCY MULTIPLIER AND MIXER CIRCUIT 

Background of the Invention 

Field of the invention 

The present invention relates to a frequency multiplier and mixer 

circuit composed of one circuit and capable of executing both of a 

frequency m~ltiplying operation and a mixing operati(?n. 

Description of related art 

As well known, in the case of requiring both of the frequency 

multiplying operation and the mixing operation, for example, a frequency 

multiplying circuit and a mixing circuit independent of each other have 
. . 

been coupled with a bandpass filter. 

However, this prior-art frequency multiplying and mixing circuit 

has been difficult to have a wide operating band. In addition, if the 

frequency multiplying circuit and the ~ixing circuit are implemented in a 

bipolar and MOS- semiconductor integrated circuit process, since 

tenninals are required to_ externally connect the filter, the number of 

external terminals in the s~miconductor integrated circuit has to be 

increased. 

Summary of the Invention 

Accordingly, it is an object of the present invention to provide a 

frequency multiplier and mixer circuit which has overcome the above 

mentioned defect of the conventional one. 

- 1 -
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Another object of the present invention is to provide a frequency 

multiplier an~ mixer circuit1 which requires no external filter and which 

can be realized in a semiconductor integrated circuit without increasing 

the number of external tenninals. 

The above and other objects of the present invention are achieved in 

accordance with the present invention by a frequency multiplier and 

mixer circuit comprising: 

a first pair of input terminals for receiving a sig'nal to be 

frequency-multiplied; 

a second pair of input tem1i11als fo! receiving a mi~ing signal; 

an output terminal for outputting an output signal; 

a frequ~ncy multiplier circuit composed of a first differential 

amplifier, which includes a first differential circuit formed of 

source-coupled first and second field effect transistors having their 

respective driving_ powers in a ratio of K: 1 where K is a positive real 

number excluding 1, and a second differential circuit formed of 

source-coupled third and fourth field effect transistors having their 

respective driving powers in a ratio of 1 : K. sources of the first and 

second field effect transistors being connected in common to a first 

constant current source, and sources of the third and fourth field effect 

transistors being connected in common to a second constant current 

source, gates of the first and third field effect transistors having different 

driving powers being connected in common to one terminal of the first 

pair of input terminals, and gates of the second and fourth field effect 

transistors having different driving powers being connected in common to 

the other terminal of the first pair of input terminals, drains of the first 

and fourth field effect transistors having the same driving power being· 

- 2 -
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connected to one node of a pair of output nodes, and drains of the second 

and third field effect transistors having the same driving power being 

connected to the other node of the pair of output nodes; 

a current mirror means having an input current path connected to 

the one node of the pair of output nodes so as to flow a differential 

current between the pair of output nodes, and a mirror current path; and 

a mixing circuit composed of a second differential amplifier, which 

includes a pair of inputs connected to the second pair of input terminals, 

one end of one main current path of two main current paths of the second 

differential amplifier be~ng connected to the output terminal, the other 

end of each of the two main current paths being connected in common to 

the mirror current path of the current mirror means. 

Here, in the case of metal-oxide-semiconductor field effect 

transistors, the driving power can be expressed by a ratio of a gate width 

"W" to a gate length 111'1, namely, "W/L". Alternatively, in the case of 

junction field effect transistors, the driving power can be expressed by a 

maximum drain current. 

In one embodiment1 the frequency multiplier and mixer circuit 

further_ includes a first current mirror circuit having an input current 

i;ath and a mirror current path which are respectively connected between 

a supply voltage and the one node of the pair of output nodes and between 

the supply volt~ge and the other node of the pair of outpui nodes, and 

wherein the current mirror means -includes a second current mirror 

circuit having an input current path connected between the supply voltage 

and the one node of the pair of output nodes and a mirror current path 

connected at its one end to the supply voltage, and a· third current mirror 

circuit having an input current path connected in series with the mirror 
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. current path of the second current mirror circuit, a mirror current path 

of the third current mirror circuit being conne~ted to the other end of 

each of the two main current paths of the second differential amplifier. 

In one preferred embodiment, the second differential amplifier 

includes a pair of emitter-coupled bipolar transistors having their 

respective bases connected to the second pair of input terminals, 

respectively, emitters of the pair of bipolar transistors being connected in 

series to the mirror current path of the third current mirror circuit, and a 

collector of one of the bipolar transistors is connected to the output 

tenninal. 

In another preferred embodiment, the third current rriirror circuit 

having first and second mirror current paths of the same current capacity. 

The second differential amplifier includes a first differential circuit 

fonned of source-coupled fifth and sixth field effect transistors having 

their sources connected in common to the first ~1irror current path of the 

third current mirror circuit, and a second differential circuit formed of 

source-coupled seventh and eighth field effect transistors having their 

sources connected in common to the second mirror current path of the 

third current mirror circuit, a ratio of a gate width-to-length ratio of the 

fifth field effect transistor to a gate width-to-length ratio of the sixth field 

effect transist~r being l : 9.5, and a ratio of a gate width-to-length ratio 

of the seventh field effect transistor to a gate width-to-length ratio of the 

eighth field ~ffect transistor being 9.5 : 1, gates of the fifth and eighth 

field effect transistors being connected in common to one input of the 

second pair of input terminals, and gates of the sixth and seventh field 

effect transistors being connected in common to the other input of the 

second pair of input terminals, drains of the fifth and seventh field effect 
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transistors being connected to each other, and drains of the sixth and 

eighth field effect transistors being connected to each other. 

Preferably, the first and second constant current sources have the 

same current capacity, and the driving power of the first and fourth field 

effect transistors is larger than that of the second and third field effect 

transistors. 

The above and other objects, features and advantages of the present 

invention will b~ apparent from the following description of preferred 

embodiments of the invention with reference to the accompanying 

drawings: 

Brief Description of the Drawings 

Figure 1 is a circuit diagram of a first embodiment of the frequency 

multiplier and mixer circuit in accordance with the present invention; 

Figure 2 is a circuit diagram of a differential circuit of_ the mixer 

circuit portion of a second embodiment of the frequency multiplier and 

mixer circuit in accordance with the present invention; and 

Figure 3 is a graph showing a transconductance of the differential 

circuit shown in Figure 2. 

Description of the Preferred embodiments 

Referring to Figure 1, there is shown a circuit diagram of a first 

embodiment of the frequency multiplier and mixer circuit in accordance 

with the present invention. 

The shown frequency multiplier and mixer circuit includes a first 

differential amplifier composed of field effect transistors (FETs). The 

first differential amplifier includes two sets of differential transistor 
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pairs, a first differential transistor pair being fanned of source-coupled 

FETs Ml and M2 having their sources connected through a current 

source Io to ground, and a second differential transistor pair being 

formed of_ source-coupled FETs M3 and M4 having their sources 

connected through another current source Io to ground. 

The two sets of differential transistor pairs are configured to have 

the following driving power ratio: 

Ml : M2 = M4 : M3 = K : l 

where K is a positive real number excluding 1. 

A pair of FETs Ml and M4, which have the same driving power 

but which are connected to the different current sources, respectively, 

have their drains connected to each other so as to constitute one node 6 of 

a pair of output nodes. Another pair of FETs M2 and M3, which have the 

same driving power but which are connected to the different current 

sources, respectively, have their drains connected to each other so as to 

constitute the other node 7 of the pair of output nodes. 

In addition, a pair of FETs Ml and M3, which have the different 

driving powers, respectively, and which are connected to the different 

current sources, respectively, have their gates connected to each other and 

connected in common to one tenninal 1 of a first pair of input tem1inals 

for receiving a local voltage signal VLo to be frequency-multiplied. 
I 

Another of FETs· M2 and M4, which have the different driving powers, 

respectively, and which are connected to the different current sources, 

respectively, have their gates connected to each other and connected in 

common to the other terminal 2 of the first pair of input terminals. 

The shown frequency multiplier and mixer circuit also includes a 

second differential amplifier composed of a pair of emitter-coupled 

- 6 -
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bipolar transistors Ql and Q2. Bases of these bipolar transistors Ql and 

Q2 are respectively connected to a second pair of input tenninals 3 and 4 

for receiving a mixing voltage signal VRF- In addition, a collector of the 

transistor Q 1 is connected to a supply voltage V cc, and a collector of the 

transistor Q2 is connected through a load resistor RL to the supply voltage 

Vee. The collector of the transistor Q2 is also connected to an output 

tenninal 5 for outputting a mixer output voltage signal V OUT· 

Furthermore, the shown frequency multiplier and mixer circuit 

includes three current mirror circuits. The first current mirror circuit is 

composed of FETs MS and M6 having their gates connected to each other 

and having their sources connected in· common to the supply voltage V cc. 

A drain of the PET MS is connected to the gate of the PET MS itself and 

also to the one output node 6 which is connected in common to the drains 

of the FETs Ml and M4. A drain of the FET M6 is connected to the 

other output node 7 which is connected in common to the drains of the 

FETs M2 and M3. Therefore, the FET M5 constitute$ an input current 

path of the first current mirror circuit, and the FET M6 constitutes a 

mirror current path of the first current mirror circuit. 

The second current mirror circuit is composed of FETs M7 and MS 

having their gates connected to each other and having their sources 

connected in common to the supply voltage V cc. A drain of the PET M7 

is connected to the gate of the FET M7 itself and also to the one output 

node 6 which is connected in common to the drains of the FETs Ml and 

M4. The FET M7 constitutes an input current path of the second current 

mirror circuit, ?Dd the PET M8 constitutes a mirror current path of the 

second current mirror circuit. 
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The third current mirror circuit is composed of FETs M9 and M9A 

having their gates connected to each other and having their sources 

connected in common to the ground. A drain of the FET M9 is connected . . 

to the gate of the FET M9 itself and also to a drain of the FET MS of the 

second current mirror. circuit. A drain of the FET M9 A is connected to 

the emitters of the transistors Ql and Q2 of the second differential 

amplifier. The FET M9 constitutes an input current path of the third 

current mirror circuit, and the FET M9A constitutes a mirror current 

path of the third current mirror circuit. 

Thus, a differential current between the two sets of differential 

transistor pairs in the first differential amplifier flows through the FET 

M7, and therefore, a corresponding differential current also flows 

through the PET M8, so as to control an emitter current of the second 

differential amplifier. 

Here, it would be apparent to persons skilled in the art that, in the 

above mentioned embodiment, the respective FETs can be replaced by 

bipolar transistors. 

In the case that the first differential amplifier is constituted of 

metal-oxide-semiconductor fie id ef_f ect transistors (MOSFETs), the 

driving power can be expressed by a ratio of a gate width "W11 to_ a gate 

length "L", namely, "W/L". Therefore, if the FETs Ml to M4 have their 

gate width-to-length ratios of "W1/L1", 11W2/L211 , "W3/L3'', and "W4/L4'\ 

the following relation holds: 

W1/L1 = K (Wz/L2) = K (W3/L3)= W4/L4 

(for example, L1 = L2 = L3 = L4) 

Here, if an effective mobility is expressed by µn, and a gate oxide 

film capacitance per unit area is expressed by Cox, the transconductance 
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parameter ~ can be· expressed by (1/2)µn•C 0x(W/L). Therefore, if the 

threshold voltage is expressed by Vt and a gate-source voltage is expressed 

by V osi (i=l, 2, 3, 4), a drain current Icti of the respective FETs Ml to 

M4 can be expressed by the following equations (1) to ( 4 ): 
I 

ldl = K~(Vosl - Vt)2 ...... (1) 

Ia2 = ~(Vos2 - V1)2 ······(2) 

ld3 = ~(Vas3 - Vt)2 ..... _,(3) 

ld4 = K~(Vos4- Vt)2 .. , .. ,(4) 

In addition, the constant current source Io has the constant current 

expressed by the following equation (5), and the input voltage VLo can be 

expressed by tl,.e following equation (6). 

Ia1 + ld2 = lci3 + ld4 = Io ... ,,,(5) 

Vos1 - Vos2 = Vos3 - Vos4 = VLo ...... (6) 

Therefore, a differential current AI1 between the drain currents ld1 

and ld2 can be expressed by the following equation (7), and a differential 

current Ah between the drain currents ld3 and ld4 can be expressed by 

the following equation (8). Accordingly, a whole total differential 

current AI can be obtained in the following equation (9). 

/j_ l 1 = ldl - Id2 

= 
-(1-K) {(l+K)Io-2K~V2i.o} 

( l+K) 2 

✓ Jo 2 + 4~KVw (l+K) 7f-KV w 

( l+K) 2 
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/112= ld3 - Id4 
. 2 

(1-K) { (l+K) Io - 2K ~ V w } 
= 

( l+K) 2 

- f l 2 
+ 4~KV1.0-y (I+K) t-KV w 

( l+K) 2 

fi I = ( ld1 + ld4) - ( ld2 + Id3 ) 

= h.I1 -h.!2 

-20-K) { (l+K)Io - 2K~ V2w} 
= 

( l+K) 2 

...... (8) 

...... (9) 

The total differential current .ilI is brought into a drain current Ids 

of the FET MS by cooperation of the first current mirror circuit 

composed of the FET MS and M6 and the second current mirror circuit 

composed of the PET M7 and M8, and therefore, is also brought into 

respective drain currents ld9 and Ict9A of the FETs M9 and M9A of the 

third current mirror circuit. Namely, .ill= Icts = Ici9 = ld9A· This third 

current mirror circuit composed of the FETs M9 and M9A constitutes a 

driving current source for driving the second differential amplifier 

formed of the bipolar trapsistor Ql and Q2. 
I 

Assuming that the transistors Q1 and Q2 have the same DC 

common-base current- gain factor CIF, respective collector currents Icl 

and Ic2 of the transistors Q 1 and Q2 can be expressed by the following 

equations (10) and (11): 

ap •~I Ic1= --------,,,...,,.---
1-+exp(- VRF_) 

VT 
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I c2·= __ o;..;...F_._li_I~_ 
1 + exp ( VRF ) 

VT 

...... (11) 

In addition, a sum and a difference between the two collector 

currents are respectively expressed by the following equations (12) and 

(13): 

Ic1 + Ic2 = Up L\I ...... (12) 

VRF 
I c1 - I c2 = O:pl\ ltanh ( 2VT ) ...... (13) 

In the equation (13), the thennal voltage VT is expressed by 

VT= (kT/q) 

where k is Boltzsmann's constant; 

q is elementary charge (electric charge of unit electron); and 

T is absolute temperature (in the degree of Kelvin scale). 

Here, tanh x can be expressed as tanh x = x - (1/3)x3 • • • • • •, if 

Ix!<< 1. Therefore, when IVRFI << 2VT, if it can be approximated as 

tanh x ~ x, the equation (11) can be modified into the following equation 

(14): 

...... (14) 

Therefore, the mixer output voltage V OUT can be expressed by the 

following ~quation (15): 

- 11 -
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Vour = Vee - RLic2 

=iVcc- ~ 0:F~l•RL+ 4~T CXFAI •VRF 

(1-K) • 2(1-K) 2 = Vee +---exp I o•RL - ---CXp ~ RL • V w 
l+K (l+K)2 
1 (1-K) 

-- ClF Io• VRF 
2VT (l+K) 

+ _l_ 2(1-K) O:p ~ RL • V 21.0 • VRF 

VT (l+K) 2 ...... (15) 

Here. assuming that VLo = IVLol cos 2nfLot and 

VRF = IVRFI cos 21tfRFt, the item of V2Lo•VRF in the equation (15) can 

be expressed as the following equation (16): 

v2i.o. VRF 

= I Vrn I 2 IV RF! ~ - cos 2; ( 2 f w) t cos 2 n: f RF t 

1 2 • 1 
=2 I Vwl I VRFI { cos 2 x f RF t - 2 cos 2 n: (2fID + fRF) t 

...... (16) 

-
In other words, from the item of V2Lo• V RF in the equation (15) it is 

possible to obtain a sum frequency component and a difference frequency 

component between a doubled frequency 2fLo of the local signal V LO and 

the frequency fRF of the mixing signal VRF• Therefore, by selecting a 

desired frequency component from the sum frequency component and the 

difference frequency component by a filter, it is possible to obtain an 

output of the frequency multiplier and mixer circuit. 

- 12 -
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In the above mentioned embodiment, the first differential amplifier 

has been formed of the MOSFETs. However, the first differential 

amplifier can be formed of junction type FETs (JFET). In the case of 

JFETs, since the driving power is defined by a maximum drain current 

IDss, the above mentioned equations (1), (2) and (5) can be replaced with 

the following equations (17), (18) and (19), respectively. 

Vos1 2 ld1 = Kloss (1-- ) 
VP 

Vos2 2 
ld2 = loss ( 1-"""yp" ) 

ldt + lct2 = Io 

...... (17) 

...... (18) 

...... (19) 

Namely, a result similar to that of the above mentioned embodiment 

can be obtained only by replacing VT and~ by Vp and (Ioss/Vp2), 

respectively. This means that the present invention can be similarly 

applied to the case in which the FETs are implemented in the GaAs 

MESFET technology. 

In particular, as seen from the above mentioned equation (9), 

undesired frequency components of the output current of the frequency 

multiplier circuit is as small as -40dB in comparison with a 2fLo 

component in an actual circuit. Namely, the undesired frequency 

components is at a level which does not require a filter for removing the 

undesired components. Therefore, it is expected that the frequency 

multiplier and mixer circuit can be implemented in a semiconductor 

integrated circuit chip with requiring no external filter between the 

frequency multiplier and the mixer. 
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In the above mentioned embodiment, the second differential 

amplifier has been fonned of the bipolar transistors, but can be fonned of 

FETs. For example, a MOSFET differential amplifier, which can be used 

as the second differential amplifier, is disclosed by A Nedungadi and T. 

R. Viswanathan "Design of Linear CMOS Transconductance Elements", 

IEEE Trans. Circuits and Systems, Vol. CAS-31, No. 10, Oct., 1984. 

The differential amplifier disclosed by A Nedungadi and T. R. 

Viswanathan has an improved lineadty of the transconductance by using a 

cross-coupled quad cell as a squaring circuit, but needs a large number of 

transistors and therefore requires a large consumption current. In 

addition, a large occupying area is required in an integrated circuit. 

Referring to Figure 2, there is shown a circuit diagram of a 

differential circuit which is formed of only FETs and which can be used 

as the second differential amplifier of the frequency multiplier and 111:ixer 

circuit in accordance with the present invention. The shown differential 

amplifier is remarkably simpler in construction than the differential 

amplifier disclosed by A Nedungadi and T. R. Viswanathan. 

The differential amplifier s~own in Figure 2 is composed of two 

sets of differential transistor pairs, a first differential transistor pair being 

formed of source-coupled FETs Ml 0 and M20 having their sources 

~onnected to ground through the PET M9A (first mirror current path) of 

the third current mirror circuit acting as a current source Io, and a 

second differential transistor pair being formed of source-coupled FETs 

M30 and M40 having their sources connected to ground through a FET 

M9B (second mirror current path), which is connected to· the FET M9A 

of the third current mirror circuit, similarly to the PET M9 A, and which 

acts as another current source Io. 

- 14 -
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Here, as mentioned hereinbefore. a ratio of a gate width "W" to a 
I 

gate length "L" is expressed by "W/L", and the gate width-to-length ratio 

of the FET MlO to M40 are expressed by "W10/L10", "W20/L20", 

"W30/L30", and "W40/L40", respectively. In connection with the gate 

width~to-length ratio, the FET MlO to M40 has the following relation: 

(W 10/L 10) : (W 2o/L20) = 1 : K 

(W30/L30): (W40/L40) = K: 1 

where K is 9.5. 

Gates of the FETs M 10 and M40 are connected to each other and 

also connected in commo to one of a pair of input nodes for receiving an 

input signal Vin as the mixing signal VRF, and gates of the FETs M20 and 

M30 are connected to each other and also connected in common to the 

other of the pair of input node nodes for receiving the input signal Vin. 

Drains of the FETs Ml O and M30 are connected to each other so as to 

receive a drive current 110 in common, and drains of the FETs M20 and 

M40 are connected to each other so as to receive receive a drive current 

ho in common. 

Now, assuming that the four FETs MlO to M40 operate in a 

saturated regions, and also assuming that Li = L2 = L3 = L4, respective 

drain currents Ict10, ld20, ld30, and Ict30 of the four FETs MIO to M40 can 

be expressed as follows: 

ldlO = ~(VoslO - Vt)2 

ld20 = K~(V GS20 - V t)2 

ld30 = K~(V GS30 - Vt)2 

lci40 = ~(V 0S40 - V t)2 

.... ,.(20) 

...... (21) 

...... (22) 

.. , .. ·(23) 

where p is the transconductance parameter of the PET MIO, and is 

expressed by (1/2)µ •C0 x(W/L) where µ is an effective 
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= 

mobility and Cox is a gate oxide film capacitance per unit 

area; 

V GS 10, Vos20, Vos30 and V as40 a gate-source voltage of the 

FETs MlO to M40; and 

Vt is the threshold voltage. 

Therefore, the constant current source and ~e input voltage Vin can 

be expressed as follows 

ldlO + Ic120 = Ia30 + Ia40 = Io ...... (24) 

VoslO - Vos20 = Vos40 - Vos30 = VLo 

If the above equations (20) to (25) are solved, the following 

equation can be obtained: 

ldlO -Id20 

(-✓ Io ~ V· ~ ~ Io ) 
~ . lll (K~) 

Io 

-Io 

······(26) 
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= 

······(27) 

Therefore, 
A I I= ( ldIO + fc130) - ( ld20 + ld40) 

= ( ld10 - ld20) + ( It130 - ld40) 

7t-1 ~ Vm ✓ (1+½) 7f -V'm 

c1+ ~ l 
( I Vin I~ - fro ) 

if CKITT 

t/t-JP•• ✓,.....(l_+_t_) _-I;--V-2-in + _2_(1_-=-1_}_~_v_2_in 
- K sgn(Vm) 

(1+~_}2 (1+~ )2 

2 (_!_) 
K 

+ --- Iosgn(Vin) 
1+1-

K 

21 o sgn( Vin) 

-

( fro < j Vin I ~ ✓ IO ) 

-V CKITT P 

(I Vm I?:; ✓ ~ J 

······(28) 

By differentiating the above equation (28) by the input voltage Vin, 

the transconductance can be obtained. 

- 17 -
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d (l\Il) 
d Vin 

( K+l)✓ l+K 

( K+l)✓ l+K 

[ 

[ 
4(1--i )~Vin 

+------
(1+ ~ )2 

0 

v\n 
1------

(1+-1 )(~) 
K p 

2 
V in 

2 V in 

· ..... (29) 

In the above equation (29), putting K=9.5, the obtained 

transconductance can have a 15% equ_iripple of the maximum value, and 

therefore, the linearity can be improved to a maximum degree. 

Figure 3 is a graph showing a transconductance of the differential 

circuit shown in Figure 2. 

In addition, if the gate size can be reduced, the size of the FETs can 

be correspondingly reduced. Therefore, similarly to the conventional 

unbalanced differential circuit, if the gate length L is the same and the 

- 18 -
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' gate width is K times, gate areas Sorn and S020 of the FETs Ml0 and 

M20 can be expressed 

. Sa =Smo +S020= L10W10(l+K) ...... (30) 

In the embodiment shown in Figure 2, it can be assumed as follows: 
W10/L10 = 1/ .fK ..... ,(31)· 

W20/L20 = .Ji ., .... (32) 

Therefore, the gate areas Saro and S020 can be expressed as 

follows: 

Sa = Som + S020 = .Ji W 102 + .J'K L202 ...... (33) 

Here, assuming that respective minimum sizes of the gate length L10 

and the gate width W 10 are 3µm, from the equation (30), 

Sa= 94.5µm2 

On the other hand, assuming W10 = L20 = 3µ.m, from the equation 

(33), 

So= 55.5µm2 

Namely, the gate area can be reduced to 58.7%. This corresponds 

to K=5.2 in the conventional method in the gate length L is the same and 

the gate width is K times. Namely, the transistor size can be reduced in 

comparison with K=9 .5 in the conventional met.hod. 

-In addition, if the input signal is in the range of IVinl ~ 0.85Vµ 

where Vµ = (Io/~)112, the transconductance is in the range of -15% from 

tl1e maximum value, and therefore, a sufficient wide range having a 

relatively good linearity can be obtained. In conventional matching 

differential circuit, the transconductance drops to -30% in the range of 

IV inl S Vµ. Accordingly, the linearity can be improved double by 

restricting the input range by 15%. 
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In general, the· gate length L of the transistors has a relatively large 

variation of manufacturing. However, when the degree of unbalance is 

enlarged to K=9.5, even if the value of K varies to some extent, if the 

matching of the device can be ensured, the change of the characteristics is 

small. For example, the transconductance characteristics in the cases of 

K=9 and k=lO are added in Figure 3. 

As seem from the above, in the frequency multiplier and mixer 

circuit in accordance with the present invention, the first differential 

amplifier constituting the frequency multiplier is composed of a squaring 

circuit utilizing a squaring characteristics of the FETs, and therefore, a 

sufficient spurious characteristics can be obtained. Accordingly, the 

frequency multiplier can be connected to the second differential amplifier 

constituti~g the mixer, through the current mirror circuits, but with no 

filter between the frequency multiplier and the mixer. In addition, 

external terminals for the frequency multiplier become unnecessary. 

Therefore, the frequency multiplier and mixer circuit in accordance with 

the present invention is very suitable to be implemented in the 

semiconductor integrated circuit. 

The invention has thus been shown and described with reference to 

the specific embodiments. However, it should be noted that the. present 

invention is in no way limited to the details of the illustrated structures 

but changes and modifications may be made within the scope of the 

appended claims. 
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Claims: 

1. A frequency multiplier and mixer circuit comprising: 

a first pair of input terminals for receiving a signal to be 

frequency-multiplied; 

a second pair of input terminals for receiving a mixing signal; 

an output tern1inal for outputting an output signal; 

a frequency multiplier circuit composed of a first differential 

amplifier, which includes a first differential circuit formed of 

source-coupled first and second field effect transistors having their 

respective driving powers in a ratio of K : 1 where K is a positive real 

number excluding I, and a second differential circuit formed of 

source-coupled third and fourth field effect transistors having their 

respective driving powers in a ratio of 1 : K, sources of said first and 

second field effect transistors being connected in common to a first 

constant current source, and sources of said third and fourth field effect 

transistors being connected in common to a seco:nd constant current 

source, gates of said first and third field effect transistors having different 

driving powers being connected in common to one tenninal of said first 

pair of input tefll).inals, and gates of said second and fourth field effect 

transistors having different driving powers being connected in common to 

the other terminal of said first pair of input tem1inals, drains of said first 

and fourth field effect transistors having the same driving power being 

connected to one node of a pair of output nodes, and drains of said second 

and third field effect transistors having the same driving power being 

connected to the other node of said pair of output nodes; 
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a current mirror means having_ an input current path connected to 

said one node of said pair of output nodes so as to flow a differential 

current between said pair of output nodes, and a mirror current path; and 

a mixing circuit composed of a second differential amplifier, which 

includes a pair of inputs connected to said second pair of input terminals, 

one end of one main current path of two main current paths of said 

second differential amplifier being connected to said output terminal, the 

other end of each of said two main current paths being connected in 

common to said mirror current path of said current mirror means. 

2. A frequency multiplier and mixer circuit claimed in Claim 1 

further including a first current mirror circuit having an inp~t current 

path and a mirro;r current path which are respectively connected between 

a supply voltage and said one node of said pair of output nodes and 

between said supply voltage and said other node of said pair of output 

nodes, and wherein said current mirror means includes a second current 

mirror circuit having an input current path connected between said supply 

voltage and said one node of said pair of output nodes and a mirror 

current path connected at its one end to said supply voltage, and a third 

current mirror circuit having an input current path connected. in series 

with said mirror current path of said second current mirror circuit, a 

mirror current path of said third current mirror circuit being connected 

to the other end of each of said two main current paths of said second 

• differential amplifier. 

3. A frequency multiplier and mixer circuit claimed in Claim 2 

wherein said second differential amplifier includes a pair of 
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emitter-coupled bipolar transistors having their respective bases connected 

to said second pair of input terminals, respectively, emitters of the pair of 

bipolar transistors being connected in series to said mirror current path of 

said third current mirror circuit, and a collector of one of said bipolar 

transistors is connected to said output tenninal. 

4. A frequency multiplier and mixer circuit claimed in Claim 2 

wherein said third current mirror circuit having first and second mirror 

current paths of the same current capacity, and wherein said second 

differential amplifier includes a first differential circuit formed of 

-source-coupled fifth and sixth field effect transistors having their sources 

connected in common to said first mirror current path of said third 

current mirror circuit, and a second differential circuit formed of 

source-coupled seventh and eighth field effect transistors having their 

sources connected in common to said second mirror current path of said 

third current mirror circuit, a ratio of a gate width-to-length ratio of said 

fifth field effect -transistor to a gate width-to-length ratio of said sixth 

field effect transistor being 1 : 9.5, and a ratio of a gate width-to-length 

ratio of said seventh field effect transistor to a gate width-to-length ratio 

of said eighth field effect transistor being 9.5 : 1, gates of said fifth and 

eighth field effect transistors being connected in common to one input of 

said second pair of input terminals, and gates of said sixth and seventh 

field effect transistors being connected in common to the other input of 

said second pair of input tenninals, drains of said fifth and seventh field 

effect transistors being connected to each other, and drains of said sixth 

and eighth field effect transistors being connected to each other. 
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5. A frequency multiplier and mixer circuit claimed in Claim 1 wherein 

said first and second constant current sources have the same current 

capacity, and the driving power of said first and fourth field effect 

transistors is larger than that of said second and third field effect 

transistors. 

6. A frequency mixer and multiplier circuit substantially as herein 

described with reference to accompanying drawings. 
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10.10 DIA COf'MRTER CIRCUITS 743 

10..n An analog signal il'l the 1U,gc Oto + 10 V bi to be converted ~ aa 8-bit digital !ign&l. What is the 
of tn6 coavenron in volis? ~· is t'he digital rq,~lltloa of an input cl: 6 V'! What is the tepn,Mnwien of 

? What is th~ emir made. in die quutlzation of 6.2. V in .absolute terma and as a percent of die input? as 
n,U scale?~• i& tho lllrgisat .pot.sibltl quantization error u a percent of full scale? 

0,0392 V; 10011001; 10011110; -0.0064 V; -0.1%; -0.064~~ 0.19Mb 

10.10 DIA CONVERTER CIRCUITS 

·lasic Circuit Using Binary-Weighted Reslators 
Figure 10.31 shows a simple circuit for an N-bit DIA converter. The circuit consists of a 
reference voltage V~i. N binary-w~ighted resistors R, 2R. 4R, BR . .... 2N-IR, N 
single-pole double-throw switches S1 , S2 , . . , S,,,. and an op amp together with its 
feedback resistance R.r R 12. 

10.31 An N-bit 0/A converter u,ing a binary-weighted resirtive ladder network. 

The switches are controlled by an N-bit digital input word D. 

. b1 b2 bN 
D = Ii + zi" + ... + 2N (U).67) 

where b1, b2., and so on are bit coefficients that are either m or O. Note that the bit br,r i.s 
the least signiftcant bit (LSB) and b1 is the most significant bit (MS.B), ln the circuit in 
Fig, l.0.31, b1 controls switch Si, b2 controls S2, and so on. When b1 is 0, switc.h S, 1s in 
position l, and when b1 is 1 switch S1 is in position 2. 

Since position :1 o.f all switches is g.round and position 2 is virtual ground, the current 
through each resistor remains constant. .Each switch simply controls where its correspond­
ing current goes.: to ground (when the corresponding bit is 0) or to virtual ground (when 
the corresponding bit is l). The currents flowing into the virtual ground add up, and the 
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744 AN.AJ.OG INTEGRATED CIRCUITS 

R•2R Ladders 

sum flows through the feedback resistance R1. The total current i0 is therefore given 

. Vref V«=r Vrer 
I() = ·--b, +-bi + q. + --b · R 2R 2N-IR N 

= 2Vret (!?J_ + bz + ... + bN) 
R ,2 1 22 2,.., 

Thus 

and the output voltage v0 is given by 

which is directly proportional to the digital word D, as desired. 
It should be noted that the accuracy of the DAC depends critically on ( 1) the ac 

of V,er. (2) the precision of the binary-weighted resistors, and (3) the perfection 
switches. Regarding the third point, we should emphasize that these switches 
analog signals; thus their perfection is of considerable interest. While the offset 
and the finite on resistance are not of critical significance in a digital switch, these 
eters arc of immense importance in analog switches. The use of FE.Ts to • 
analog switches was discussed in Chapter 5, Also, we shall shortly see that in 
circuit implementation of the DAC the binary-weighted currents are generated 
sources. In this case the analog switch can be realized using the differential-pair circuit, 

will be shown. 
A disadvantage of the binary-weighted resistor network is that for a large number 

bits (N > 4) the spread between the smallest and largest resistances becomes 
This implies difficulties in maintaining accuracy in resistor values. A more con 
scheme exists utilizing a resistive network called the R-2R ladder. 

Figure 10.32 shows the basic arrangement of a DAC using an R-2R ladder. Because of 
small spread in resistance values. this network is usually preferred to the binary-w 
scheme discussed above. especially for N > 4. Operation of the R-2R ladder is s 
forward. First, it can. be shown, by starting from the right and working toward 
that the resistance to the right of each ladder node, such as that labeled X, is equ 
Thus the current flowing to the right, away from each node, is equal to the current 
downward to, ground, and twice that current flows into the node from the left 
follows that 

11 = 2/z ::= 413 = '" = 2N··IJN 

Thus, as in. the binary-weighted resistive network, the currents controll,ed by the s 
are binary weighted. The output current io will therefore be given by 

. YrofD 10=-
R 

21, 

s 
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10.10 DIA CONVERTER CIRCUITS 745 

2R 

I 2 

• To op amp 
• • ---➔ virtual ground 

io 

Rg. 10.32 Bolilc circuit configuration of a OAC utilizing on R-2R ladder netwonc. 

A Practlcc:11 Circuit lmplementotlon 

A practical circuit implementation of the DAC utilizing an R-2R ladder is shown in 
Fig. 10.33. The circuit utilizes BJTs to generate binary-weighted constant currents/ 1, / 2 , 

. . . , IN, which are switched between ground and virtual ground of an output summing op 
amp (not shown). We shall first show that the currents/ 1 to IN are indeed binary weighted, 
with / 1 corresponding to the MSB and l1v corresponding to the LSB of the DAC. 

Starting at the two rightmost transistors, Q,v and Q,, we see that if they are matched 
their emitter currents will be equal and are denoted (IN/a). Transistor Q, is included to 
provide proper termination of the R-2R network. The voltage between the base linl! of the 
BJTs and node N will be 

where V8E,.. is the base-emitter voltage of QN. Since the current flowing through the 
resistor R connected to node N is (2/,,tfa.), the voltage between node B and node (N - J) 
will be 

Assuming, for the moment. that Vs£,.,. 1 Yst:,v• we see that a ,·oltage of (41,..,/a)R appears 
across the resistance 2R in the emitter of QN-·l• Thus QN-J wm have an emitter current of 
(2/N/a) and a collector current of (2/N), twice the current in QN, The two tr1msistors will 
have equal V86 drops if their junction areas a.re sea.led in the same proportion as their 
currents, which is usually done in practice. 

Proceeding in the above manner we can show that 

/1 := 212 = 413 = ... '= 2N-l[N 

under the assu.m.pt.ion that tlle EBJ areas of Q1 to QN are scaled in a binary-weighted 
fashion. 
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Fig. 10.33 A practical circuit lmphtmentalion of a DAC utlllzlnQ on R-2R ladder network. 

current SWitches 

Next consider op amp A1, which. together with the reference transistor Qrcf• fonm 
negative-feedback loop. (Cunvince yourself that the feedback is indeed negath·e.) 
virtual ground appears at the collector of Q,..,f forcing it to conduct a collec1.orcu11 
lrcr VrerlR,,,r independent of whatever impetfections Qrer might have. Now. if Q>d' 
Q1 are matched. their collector currents will be equal, 

!1 =/ref 

Thus. the binary-weighted currents are directly related to the reference current. in 
dent of the exact values of V 8.11 and a. Also observe that op amp A, supplies the 
currents of an the BJTs. 

Each of the single-pole double-throw switches in the DAC circuit of Fig. 10.33 can< 
implemented by a circuit such as that shown in Pig. 10.34 for switch Sm. Here lm 
the current flowing in the coUeclor of the mth bit transistor. The circuit is a diffe 
pair with the base of the reference transistor Qmr connected to a suitable de voltage 
mtd the digital signal re:presenti.ng the mth bit bm applied to the base of the other tra 
Qm,, .. If the voltage representing bm is higher than Vi,;.,.~ by a few hundred millivolts, 
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Fig. 10.34 Circuit implementation or lWftch Sm 

In the 0AC Of Fig. 10.33. In a SICMOS 
V1,,.. technology, Q,,,, and Q"" con be implel'TWlnted 

uling MOSFE'b, thus avoiding the Inaccuracy 
caused by !he bo8e current of SJTs. 

will tum on and Q,,.r will tum off. The bit current I,,, will flow through Q,m and onto the 
output summing line. On the other hand, when b,,, is low, Q..,$ will be off and I,,, flows 

through Q,.,,. to ground. 
The current switch of Fig. 10.34 is simple and features high-speed operation It 

suffers, however, from the fact that part of the current /,,, flows through the base of Q,,,, 
and thus does not appear on the output summing line. More elaborate circuits for current 
switches can be found in Grcbene (1984). Also, in a BiCMOS technology the differential­
pair transistors Q,,u and Q,." can be replaced with MOSFETs, thus eliminating the base 

current problem . 

.• 11 AID CONVERTER CIRCUITS 

There exist a number of AID conversion techniques varying in complexity and speed of 
conversion. ln the following we shall discuss two simple bul slow schemes, one co1npiex. 
(in terms of the amount of circuitry required) but extremely fast method, and finally a 
m.ethod particularly suited for MOS implementation. 
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base region. Estimate the punch-through voltage in 
the following way. \Vhen the base depletion region 
includes !he entire base, charge neULrality requires lhat 
the number or ionized acceptors in the depletion region 
in the base be equal to the number of ionized donors in 
the depletion region on the collector side of the base. 
[See (1.2).] Therefore, when enough vLJllage is applied 
that the depletion region in the base region includes the 
whole base, the depletion region in the collector must 
include a number of ionized atoms equal to Qn- Since 
the density of these atoms is known (equal to Nv ), the 
width of the depletion layer in the collector region at 
punch-through can be determined. Tf we assume that 
the doping in the base N 11 is much larger than that in 
the collector N v, then ( 1.15) can be used to find the 
voltage that will result in this dc'pletion layer width. 
Repeat this problem for the standard device, assum­
ing a VBE measured at 560 mV. Assume an electron 
diffusivity Dn of 13 cm2/s, and a hole mobility j_tP 

of 150 cm2/V-s. Assume the epi doping is 1015 cm-3 . 

Use E = 1.04 x 10- 12F/cm for the pem1ittivity of sil­
icon. Also, assume ijf0 for the collector-base junction 
is 0.55 V. 

2.12 An MOS transistor biased in the active region 
displays a drain current of 100 µA at a Vcs of 1.5 V 
and a drain current of 10 µA at a Vc;s of 0.8 V. Deter­
mine the threshold voltage and µ,,,Cox(W/L). Neglect 
subthreshold conduction and assume that the mobility 
is constant. 

2.13 Calculate the threshold voltage of the p­
channel transistors for the process given in Table 2.1. 
First do the calculation for the unirnplanted transistor, 
then for the case in which the device receives the chan­
nel implant specified. Note that this is a p-type implant. 
so that the effective surface concentration is the 
diffr·rence between the background substrate concen­
tration and the effective concentration in the implant 
layer. 

2.14 An n-channd implanted transistor from the 
process described in Table 2.1 displays a measured 
output resistance of 5 MQ at a drain current of l O µA, 
biased in the acli ve region at a V vs of 5 V. The drawn 
dimensions of the device are J 00 µm 7 µm. Find 
the output resistance of a second device on the same 
technology that has drawn dimensions of 50 µm by 
12 µm and is operated at a drain current of 30 µA and 
a Vvs of5 V. 

2.15 Calculate the small-signal model parameters 
of the device shown in Fig. 2.74, including l?m, l?mb, r0 , 

C8,, C8J, C,b, imd Cdb· Assume the tnmsistor is biased 
at a drain-source voltage of 2 V and a drain e,-urrent of 
20 µA. Use the process parameters that are specified 
in Table 2.4. Assume V,rn = 1 V. 

Problems 165 r 1 µm ~---• ""I Of---- 1 µm ~-f---- 1 ,,m 

10 µm 

Gale 

~ 
Figure 2.74 Transistor for Problem 2.15. 

2.16 The transistor shown in Fig. 2. 74 is connected 
in the circuit shown in Fig. 2.75.11,e gate is grounded, 
the substrate is connected to -1.5 V, and the drain is 
open circuited. An ideal current source is tied lo the 
source, and this source has a value of zero for I < 0 
and 10 µA for t > 0. The source and drain are al an 
initial voltage of+ 1.5 Vat t = 0. Sketch the voltage at 
the source and drain from t = 0 until the drain voltage 
reaches -1.5 V. For simplicity, assume that the source­
substrate and drain-substrate capacitances are constant 
at their zero-bias values. Assume the transistor has a 
threshold voltage of 0.6 V. 

-1.5V 

Figure 2.75 Circuit for Problem 2.16. 

2.17 Show that two MOS transistors connected in 
parallel with channel widths of W1 and W2 imd identi­
cal channel lengths of L can be modeled as one equiv -
alent MOS transistor whose width is W1 + l½ and 
whose length is L, as shown in Fig. 2.76. Assume the 
transistors are identical except for their channel 
widths. 
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W2 = ---I~ W1 + W2 

L 1 L 

~--.,---~ 

Figure 2.76 Circuit for Problem 2.17. 

2.18 Show that two MOS transistors connected in 
series with channel lengths of L 1 and L 2 and identical 
channel widths of W can be modeled as one equivalent 
MOS transistor whose width is Wand whose length is 
L1 + L2 . as shown in Fig. 2.77. Assume the transistors 
arc identical except for their channel lengths. Ignore 
the body effect and channel-length modulation. 

Figure 2.77 Circuit for Problem 2.18. 

2.19 An integrated electronic subsystem is to be 
fabricated. which requires 40.000 square mils of sil­
icon area. Determine whether the system should be 
put on one or two chips. assuming that the fabrica­
tion cost of the two chips is the only consideration. 
Assume that the wafer-fob cost is SJ00.00, the pack­
aging and testing costs are $0.60, the die-fab yield is 
0.9, and the final-test yield is 0.8. Assume the process 
used follows curve B in Fig. 2.68. Repeat the prob­
lem assuming yield curve A, and then yield curve C. 
Assume a 4-inch wafer. 

REFERENCES 
1. A. S. Grove. Physics and 1echnology of Semi 

conducwr Devices. Wiley, New York, 1967. 
2. R. S. Muller and T. L Kamins. Device Elec­

tronics fnr integrated Circuits. Wiley. New York. 
1986. 

3. E. M. Conwell. "Properties of Silicon and Ger­
manium," Proc. IRE; Vol. 46, pp. 1281-1300, June 
1958. 

4. J.C. Irvin. "Resistivity of 13ulk Silicon and of 
Diffused Layers in Silicon," Bell System Tech. Jour­
nal, Vol. 41, pp. 387-410, March 1962. 

5. R. W. Russell and D. D. Culmer. "Ion­
lmplanted JFET-13ipolar Monolithic Analog Circuits," 

2.20 Determine the direct fabrication cost of an 
integrated circuit that is 150 mils on a side in size. 
Assume a wafer-fab cost of $130.00, a package and 
testing cost of S0.40. a die-fab yield of0.8. and a final­
test yield of 0.8. Work the problem for yield curves 
A, B, and C in Fig. 2.68. Assume a 4-inch wafer. 

2.21(a) A frequently used empirical approxima­
tion for the yield of an TC process as a function of die 
size is 

Yw, = exp (-A/ Ac,) 

where A is the die area and Ao is a constant. Using 
2.68, determine approximate values of Ao for each of 
the three processes shown. Use the point on the curve 
at which lhe yield is e I lo delem1ine A0 . Plol lhe 
yield predicted by this expression and compare with 
the curves shown in Fig. 2.68. 

(b) ll se lhe expression derived in (a), together with 
the gross-die-per-wafer curves shown in Fig. 2.69. to 
develop an analytical expression for the cost of silicon 
per unit area as a function of die size. Yt,- Cp. and 
Cw for each of the three processes A, B. and C. 

2.22 Calculate the small-signal model parame­
ters gm, r°' and for a NMOS transistor. 
Assume the transistor operates in the active region with 
Iv= 100 µA, Vvs = 1 V, Vns = 0V, W = 0.9 µm, 
and /, = 0.2 µrn. Use the transistor model data in 
Table 2.5. 

2.23 Calculate the small-signal model parameters 
gm, r0 , and for a NMOS transistor. Also 
calculate the gate-leakage current I c. Assume the tran­
sistor operates in the active region with iv = 100 µA, 
Vvs = 1 V. Vns = OV. W = 0.5 µm. and L = 0.1 
µm. Use the transistor model data in Table 2.6. 

Digest of Technical Papers, 1974 lnternational Solid 
State Circuizs Conference, Philadelphia, PA, pp. 
140-141, February 1974. 

Ii. D . .T. Hamilton and 'vV. G. Howard. Basic Inte­
grated Circuit Engineering. McGraw-Hill, New York. 
1975. 

7. Y. Taniaki. T. Shiba, I. Ogiwara, T. Kure, K. 
Ohyu, and T. Nakamura. "Advanced Device Process 
Technology for 0.3 µm Self-Aligned 13ipolar LSI," 
Proceedings of the IEEE Bipolar Circuits and Tech­
nology Meeting, pp. 166-168, September 1990. 

8. M. Kurisu, Y. Sasyama, M. Ohuchi. A. 
Sawairi, M. Sigiyama, H. Takemura, and T. Tashiro. 
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DETAILED ACTION 

Claim Objections 

. 1. Claims 27 and 40 are objected to because of the following informalities: Claim 

27, line 2: Please change "segmentaiton" to -segmentation--; and claim 40, line 1: 

Please change "en encoder'' to -an encoder--. Appropriate correction is required. 

Claim Rejections -35 USC§ 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

3. Claims 1-3, 5-16, 18-22, 31 and 39 are rejected under 35 U.S.C. 102(b) as being 

anticipated by Zhang et al in the article titled "Image Sequence Coding Using. Multiple­

Level Segmentation and Affine Motion Estimation, 12/1997. 

Zhang et al discloses video codec using multiple-level segmentation and affine 

motion compensation comprising the same segmenting a piece of current video 

information into macroblocks (fig. 2, each of the foreground and background segments 

is divided into macroblocks); defining a certain number of macroblock segmentations for 

segmenting a macroblock into blocks (page 1706, right column, lines 18-21); defining 

for each available macroblock segmentation at least one available prediction method, 

each of which prediction methods produces prediction motion coefficients for block 

within the macroblock, resulting in a certain finite number of available macroblock-

. segmentation - prediction-method pairs (since the examiner interprets that each pairs of 
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DETAILED ACTION 

Claim Objections 

1. Claims 27 and 40 are objected to because of the following informalities: Claim 

27, line 2: Please change "segmentaiton" to -segmentation--; and claim 40, line 1: 

Please change "en encoder'' to -an encoder-. Appropriate correction is required. 

Claim Rejections - 35 USC§ 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

3. Claims 1-3, 5-16, 18-22, 31 and 39 are rejected under35 U.S.C. 102(b) as being 

anticipated by Zhang et al in the article titled "Image Sequence Coding Using. Multiple­

Level Segmentation and Affine Motion Estimation, 12/1997. 

Zhang et al discloses video codec using multiple-level segmentation and affine 

motion compensation comprising the same segmenting a piece of current video 

information into macroblocks (fig. 2, each of the foreground and background segments 

is divided into macroblocks); defining a certain number of macroblock segmentations for 

segmenting a macroblock into blocks (page 1706, right column, lines 18-21); defining 

for each available macroblock segmentation at least one available prediction method, 

each of which prediction methods produces prediction motion coefficients for block 

within the macroblock, resulting in a certain finite number of available macroblock-

. segmentation - prediction-method pairs (since the examiner interprets that each pairs of 
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macroblock-segmentation - prediction-method can have a different segmentation and 

the same prediction method and further more, since Zhang et al does not mention each 

macroblock-segmentation has a corresponding prediction-method which is different for 

each different macroblock-segmentation and therefore Zhang et al, page 1706, right 

column, lines 18-21 meets the limitation as claimed); selecting for a macroblock one of 

the available macro-block-segmentation - prediction-method pairs, and segmenting the 

macroblocks and producing prediction motion coefficients for the blocks within the 

macroblock using the selected macroblock-segmentation - prediction-method pairs (fig. 

2, ME, MC, Coefficients) as specified in claims 1 and 31; wherein the at least one of the 

available prediction methods defines the prediction motion coefficients for a block within 

the macroblock to be derived from the motion coefficients of only one prediction block 

and a first and the second prediction block or to be derived from the motion coefficients 

of only one prediction block within the macro block (page 1706, right column, lines 18-

25) as specified in claims 2-3 and 5; the prediction block to be used in producing 

prediction motion coefficients for a block is defined as a block comprising a certain 

predetermined pixel, whose location is defined relative to the block; the location of a 

predetermined pixel for a first block is different from the location of a predetermined 

pixel for a second block; the number of prediction per block is at lost a certain number in 

any of the macro block-segmentation - prediction-pairs; or is at most three; a block 

comprising a certain predetermined pixel, whose location is defined relative to the block; 

or upper most pixel adjacent from the left, the leftmost pixel superjacent and the pixel 

, corner with the upper right-hand pixel of the block; the macroblock and the blocks 
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resulting from the macroblock segmentations are quadrilateral; rectangular; or other 

different segmentations; the macroblock-segmentation of neighboring macroblocks 

affects the selection of the available macroblock (fig. 5-6 and page 1707, line 16- page 

1709, ih line from the bottom of right column) as specified in claims 6-16; one 

macroblock-segmentation - prediction method pair is defined for each available 

macroblock-segmentation (page 1706, right column, lines 18-21, it is inherently that 

these information would be transmitted to the decoding side for decoding coded video 

images) as specified in claims 18-20; estimating the motion of the blocks (global motion 

vector), modeling the motion of the blocks and representing the motion coefficients; 

using a translational motion model; (page, 1704, paragraph II - page 170, line 14) as 

specified in claims 21-22, storage device (inherently included) as specified in claim 39. 

Claim Rejections - 35 USC§ 103 

4. The following .is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a- person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 26 and 33-38 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Zhang et al. 

As applied to claims 1 and 31 above, it is noted that Zhang et al does not 

particularly disclose that (a) a reversed process (decoding process) of the encoding 

process as cited in claims 26, 33 and 34; and (b) a computer program for performing 

encoding and decoding processes as specified in claims 35-38. 
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With regard to (a): The examiner contends that any ordinary skilled level in the art 

would find it obvious to built a decoder which would perform a reversed process as of 

the encoding process as taught by Zhang et al to retrieve images for display. 

With regard to (b ): Official Notice is taken with regard to the well known method of 

using computer program element to run either or both of the encoding and decoding 

processes. Therefore, it would have been obvious to one of ordinary skilled in the art at 

the time the invention was made to modify the system of Zhang et al by using the well 

known computer program element to perform motion compensated encoding and 

decoding of the encoded video information. Doing so would help to improve the speed 

and at the same time reducing cost associated with the above processes. 

6. Claims 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang 

et al, in view of prior art disclosed in the Background of the Invention, page 8, lines 8-

10. 

As applied to claim 3, it is noted that Zhang et al does not particularly disclose 

that the prediction motion coefficient for a block are derived from a median of the motion 

coefficients of at least a first prediction block and a second prediction block as specified 

in claim 4. The prior art as disclosed in the Background of the Invention teaches that 

prediction motion coefficients are typically formed by calculating the median 

surrounding, already transmitted motion coefficients. Therefore, it wo_uld have been 

obvious to one of ordinary skilled in the art at the time the invention was made to modify 

the system of Zhang et al by using the well known means of deriving a prediction motion 
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coefficients by calculating the median surrounding, already transmitted motion 

coefficients. Doing so would help to obtain more accurate coefficients. 

7. Claims 17, 23-25, 27-30 and 32 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Zhang et al, in view of prior art disclosed in the Background of the 

Invention, page 8, lines 8-1 O and prior art figures 1-2. 

As applied to claims 1, 21 and 26 above, it is noted Zhang et al does not 

particularly disclose that the selection of the macroblock-segmentation - prediction 

method pair is based on a minimizing a cost function which includes at least a measure 

of a reconstruction error relating to a macroblock-segmentation -:- prediction-method pair 

and a measure of an amount of information required to indicate the macroblock­

segmentation - prediction-method pair and to represent the difference motion 

coefficients of the blocks within the macroblock as specified in claims 17and 23; and 

reconstructing the motion of the block, determining a piece of prediction information, 

determining a piece of prediction error video information, coding the piece of prediction 

error video information and transmitting information about the prediction error 

coefficients to a decoder as specified in claims 24-25 and 32 or a decoder for decoding 

encoded information transmitted from the encoder as specified in claims 27-30. 

Background of the Invention, page 7, lines 28 - page 8, line 6 teaches that the decision 

on segmentation is typically carried out by estimating a cost of each alternative 

macroblock segmentation and by choosing the smallest one and that Lagrange cost 

function which links a measure of the reconstruction error with a measure of bits needed 

, fortransmission using a Lagrange multiple. Therefore, it would have been obvious to 
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system of Zhang et al by applying the teaching of Prior art mentioned above and also 

from prior art figures 1-2 to select the macroblock-segmentation - prediction method 

pair based on a minimizing a cost function which includes at least a measure of a 

reconstruction error relating to a macroblock-segmentation - prediction-method pair and 

a measure of an amount of information required to indicate the macroblock­

segmentation - prediction-method pair and to represent the difference motion 

coefficients of the blocks within the macroblock and to reconstruct the motion of the 

block, to determine a piece of prediction information and a piece of prediction error 

video information, to code the piece of prediction error video information and to transmit 

information about the prediction error coefficients to a decoder and obviously to built a 

decoder capable of receiving these information transmitted by the encoder and to 

decode these information. Doing so would help to obtain a cost effective encoding­

decoding system. 

8. Claims 40-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Zhang et al, in view of Malkamaki et al (US 5,563,895). 

As applied to claim 31 above, it is noted that Zhang et al does not particularly 

disclose a mobile station comprising ah encoder and decoder and a network element 

which is a network element of a mobile telecommunication network comprising an 

encoder as specified in claims 40-43. Malkamaki et al teaches the using of encoder to 

compress data for transmitting to the users' ends and to decode data for in a mobile 

• phone network. Therefore, it would have been obvious to one of ordinary skilled level in 
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the art at the time the invention was made to use the encoder and decoder system in a 

? mobile phone network as taught by Malkamaki et al. Doing so would help to reduce the 

demand for bandwidth transmission. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

a. Yang et al (US 5,453,799) discloses unified motion estimation. 

b. Nakajima (US 5,412,435) discloses an interlace video signal motion 

compensation prediction system. 

c. Lainema et al (US 6,526,096) discloses a video coding system for estimating 

a motion vector field by using a series of motion estimators of varying complexity. 

d. Hassan (US 6,031,826) discloses a fast associated control channel technique 

for satellite communications. 

10. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Nhon T Diep whose telephone number is 703-305-4648. 

The examiner can normally be reached on m-f. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Chris S Kelley can be reached on 703 305-4856. The fax phone numbers 

for the organization where this application or proceeding is assigned are 703 87209314 

for regular communications and 703-872-9314 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is 703 305-

2600. 

ND 
March 22, 2003 
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Image Sequence Coding Using Multiple-Level 
Segmentation and Affine Motion Estimation 

Kui Zhang, Miroslaw Bober, Associate Member, IEEE, and Josef Kittler, Member, IEEE 

Abstract-A very low bit-rate video codec using multiple-level 
segmentation and affine motion compensation is presented. The 
translational motion model is adequate to motion compensate 
small regions even when complex motion is involved; however, 
it is no longer capable of delivering satisfactory results when 
applied to large regions or the whole frame. The proposed codec 
is based on a variable block size algorithm enhanced with global 
motion compensation, inner block segmentation, and a set of 
motion models used adaptively in motion compensation. The 
experimental. results show that the proposed method gives better 
results in terms of the bit rate under the same PSNR constraint 
for most of the tested sequences as compared with the fixed block 
size approach and traditional variable block size codec in which 
only translational motion compensation is utilized. 

Index Terms- Codecs, data compression, motion compensa­
tion, video coding. 

I. INTRODUCTION 

IN a low-bit-rate video codec, block-based approaches still 
play an important role because of their simplicity and 

relatively easy implementation in real time. Variable block 
size coding [l], [2] which adaptively changes the block size 
according to different motion patterns and the shape of moving 
objects could deliver a better performance in terms of PSNR 
and bit rate than that of a fixed block size codec. However, the 
artifacts present in the decoded sequence are more apparent 
and annoying in a variable block size codec because of the 
use of larger block sizes, which is especially visible around 
the motion boundaries. To improve the coding quality in 
such regions, various motion segmentation methods have been 
proposed [3]-[5]. For example, the algorithm presented by 
Lai et al .. [3] is based upon the assumption that regions 
moving independently have different gray levels, and can be 
segmented by gray-level thresholding. Such an approach is 
very efficient since the motion boundary can be recovered from 
the reconstructed frame on the receiver side, and there is no 
bit-rate overhead for the boundary coding. However, it fails 
in highly textured regions or regions exhibiting low contrast. 
Moccagatta et al. [4] proposed a method in which motion 
segmentation was accomplished by an exhaustive search for 
the motion boundary and object motions with the objective of 
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minimizing the prediction error energy (equivalent to mean­
square error). However, their approach is computationally 
demanding, and does not appear to be. amenable to real­
time implementation at the present hardware technology level. 
Moreover, only a translational motion model was used in the 
above approaches, and this could result in a large prediction 
error when a complex motion is involved in a large block 
or region. This may force the codec to split blocks or regions 
into smaller ones even ifno motion boundary is present, which 
leads to a decline in coding efficiency. 

Another important issue in very low bit-rate video coding 
is how to deal with the global motion caused by camera 
movement. Such motion can usually be modeled by a per­
spective projection transformation applied to large background 
areas. For such types of sequences, using motion compensation 
with a translational motion model will result in excessive 
bit-rate overhead. To improve the coding efficiency and the 
reconstructed image quality, one has to use complex motion 
models. Various efforts have been made to use such models 
for motion-compensated prediction [6], [7]; however, their 
success seemed to be hampered by the problem ofreliable and 
computationally efficient estimation of complex (e.g., affine) 
motion parameters. The main reason is that other nonstationary 
objects may bias the estimation of the global motion. Another 
complication is due to the fact that estimation of a com­
plex motion requires a search in a high-dimensional space, 
which is computationally expensive. Here, we employed an 
advanced motion estimation algorithm which utilizes a Hough­
transform-based technique for parallel motion estimation and 
segmentation (8], [5] to estimate the affine motion parameters. 
To improve the efficiency of the motion compensation stage, 
we propose a video codec with a layered structure, inner 
block segmentation, and affine motion-compensated predic­
tion. Such a combination delivers high-quality reconstruction 
of image sequences at low bit rates. With the improved 
motion-compensated prediction, the motion-compensated error 
is greatly reduced, and it may either be· neglected or needs 
fewer bits to encode. The codec takes advantage of the 
simplicity of the block-based algorithms while maintaining 
the good coding efficiency of segmentation-based algorithms. 
Experimental results confirm the improved performance when 
compared to existing techniques and standards. 

IL MULTIPLE-LEVEL SEGMENTATION 

The motion segmentation of an image is carried out in 
several stages. First, a global motion estimation and segmen­
tation is performed to separate background and foreground 
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objects. If the ~ackgro1;111d is not stationary, the global motion 
compensation 1s applied to the whole frame so that the 
background is stabilized. Second, moving objects are sepa­
rated by foreground/background segmentation. Third, quadtree 
decomposition is used to get a rough segmentation of the 
motion region. Finally, inner block segmentation is performed 

. wherever a motion boundary falls into a block. 

Motion Estimation and Segmentation 

Some sequences may involve camera movement, and the 
background will not be stationary. Depending on the pattern 
of camera motion in three-dimensional (3-D) space 'and the 
relative position, the motion of the background in the im­
age plane may consist of translation, rotation, scaling, or a 
combination of the above deformations. Such motion can be 
efficiently described by an affine motion model 

u(x, y) = a1x + a2y + a3 
v(x, y) = a4X + a5y + a6 (1) 

where u, v are components of the displacement vector at a 
pixel location (x,y) and a= (a1,"·,a6) are the estimated 
affine motion parameters. Note that while u, v depend on 
the pixel location in the image plane, the parameters a; are 
constant. 

Since it is likely that objects moving independently may 
exist within the region of interest, which in this case is the 
entire image, the estimator should cope well with multiple 
motions. Naturally, the usual requirements of robustness to 
noise and illumination changes also apply. Standard esti­
mation techniques such as block matching, which minimize 
the mean-square error (MSE) or the sum of absolute gray­
level differences (SAGD) between original block and motion­
compensated block, break down or give biased estimates when 
applied to a region with multiple motions. They are also 
sensitive to changes of illumination and noise. 

To solve this problem, we use a novel approach to mo­
tion estimation and segmentation which performs these two 
functions simultaneously. It is conceptually based on the 
Hough transform, and uses robust statistics [8]. As in a 
classical Hough transform, our algorithm finds the set of 
motion parameters a which receives the greatest support 
from all pixels. Thus, rather than minimizing the MSE error, 
we maximize the support measure H defined by a robust 
redescending kernel p 

H(a) = L -p(Io(T.,(x,y))-I1(x,y)) (2) 
~,yEregion 

where Io and 11 are the intensity in the reference and con­
secutive frame, respectively, and Ta(x; y) is the position of 
a pixel at location ( x, y) after affine transformation with • 
motion parameter vector a. In the experiments, the Tukey 
redescending kernel was used. Fig. 1 shows the shapes of: 
(a) the standard quadratic kernel used in block matching and 
(b) the Tukey biweight kernel. The X axis corresponds to the 
value of the motion-compensated pixel difference divided by 
a scale parameter. A median absolute deviation scale estimate 
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Fig. I. Quadratic and robust redescending kernels. 
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is used; it is calculated from the set of values of motion­
compensated pixel differences for the region. The Y axis 
shows the support given to the motion parameters from a pixel. 

The main idea behind this approach is that, during iterative 
estimation of the motion parameters of a dominant moving 
object, outliers (e.g., pixels belonging to other moving objects 
or for which noise is significant) are ignored. This is because 
the redescending kernel weights down the strength of the vote 
from pixels for which the motion-compensated frame differ­
ence is large (compared to the value of the scale parameter, 
which is frame-dependent). Fig. 1 also shows influence and 
weight functions for each kernel; note that while the weight 
function is constant for the quadratic kernel, it is redescending 
for the Tukey kernel. Thus, by applying our technique, we 
not only obtain a more accurate motion estimate, but also 
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objects. If the background is not stationary, the global motion 
compensation is applied to the whole frame so that the 
background is stabilized. Second, moving objects are sepa­
rated by foreground/background segmentation. Third, quadtree 
decomposition is used to get a rough segmentation of the 
motion region. Finally, inner blbck segmentation is performed 
wherever a motion boundary falls into a block. 

A. Motion Estimation and Segmentation 

Some sequences may involve camera movement, and the 
background will not be stationary. Depending on the pattern 
of camera motion in three-dimensional (3-D) space ·and the 
relative position, the motion of the background in the im­
age plane may consist of translation, rotation, scaling, or a 
combination of the above deformations. Such motion can be 
efficiently described by an affine motion model 

u(x, y) = a1x + a2y + a3 
v(x, y) = a4x + ar,y + ao (1) 

where u, v are components of the displacement vector at a 
pixel location ( x, y) and a = ( a1, • • • , a6) are the estimated 
affine motion parameters. Note that while u, v depend on 
the pixel location in the image plane, the parameters ai are 
constant. 

Since it is likely that objects moving independently may 
exist within the region of interest, which in this case is the 
entire image, the estimator should cope well with multiple 
motions. Naturally, the usual requirements of robustness to 
noise and illumination changes also apply. Standard esti­
mation techniques such as block matching, which minimize 
the mean-square error (MSE) or the sum of absolute gray­
level differences (SAGD) between original block and motion­
compensated block, break down or give biased estimates when 
applied to a region with multiple motions. They are also 
sensitive to changes of illumination and noise. 

To solve this problem, we use a novel approach to mo­
tion estimation and segmentation which performs these two 
functions simultaneously. It is conceptually based on the 
Hough transform, and uses robust statistics [8]. As in a 
classical Hough transform, our algorithm finds the set of 
motion parameters a which receives the greatest support 
from all pixels. Thus, rather than minimizing the MSE error, 
we maximize the support measure H defined by a robust 
redescending kernel p 

H(a) = L -p(J0(Ta(x,y)) -fi(x,y)) (2) 
:,;,y€region 

where 10 and Ii are the intensity in the reference and con­
secutive frame, respectively, and Ta(x; y) is the position of 
a pixel at location (x, y) after affine transformation with • 
motion parameter vector a. In the experiments, the Tukey 
redescending kernel was used. Fig. 1 shows the shapes of: 
(a) the standard quadratic kernel used in block matching and 
(b) the Tukey biweight kernel. The X axis corresponds to the 
value of the motion-compensated pixel difference divided by 
a scale parameter. A median absolute deviation scale estimate 
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Fig. I. Quadratic and robust redescending kernels. 

is used; it is calculated from the set of values of motion­
compensated pixel differences for the region. The Y axis 
shows the support given to the motion parameters from a pixel. 

The main idea behind this approach is that, during iterative 
estimation of the motion parameters of a dominant moving 
object, outliers (e.g., pixels belonging to other moving objects 
or for which noise is significant) are ignored. This is because 
the redescending kernel weights down the strength of the vote 
from pixels for which the motion-compensated frame differ­
ence is large (compared to the value of the scale parameter, 
which is frame-dependent). Fig. 1 also shows influence and 
weight functions for each kernel; note that while the weight 
function is constant for the quadratic kernel, it is redescending 
for the Tukey kernel. Thus, by applying our technique, we 
not only obtain a more accurate motion estimate, but also 
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perfonn motion segmentation in parallel with estimation of 
motion parameters. 

In principle, any number of objects moving independently 
may be segmented, but for simplicity, we assume up to two 
moving objects within any one block. This assumption holds 
well in practice due to the variable size block structure used 
in the quadtree decomposition procedure, which tends to split 
regions with more than two objects. When global motion 
estimation and segmentation are involved, only background 
motion is of interest; and therefore, all foreground moving 
objects can be treated as outlier regions. As the motion 
algorithm locks onto the dominant moving object, it may return 
the motion of the foreground object if it is larger than the 
background region, for example, like the "Suzie" sequence. 

B. Foreground/Background Segmentation 

Segmentation into foreground and background regions uses 
the algorithm presented in [9] for motion/stationary segmen­
tation. For sequences with stationary background, a simple 
segmentation based on change detection can be used. For 
sequences with moving background, an extended change de­
tection method which uses global motion-compensated frame 
difference is used so that the background motion is taken 
into account. Since pixel values in a well-motion-compensated 
frame difference usually correspond to noise (barring oc­
cluded/uncovered regions), the Gaussian distribution is a good 
approximation for their distribution. It is assumed that pixels 
in the transformed frame difference image belonging to the 
background region have values falling into (-8, 8] with a 
probability P( 8) expressed as 

P(8) = _1_11i e-(,;2/2)0-2 dx = _2_ {5 e-(,,2/zu2) dx. 
u~ -Ii u~Jo 

(3) 

Therefore, an intensity value threshold 8T can be chosen so 
that P( 8T) is greater than or equal to a predefined probability 
value Pbg• To calculate the threshold 8T, we first calculate the 
histogram of absolute pixel values H( i), i = 0, 1, 2, • • • , 255 
and obtain the probabili~es as 

1 . 
Pi= MH(i) (4) 

where M is· the number of pixeis in the image. Then the value 
of 8T can be decided by fulfilling the equation 

liT-1 liT 

~Pi< Tbg:::; Di- (5) 

We can use 8T as the threshold for change detection. After the 
change detection, we obtain a binary image on which mor­
phological open-close operations are performed to eliminate 
isolated small segments. Finally, a contour-linking algorithm 
is applied to pixels marked as foreground pixels to form the 
final foreground/background segmentation. • 

For video conference sequences, a heuristic threshold map 
is used to further improve the segmentation result [10]. 

C. Quadtree Decomposition 

In our approach, a variable block size motion compensa­
tion technique is modified so that multiple motions within 
a block can be taken into account. Although more than 
two moving objects could be considered, in the following 
discussion, we confine ourselves to at most two different" 
motions per block. Initially, the image is divided into equal 
size blocks with a maximum block size of K x K pixels. 
Then each of the blocks is processed by the decomposition 
procedure shown in Fig. 2. The procedure is divided into 
two branches: a background block processing branch which 
deals with blocks positioned in the background region, and a 
foreground block processing branch which finds the quadtree 
decomposition and/or the motion boundary within blocks. 
The repartitioning of foreground blocks provides a motion­
compensated prediction of a quality governed by the threshold 
Et which is determined dynamically by the spatial property 
of the pixels within the block. For a given block, it may be 
motion compensated by one (single-motion mode), two (dual­
motion mode with inner block segmentation), four (split), or 
more than four (further decomposition) motion vectors. In 
the event that no satisfactory motion compensation can be 
made even with the smallest block size (which may happen 
in an occluded/uncovered region), the block will be spatially 
encoded using the same technique as for residual error coding. 

Note that in the decomposition procedure, motion estimation 
is only applied to the blocks in the foreground region. Thus, 
the computational load is reduced as the motion estimation 
procedure is one of the most time-consuming parts of the 
algorithm. It can also be noted that the foreground/background 
segmentation does not need to be very accurate because any 
wrongly positioned block creates a relatively large global 
motion compensation error, and thus is corrected in the fore­
ground processing branch. 

As we pointed out at the beginning of this paper, the transla­
tional motion model can be used in small regions to reduce the 
bit-rate overhead. A set of motion models consisting of two, 
four, and six parameters is applied adaptively according to the 
size of block in the decomposition procedure. The larger the 
block size, the more complex the motion model that will be 
used. Such an arrangement gives a good compromise between 
the quality of motion compensation and coding efficiency. 

III. IMPLEMENTATION ISSUES 

In our implementation, some standard compression tech­
niques have been borrowed such as Huffman coding for 
lossless compression of symbols, DCT for texture coding, 
buffer contents regulation (rate control) based on the adjust­
ment of frame rate and quantization steps for DCT coefficients, 
etc. We also introduce some new ideas specifically designed 
for the proposed codec which are described below in greater 
detail. 

A. Motion Boundary Coding 

If the dual-motion mode is chosen in the quadtree decom­
position procedure, the motion boundary within the block has 
to be encoded. One of the most commonly used methods 
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Fig. 2. Extended quadtree decomposition. 

to encode object boundaries is the chain code. It is able to 
describe accurately the shape of any area. However, the bit 
rate required for chain codes is high. For the four-link chain 
code, under certain constraints, the theoretical lower bound is 
log2(1 + v'2) = 1.27 per node [I 1] (after arithmetic coding). 
However, in our application, the motion boundary need not 
be encoded to a very high accuracy since the prediction error 
can be spatially encoded. What we need is a low-bit-overhead 
approach which can give reasonable accuracy. 

In order to have a compact description of the motion bound­
ary within a block, we assume that it can be approximated 
by a straight line. This assumption works well in practice. 
Fig. 3 shows the representation of the motion boundary within 
a block. Three parameters are used to encode the line repre­
senting ai1 object boundary: the intersection point X0 , the line 
direction 0 (e.g., the angle between the line and the base of 
the block), and the intersection side of the block. Caiculation 
shows that it is more economical (in terms of bit rate) to code 

a boundary than to split the block and to code the motion 
parameters of each subblock. Furthermore, such an approach 
also gives a better approximation of the real motion boundary; 
thus, a better reconstruction can be obtained with less artifacts. 
The line-fitting algorithm uses a segmentation map provided 
by the robust Hough motion estimation and segmentation 
algorithm. As an example, Fig. 4(a) shows a region around 
the head of the. "salesman" and the corresponding motion 
segmentation after line fitting is shown in Fig. 4(b). Note that 
our approach works equally well for motion boundaries that do 
not coincide with intensity edges, as opposed to methods based 
on gray-level segmentation. However, this is at the expense of 
extra bits used for coding of the boundary line. 

B. Motion Field Coding 

Because of the use of foreground/background segmentation, 
the motion field coding uses different techniques for back­
ground regions and foreground regions. For background blocks 
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Fig. 3. Line approximation of motion boundary. 

(a) 

(b) 

Fig. 4. Segmentation around the head of "salesman." 

TABLE I 
PERCENTAGE OP ZERO MOTION BLOCKS 

Soquence Na.me I Zero motion blocks(%) 

Miss America 42.4 

Salesman 92.1 

72.3 

Mother and Daughter 83.7 

Which take about 40-90% of the total block number (Table I), 
the run-length coding technique is applied to efficiently encode 
the block status. For the foreground blocks, an interblock 
prediction and differential coding technique are used to encode 
the motion parameters. 

In real-world sequences, a foreground moving object un­
detgoing coherent movement often consists of a number of 

blocks. It is very likely that two neighboring blocks have 
the same motion vectors. If a block under consideration, say 
Be, has exactly the same velocity as one of its neighboring 
blocks, there is no need to transmit the velocity. It is sufficient 
to indicate which of the neighbors moves with the same 
motion. The blocks are processed from left to right, and 
from top to bottom, so only neighboring blocks located above 
and to the left are considered. The main difficulty is that 
blocks may have different sizes. To overcome this problem, all 
velocities are mapped onto the finest grid, called the basic grid, 
corresponding to the image divided into blocks of the minimal 
size (basic blocks). Each of the basic blocks is indexed, relative 
to the block under consideration. The number of such blocks is 

Le 
NBe = 2-L. (6) 

mm 

where Lmin is the side length of the basic block in pixels, while 
Le denotes the side length of the block under consideration 
Be- The procedure selects the basic neighboring block with 
an index k E [1,NBc] that minimizes the error criterion t for 
the block Be 

t(Be,BBk) S t(Be,BBj); \:/i,j E [1,NBe]- (7) 

Fig. 5 shows possible examples of relations between block Be 
and its neighboring blocks. 

To encode the indexes of basic blocks, we use a variable 
length code which is based on the fact that the decomposition 
structure of blocks on the top and to the left of the current 
block is known on the receiver side. We use the following 
rules to create the variable length code. 

• In a pair of blocks, the top one is assigned a 0, and the 
bottom one is assigned a l; the left one is assigned a l, 
and the right one is assigned a 0. 

• If two basic blocks belong to the same level decomposi­
tion, they should have the same code. 

Fig. 6 gives two examples of variable length codes in which 
the decomposition ofneighboring blocks is given. In Fig. 6(a), 
the variable length codes for the basic blocks are 

1, 1, 1, 1 (left) 

011,010,00,00 (top). 

In Fig. 6(b ), the variable length codes for the basic blocks 
are 

11, 10 (left) 

0,0 (top). 

It can be seen that if the size of the block on the top and to 
the left of the block being processed is equal to or greater than 
the Size of the block being processed, only one bit is needed 
to encode the neighboring index. In the worst case, it uses the 
same number of bits as fixed length coding. 

In the event that the above procedure fails to find the same 
motion velocity from the neighboring blocks, a differential 
coding is used to reduce the redundancy. The reference veloc­
ity takes the median of the velocity of the first basic block to 
the left, the velocity of the first basic block on the top, and the 
velocity of the :first basic block on the top-right comer. The 
velocity difference is encoded using variable length coding. 
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• BlockBc • Fig. 5. Relation between the block Be and its neighboring blocks. 

0 

(a) 

0 

(b) 

Fig. 6. Example of variable length code for neighboring block coding. 

C. Forced Updating (Deblur Jntracoding) 

Because of the low-pass filtering effect of subpixel accuracy 
motion compensation and the accumulation of inverse DCT 
mismatch error for intercoded block, the sharpness of the 
image is lost in the process of repetitive application of motion 
compensation or motion compensation with residual error 
coding. To remedy this problem, intracoding has to be applied 
after a certain. number of intercodings. This is called forced 
updating in standards such as ITU-T H.261 and H.263 [12], 

Neighbouring 
Blocks 

Non-relevant 

Block 
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[13] where each macroblock is coded in the INTRA mode at 
least once every 132 times when coefficients. are transmitted 
for this macroblock. However, the update pattern is not defined 
in the standard. There are normally two different approaches 
for applying the intracoding. The first one applies intracoding 
to the whole frame at regular intervals. This approach not only 
restores the sharpness of the image, but can also recover any 
block which has been erroneously motion compensated due to 
transmission errors or for any other reason. The drawback is 
that the bit-rate overhead is high, and this may contribute to 
the buffer overflow. Consequently, a larger buffer is required 
to accommodate bursts in the bit stream. The second solution 
is to apply intracoding at regular intervals to the regions 
which have been motion compensated. For sequences with 
stationary background, this approach significantly reduces 
the bit overhead in sending intracoded regions. However, 
for sequences with nonstationary background, there is no 
difference between this approach and the previous one. 

Here, we propose a new approach based on the fact that 
only blocks which were motion compensated a certain number 
of times after the last intracoding need to be intracoded. A 
motion compensation counter is used for each smallest block 
in this scheme. For a given block, any intracoding during the 
coding process will reset its motion compensation counter so 
that unnecessary intracoding is avoided. Whenever the value of 
the counter is greater than a given threshold, an intracoding is 
forced for that block. Because usually only a small percentage 
of blocks is motion compensated repeatedly, the overall over­
head for extra intracoding is reduced. It also has the advantage 
that a more evenly distributed bit stream will be created as 
compared to the other two schemes discussed earlier. The only 
disadvantage is the potential loss of robustness to transmission 
errors, and therefore a channel coding may be required to 
increase error resilience. 

IV. EXPERIMENTAL RESULTS 

The effectiveness of affine motion compensation was tested 
using a set of MPEG-4 CIF test sequences. Fig. 7(a) and (b) 
shows the average PSNR and average bit rate (7.5 Hz frame 
rate) using the proposed algorithm, the algorithm presented in 
[9] (VSBM), and H.261 [12], [14], respectively. 
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Fig. 7. Average results for tested sequences. (a) PSNR. (b) Bit rate. 

The VSBM presented in [9] has almost the same structure 
as th~ algorithm presented in this paper, except that it uses a 
translational motion model on all block layers, and there is no 
global motion estimation and segmentation stage to stabilize 
the background motion. Results ofH.261 were obtained using 
a p X 64 implementation as presented in (14]. 

From Fig. 7(b), we noticed that for sequences with global 
motion and large local motion like ''bream," "coastguard," 
and "foreman," the proposed method gains most in bit rate 
due to both improved motion-compensated prediction and 
the multiple-layer structure. For sequences with stationary 
background which exhibit large and complex local motion 
like "children," "mother and daughter," "news," "silent," and 
"weather," the proposed algorithm also gains in bit rate from 
the use of the affine motion compensation. However, for 
s~quences with stationary background and small motion like 
"Akiyo," "container," and "hall," the bit rate is slightly higher 

than VSBM, which uses only a translational motion model. 
This is caused by a small bit overhead introduced by the 
additional motion parameters used by the affine motion model. 
Overall, the bit rate ( on average) is reduced by 40% as 
compared to H.261 and by 9.2% as compared to VSBM. The 
average overall PSNR of the proposed algorithm is slightly . 
lower than that of VSBM and H.261(0.026 and 0.057 dB, 
respectively). An interesting phenomenon is that for sequences 
with stationary background and small motion, the proposed 
algorithm gives higher PSNR than VSBM and H.261. This 
may imply that the codec still benefits from the use of the 
complex motion model and by improved motion prediction, 
and thus achieves a higher PSNR. (The bit rate is slightly 
higher than that ofVSBM, but still lower than that ofH.261.) 

Fig. 8 shows a comparison of the PSNR and bit rate for the 
proposed algorithm and H.261 using the "Akiyo" sequence 
without the bit-rate control. The PSNR in Fig. 8(a) shows that 
the proposed algorithm has a less turbulen~ PSNR than that of 
the H.261, which has two peaks when the intraframe coding 
is applied to the entire frame (with the rate control, there will 
be two valleys around this point). Because of the use of the 
motion compensation counter and the distributed deblurring 
intramode, the proposed algorithm has a more stable bit rate 
than H.261, which also has two peaks around the deblurring 
intrapoint [Fig. 8(b)]. 

The performance comparison of the proposed codec and 
the upcoming H.263 standard is shown in Table II. The 
Telenor trnn-1.5 implementation is used (H.263). In our 
approach, both H.261 type variable length coding table for 
DCT coefficients (run level+ EOB) and H.263 type variable 
length coding table for DCT coefficients (run level last) 
are used as indicated by MACC-2D (use H.261 table) and 
MACC-3D (use H.263 table), respectively. The compressed 
file size is used as the measurement for coding efficiency 
for all algorithms. It can be seen that both implementations 
of the proposed codecs have a smaller average file size 
than the H.263 implementation. It also shows that the H.263 
type VLC table has a slightly better performance than the 
H.261 type VLC table. A close inspection of the test results 
reveals that the H263 implementation performs slightly 
better in sequences with stationary background and moderate 
motion than the proposed one, whereas the· proposed codec 
outperforms H.263 on sequences with camera movement or 
severe motion. The PSNR' s for the Y component of the three 
codecs are compared in Table III. It can be seen that on all 
sequences, the proposed codec gives a higher PSNR than the 
H.263 implementation. On average, the propos_ed codec has a 
0.2 dB improvement in PSNR over the H.263 implementation. 

In order to evaluate the benefits of the motion segmen­
tation, we compare the algorithm with its variant in which 
motion segmentation is inhibited ( one motion mode per block). 
MPEG-4 QCIF test sequences were used, and the rate control 
was disabled. In Table IV, we give the average PSNR and 
bit rates foi: all 15 tested sequences. It can be seen that the 
proposed algorithm gives a higher PSNR on all 15 tested 
sequences and a lower bit rate on 11 sequences. On average, 
the proposed algorithm gives a 0.2 dB higher PSNR and 2.2 
kbit/s lower -bit rate. 
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Fig. 8. Comparative results for the "Akiyo" sequence. (a) PSNR (b) Bit rate. 

• • To measure the effectiveness of the motion compensation 
(MC), the total number of bits spent on encoding motion­
compensated errors (DCT-P bits) and the total number of 
blocks to be spatially coded (SPCB) were calculated. It is 
known that for a well-motion-compensated frame, the number 
of bits spent on MC errors is small. If multiple motions exist 
within a ·block, one normally needs more bits to encode the 
MC errors or sometimes the block has to be spatially encoded. 
The comparison ofresults is shown in Table V. From Table V, 
it.can be seen that the proposed algorithm always gives better 
motion compensation in terms of DCT-P bits and SPCB. On 
the other hand, a better prediction does not necessarily mean a 
lower bit rate; The bit rates for the "earphone," ''mad," "silent," 
and "Suzie" sequences are higher than the bit rates achieved by 
a variant of the algorithm with motion segmentation disabled. 
Further investigation showed that the increased overhead to 
encode the partition parameters (the line) and the extra motion 
parameters can sometimes eliminate the benefits from better 
motion prediction. Table VI gives the cdmparison of the total 
number of bits spent on motion-related parameters (MC bits, 
including partition parameters, motion model, and motion 
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TABLE II 
COMPARISON OF COMPRESSED FILE SIZE FOR CIF SEQUENCES 

Compressed File Si?.c 

Sequence H.263 MACC-2D MACC-3D 

akiyo 56181 58642 56633 

bream 296973 298470 298598 

bus 474225 433323 436779 

calendar 391352 376034 366209 

children 371172 370023 373976 

coastguard 469348 461827 456267 

container 125923 130239 124331 

foreman 296115 286493 283195 

· hall 108342 110483 109982 

mad 74629 75854 75236 

news 143217 143655 142350 

silent 130078 129147 129899 

td 192950 188272 191072 

weather 167214 168401 167091 

Average 235551 230776 229401 

TABLE III 
COMPARISON OF PSNR FOR CIF SEQUENCES 

PSNR (dB) 

Sequence H.263 MACC-2D MACC-3D 

akiyo 37.50 37.72 37.72 

bream 35.15 35.57 35.57 

bus 31.91 31.95 31.95 

calendar 30.33 30.40 30.40 

children 33.90 34.07 34.07 

coastguard 32.31 32.47 32.47 

container 34.04 34.21 34.21 

foreman 33.88 34.11 34.11 

hall 35.74 36.00 36.00 

mad 36.85 37.19 37.19 

news 35.63 • 35.82 35.82 

silent 33.70 33.82 33.82 

td 36.30 36.65 36.65 

weather 33.81 33.90 33.90 

• Avr.ragc 34.36 34.56 34.56 

parameters) and the gain from improved motion compensation 
(MC gain). The gain is caiculated by subtracting the total 
number of bits (MC + DCT Y) used by the proposed technique 
from the number of bits used by the version without motion 
segmentation: 

M Cgain =(MC + DOT _F)proposed 

- (MC+ DOT Y)NoSeg· (8) 
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TABLE IV 
AVERAGE PSNR AND Brr RATE FOR TESTED SEQUENCE 

Sequence PSNR (dB) Dit Rate (kbps) 

proposed ~o Seg. proposed No Seg. 

Akiyo 36.05 35.91 15.75 16.66 

Dream 34.45 34.03 102.48 110.22 

Carphone 34.05 33.93 53.83 53.16 

Children 32.22 32.04 126.31 138.83 

Coastguard 32.03 31.89 108.16 111.51 

Container 33.98 33.84 30.28 31.22 

Foreman 33.46 32.75 90.64 91.77 

Hall 35.09 34.86 28.64 30.83 

Mad 35.52 35.31 25.98 24.58 

News 34.14 33.97 45.39 47.83 

Salesman 33.16 33.05 24.35 25.93 

Silent 33.64 33.52 44.46 43.30 

Suzie 35.54 35.23 46.33 42.18 

Td 35.02 34.76 88.31 89.25 

Weather 32.35 32.18 52.67 61.05 

Average 34.05 33.82 60.65 62.84 

From Tables IV and VI, it can be seen that for those sequences 
with higher bit rates, the gain from motion is negative. 
However, the gain does not take into account that improved 
MC. reduces the number of bits used for intrablock coding. 
In the ·sequence· "Td," the negative gain is compensated by 
the reduced number of intracoded blocks. The overall bit rate 
for this sequence is still improved We also notice that the 
proposed algorithm performs very well with hybrid natural 
and synthetic sequences (class E) such as "bream," "children," 
and "weather." Most of the sequences in this group involve 
a highly textured background, with dominant high-spatial­
frequency contents. Such textu_red regions are very sensitive 
to any failure in motion compensation. 

V. CONCLUSION 

In this paper, we presented an algorithm which combines 
robust motion segmentation and motion prediction with vari­
able size block coding. The algorithm introduces a new way to 
solve the motion boundary segmentation problem, and exploits 
an intetblock prediction and variable length coding scheme 
which can effectively reduce the bit rate without sacrificing 
image quality. 

The experimental results are encouraging: under the same 
PSNR constraint, the proposed algorithm can achieve a lower 
bit rate than a standard variable block size codec in which 
only the translational motion · model is used. The algorithm 
can achieve a significantly lower bit rate than H.261. It also 
achieves a lower bit rate (in terms of compressed files size) 
and higher PSNR than tmn-1.5 implementation of H.263. The 
gain from better motion prediction and motion segmentation 
is also evaluated. The results suggest that for the majority 

TABLE V 
TOTAL NUMBER OF DCTsP Brrs AND SPCB 

Scquenr.c DCT-P Dits SPCD 

proposed No Seg. proposed No Seg. 

Akiyo 98692 124512 0 9 

Bream 869627 1114346 4 63 

Carphone 531890 667634 27 179 

Children 1242046 1479153 0 61 

Coastguard 902410 1095300 0 104 

Container 221026 247931 0 22 

Foreman 560295 823161 20 150 

Hall 217075 278053 1 2 

Mad 123681 170353 6 29 

News 341390 441591 24 56 

Salesman 249507 333490 0 32 

Silent 269663 372868 12 94 

Suzie 110855 154934 5 29 

· Td 659397 840949 302 518 

Weather 442232 . 583644 0 22 

TABLE VI 
TOTAL NUMBER OF BITS SPENT ON MOTION-RELATED 
PARAMETERS AND GAINS FROM MOTION PREDICl10N 

Sequence MC Bits MC Gain (bits) 

proposed No Seg. 

Akiyo 29902 14072 9990 

Dream 234465 80720 90974 

Carr,hone 285639 91328 -58567 

Children 153358 44191 127940 

Coastguard 258549 94634 28975 

Container 59240 35141 2806 

Foreman 377800 118335 3401 

Hall 54037 22885 29826 

Mad 104571 42602 -15297 

News 105491 34843 29553 

Salesman 88811 31323 26495 

Silent 168212 47267 -17740 

Suzie 106819 40903 -21837 

Td 256881 70837 -4492 

Weather 66537 20717 95592 

of sequences, improved motion prediction and segmentation 
mean improved image quality (higher PSNR) and improved 
coding efficiency (lower bit rate). However, the gain in coding 
efficiency could be negative for some sequences because of 
the overhead to encode extra motion and partition parameters. 
The experiment reveals that the gain in coding efficiency from 
improved motion prediction and segmentation is proportional 
to the spatial complexity of the sequence being encoded. 

N KHTC000 1540 
NOK885ITC00001069 

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1023, Page 000231



ZHANG et al.: IMAGE SEQUENCE CODING 

Consequently, a sequence classifier could be useful to ensure 
the best result for all sequences. 
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USE OF CONFIGURATIONS IN DEVICE WITH MULTIPLE CONFIGURATIONS 

FIELD OF THE INVENTION 

The invention relates to arranging use of configurations in devices 

with multiple configurations, more specifically to arranging access control into 

configuration data sets manageable by one or more external management de­

vices. 

BACKGROUND OF THE INVENTION 

As different data processing devices, such as mobile stations, be­

come more complex, the significance of device management becomes more 

pronounced. Devices require several different settings, such as settings related 

to Internet access points, and it is arduous and difficult for a user to set them 

manually. To solve this problem, device management solutions have been de­

veloped so that the administrator of a company's information system or a 

teleoperator can set an appropriate configuration in the device. Device man­

agement generally refers to actions by which a person not using the device 

can change the configuration of the device; for instance change the settings or 

even a protocol used by the device. In addition to device-specific settings, it is 

also possible to transmit user-specific data, such as user profiles, logos, ring­

ing tones, and menus with which the user can personally modify the settings of 

the device, or the modification takes place automatically in connection with 

device management. 

One of the device management standards is OMA (Open Mobile Al­

liance) DM (Device management), which is partly based on the SyncML (Syn­

chronization Markup Language) protocol. For instance, a personal computer 

(PC) may act as a device management server in a device management proto­

col, and a mobile station as a device management client. The items managed 

in the device management client are arranged as management objects. The 

management objects are entities that can be managed by server management 

commands in the device management client. The management object can for 

instance be a number or a large entity, such as a background image or a 

screensaver. In OMA device management, the management objects are ar­

ranged in a management tree. 

Some typical manageable items comprise operator specific connec­

tion settings, for instance GPRS (General Packet Radio Service) connection 

settings. By OMA OM procedures, these operator specific sets of settings, 
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which may also be referred to as configurations, in a user terminal device can 

be maintained by an operator controlled management server. For instance, 

WAP (Wireless Application Protocol) settings for using WAP services of a ser­

vice provider may be provisioned as a configuration context for the terminal 

device. 

Some managed items may comprise user specific and controlled in­

formation, such as screen savers and ringing tones. Further, the device may 

be used for accessing a corporate information system, for instance a file sys­

tem, intranet pages and an e-mail system therein. For this purpose the device 

needs to comprise one or more configurations for arranging access to these 

corporate information system services. For security purposes it is desirable for 

corporate IT personnel to be able to control these settings. Therefore, a device 

may comprise multiple configurations from different managing parties and it 

should be possible to enable access to a specific configuration only for an au­

thorized management party. In accordance with the OMA OM protocol, speci­

fied in OMA specification "SyncML Device Management Protocol', version 

1.1.2, 12 December 2003, 41 pages, in the set-up phase of a management 

session, a management server is authenticated on the basis of credentials re­

ceived from the management server. Further, as illustrated in OMA specifica­

tion "SyncML Management Tree and Description", version 1.1.2, 2 December 

2003, 44 pages, a node of a management tree may be specified by an access 

control list (ACL) comprising a list of identifiers and access rights associated 

with each identifier. As described in Chapter 7. 7 .1, the access rights granted 

by ACL define management server identifiers authorized to get, add, replace, 

and/or remove a node. Thus, different access rights may be given to various 

device management servers, and device management commands from non­

entitled management servers are not performed on the management tree. 

However, besides a capability to control access of management servers to 

nodes of a management tree, a general need further exists to limit the use of 

the configurations in the device. For instance, companies wish to control termi­

nals used for accessing company IT services in a better way in order to protect 

corporate data and services. 
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BRIEF DESCRIPTION OF THE INVENTION 

PCT/FI2004/000810 

A method, a device management system, data processing devices, 

and a computer program product are now provided, which are characterized by 

what is stated in the independent claims. Some embodiments of the invention 

are described in the dependent claims. 

According to an aspect of the invention, a device with multiple con­

figuration data sets comprises access control information originated and/or 

controlled by an external managing entity for defining a right of an application 

to access a configuration data set. The access control information is checked 

in response to an indication from an application requiring access to a configu­

ration data set. If the application is, on the basis of the access control informa­

tion, entitled to access the configuration data set, access to the configuration 

data set is arranged for the application. 

The term "configuration data set" generally refers to a set of data 

comprising configuration information having direct or indirect effect on one or 

more functions of the device or an application in the device. For instance, the 

configuration data set may comprise an IP address or a domain name of a 

server on the basis of which a connection. is arranged from the device. 

The invention makes it possible to control access of applications to 

configuration data. More particularly, access rights may be specified and/or 

controlled by an external entity. A device may comprise multiple configuration 

data sets with different access control properties. For instance, a configuration 

data set specifying access settings for a corporate information system may be 

controlled by configuration management software operated by corporate IT 

personnel. 

According to an embodiment, at least one service context is stored 

in the device, wherein the service context comprises at least the configuration 

data set. Access to the service context is allowed for the application on the 

basis of the access control information only if the application is, by the external 

managing entity, predetermined in access control information associated with 

the service context. Various usage contexts, possibly comprising also non­

settings related data, such as user related data stored by an application in the 

device, may then be provided in the device. 
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BRIEF DESCRIPTION OF THE FIGURES 

The invention is now described in greater detail by means of some 

embodiments and with reference to the attached drawings, in which 

Figure 1 illustrates a management system, 

Figure 2 illustrates a device with multiple configurations, 

Figure 3 illustrates a method according to an embodiment of the in­

vention; and 

Figures 4a and 4b illustrate a method according to an embodiment 

of the invention. 

DETAILED DESCRIPTION OF SOME EMBODIMENTS OF THE INVENTION 

One embodiment of the invention will be described in the following 

in a system supporting OMA device management; it should, however, be noted 

that the invention can be applied to any device management system in which 

configurations in a managed device may be managed by an external man­

agement entity. 

Figure 1 illustrates a networked system. A network server or a PC 

typically serves as a server S. For instance, a mobile station, PC, laptop com­

puter, a PDA (Personal Digital Assistant) device, or a module thereto may 

serve as a terminal TE. In the following embodiments, it is assumed that for 

device management, the terminal TE serves as a device management client 

and the server S as a device management server. The server S can manage 

several clients TE. 

In the first example of Figure 1 clients TE and management servers 

S are connected to a local area network LAN. A client TE connected to the 

network LAN comprises a functionality, such as a network card and software 

controlling data transmission, for communicating with the devices in the net­

work LAN. The local area network LAN can be any kind of local area network 

and TE can also be connected to the server S through the Internet typically 

using a firewall FW. The terminal TE can also be connected to the local area 

network LAN wirelessly through an access point AP. 

In the second example, the client TE communicates with the server 

S through a mobile network MNW. A terminal TE connected to the network 

MNW comprises a 
1
171obile station functionality for communicating wirelessly 

with the network MNW. There may also be other networks, such as a local 

area network LAN, between the mobile network MNW and the server S. The 
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mobile network MNW can be any wireless network, for instance a network sup­

porting GSM services, a network supporting GPRS (General Packet Radio 

Service) services, a third-generation mobile network, such as a network ac­

cording to the network specifications of 3GPP (3rd Generation Partnership Pro­

ject), a wireless local area network WLAN, a private network, or a combination 

of several networks. In addition to the examples above, many other device 

management configurations are also possible, such as a management connec­

tion between terminals TE or a direct management connection between the 

terminal TE and server S by using a wireless or a wired connection with no 

other network elements. 

The terminal TE and the server S comprise memory, a user inter­

face, 1/0 means for data transmission, and a central processing unit compris­

ing one or more processors. The memory has a non-volatile portion for storing 

applications controlling the central processing unit and for other information to 

be stored, and a volatile portion to be used in temporary data processing. 

Computer program code portions executed in the central processing 

unit can cause the server S to implement the inventive means for establishing 

and managing service contexts in the terminal TE, some embodiments of 

which are illustrated in connection with Figure 4a. Computer program code 

portions executed in the central processing unit of the terminal TE can cause 

the terminal TE also to implement the inventive means for arranging configura­

tions into the terminal and for arranging use of configurations in the terminal 

TE, some embodiments of which are illustrated in connection with Figures 2, 3, 

4a, and 4b. It is to be noted that one or more entities may carry out the inven­

tive functions. For instance, some of the features illustrated in Figure 3 are car­

ried out by a specific access controller in the terminal TE, whereas some other 

features are carried out by an application in the terminal TE. The computer 

program can be stored on any storage medium, from which it can be loaded 

into the memory of the device TE; S running the computer program. The com­

puter program can also be loaded through the network by using a TCP/IP pro­

tocol stack, for instance. It is also possible to use hardware solutions or a 

combination of hardware and software solutions to implement the inventive 

means. A chip unit or some other type of module for controlling the device TE 

and/or S may, in one embodiment, cause the device TE and/or S to perform 

the inventive functions. A data structure comprising service context specific 

information can be transferred over a data transmission network, for instance, 
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from the server S to the terminal TE and stored in the memory of the terminal 

TE. 
In one embodiment, the terminal TE and the server S are arranged 

to support the OMA device management (DM). The terminal TE serving as an 

OMA device management client comprises a client agent functionality that 

takes care of functions related to the management session in the client. The 

server S serving as a device management server comprises a server agent or 

a server master functionality managing the management session. However, it 

is to be noted that the application of these functionalities is not limited to any 

specific devices, and it is even possible that the client and server functionalities 

are implemented in a single physical device. One or more management trees 

stored in the memory of TE represents the manageable objects in the terminal 

TE. The management tree is made up of nodes and it defines at least one 

management object formed of one or more nodes or at least one parameter of 

a node. The node can be an individual parameter, a subtree or a data collec­

tion. The node may comprise at least one parameter that may be a configura­

tion value or a file, such as a background image file in the node. The contents 

of the node can also be a link to another node. Each node can be addressed 

by a uniform resource identifier (URI). An authorized device management 

server can add (dynamic) and change contents of nodes in the management 

tree. 

Figure 2 illustrates a terminal TE environment 200 with multiple con­

figurations. The environment 200 is provided with one or more service contexts 

203. A service context 203 may be regarded as an area in the terminal TE to 

which access is controlled. Hence, information stored in a service context spe­

cific storage area in the terminal TE may specify or form the service context 

203. In one embodiment service contexts 203 represent different configura­

tions in the terminal TE used for accessing services, for instance an Internet 

access service. As illustrated by arrows from the service context 203, a service 

context 203 representing a configuration may comprise certificates 206, set­

tings 205, and/or some other type of data 208 specific to the service context. 

As illustrated in Figure 2, information belonging to a service context 203 may 

be stored in multiple storage locations, or in a single storage position. For in­

stance, a service context 203 may comprise or be associated with sensitive 

user data 208 stored in a file system 207, settings 205 and certificates 206 

stored in a central repository 204, which may be a specific storage for service 
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context information. Data 208 belonging to a service context 203 may be any 

data received in the terminal TE or originated by an application 202. For in­

stance, a user may enter a calendar entry which is stored as data 208. belong­

ing to the service context 203. 

A secure execution environment 201 may control access to service 

context 203 information, and storage positions comprising service context con­

tents may be secured. Although not shown in Figure 2, the execution environ­

ment 201 may comprise an access controller arranged to control access to 

service context information. An external management entity, in one embodi­

ment of a service context manager 211, may grant rights for applications 202 

to access information belonging to a service context 203. Access control in­

formation (ACI) 212 originated and/or controlled by the external management 

entity (211) may be stored in the terminal TE for defining rights to access ser­

vice contexts 203. Further, the execution environment 201 may attend to se­

curing data transfer between the application 202 authorized to access the ser­

vice context 203 and one ore more storage positions comprising the service 

context information. In one embodiment, at least some security services are 

arranged by an operating system of the terminal TE. 

Applications 202 may be executed inside the secure execution envi­

ronment 201 of the terminal environment 200. Access to one or more service 

contexts 203 is arranged for an application 202 in order to initiate a service for 

a user of the terminal TE, if the access control information 212 enables this. 

This access control information 212 may be defined in many ways in the termi­

nal TE. For instance, a file identifying entities entitled to access a service con­

text 203 may be stored in the terminal TE, and the terminal TE is arranged to 

provide access to the service context 203 only for entities directly or indirectly 

identified in the file. The access control information 212 could be defined in 

terminal TE as parameters for a software component implementing service 

conte·xt access control functions, for instance. Thus, the terminal TE is pro­

vided with access control rules for defining entitlement to access a service con­

text 203. The access control information file may be a list of application identi­

fiers or a list of application source identifiers. However, instead of or in addition 

to application identifiers, the access control information could specify access 

control information of other entities in the terminal TE, such as application 

groups or application execution environments. The access control information 

212 may be service context or service context group specific. For instance, 
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access control information 212 may co,mprise a plurality of different profiles for 

corporate access, tailored for different usage situations. In one embodiment, 

this administrative access control information 212 belongs to the service con­

text information. 

In accordance with an embodiment, a certificate 206 of an applica­

tion 202 is checked in order to reliably define an identifier associated with the 

application 202. On the basis of this identifier, the terminal TE is then arranged 

to check whether or not the application 202 is entitled to access the service 

conte'xt 203. These certificates 206 may be stored within service context infor­

mation (for instance the certificate 206 in the central repository 204) and/or 

outside the service context 203, for instance within application 202 data in the 

file system 207. The certificate 206 is associated with at least one application 

202 in the terminal TE. The certificate 206 has been issued and digitally signed 

by a trusted third party, such as a general certification authority or an applica­

tion developer, to prove the integrity ~nd source of the associated application 

202. The certificate 206 could be obtained for the terminal TE separately from 

the access control information 212, for instance during installation of applica­

tion, or it may even form a part of the service context information or access 

control information from the managing entity. It is to be noted that the certifi­

cate 206 may in one embodiment be acquired during the access control pro­

cedure for checking the right of the application 206 to access certain service 

context 203. The certificate 206 may include at least some of the following: a 

name of the certificate holder, a serial number, an expiration date, a copy of 

the certificate holder's public key, and the digital signature of the issuer so that 

a recipient can verify that the certificate is authentic. 

As also illustrated by the broken lines in Figure 2, the service con­

texts 203 may be managed by the external authorized managing entity 211. 

This may mean that some or all of the information belonging to the service 

context 203 may be read, added, modified, and/or removed by the external 

managing entity 211. In one embodiment, the OMA OM is applied to managing 

service contexts 203. At least some of the service context 203 information may 

be stored in a management tree, which is modified by a device management 

agent on the basis of device management commands from an OMA device 

management server (S). 

Figure 3 illustrates a method of an embodiment for using service 

contexts in terminal TE. In step 301, there may be a need to initiate a service 
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by an application 202 such that the application 202 requires information stored 

under one or more service contexts 203 for service set-up, or for some other 

purpose. This need typically arises based on a user input, but a service may 

also be initiated based on some other trigger, such as a command from an ex­

ternal device. Service contexts 203 available for the service may be checked in 

step 302. If the check 302, 303 reveals more than one available service con­

text 203, a preferred service context 203 is selected 305. For instance, the 

terminal TE may store a preference list indicating the service contexts 203 in a 

preference order. A default service context 203 could be selected in step 305. 

Otherwise, an available service context 203 is selected 304. The application 

202, or an application manager, may be adapted to perform steps 301 to 305. 

Although not shown in Figure 3, it is to be noted that the service context selec­

tion procedure may involve prompting a user of the terminal TE to select a ser­

vice context and/or to confirm the selection of the service context. 

The method then proceeds to step 306, wherein access to a se­

lected service context is requested or a need to access the service context 

specific data is otherwise indicated. On the basis of access control information 

212 from and/or controlled by a managing entity, it is checked 307 whether the 

application 202 is authorized to access the service context 203. The relevant 

access control information 212 may be obtained from the memory of the TE, or 

in one embodiment the terminal TE may be arranged to request and receive 

access control information from an external entity, such as the external manag­

ing entity 212. The managing entity may be the service context manager 211 

or some other entity, for instance an entity that has issued the certificate 206. If 

the application 202 is not authorized, access for the application 202 'is denied 

308 to the service context 203. 

According to an embodiment, step 307 comprises two sub-steps. 

First, a certificate 206 associated with the application 202 requiring access to 

the service context 203 is checked. By checking the certificate 206 it is possi­

ble to ensure the integrity and/or source of the application 202. In a second 

sub-step, an identifier obtained from the application's 202 certificate 206 is 

compared with identifiers in predetermined access control information 212. An 

application source identifier from the certificate 206 may in one embodiment be 

compared in the second sub-step with predetermined application source identi­

fiers in the access control information 212. The access control information 212 

in the present embodiment specifies those applications, groups of applications 
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or application sources that are authorized to use the service context 203. Thus, 

if the identifier from the certificate 206 of the application 202 can be found in 

the access control information 212, the application is authorized. 

If the application 202 is authorized on the basis of a check 307, the 

application may access 309 information associated with the service context 

203, and the application 202 may then initiate 310 the service on the basis of 

the associated service context information. 

In one embodiment, the service context 203 comprises or is associ­

ated with settings required for arranging a connection from the terminal TE to 

one or more network resources for accessing a service. Thus, the application 

202 may in step 310 establish a connection using these settings. These set­

tings could specify access to corporate intranet resources, such as an email 

server and an email account. However, also many other services exist for 

which the service context 203 may be used. 

In an embodiment, the terminal TE comprises access controlled ap­

plication (specific) data 208 belonging to or associated with a service context 

203 such that access to the application data 208 is arranged only for applica­

tions 202 authorized by the external managing entity 211. This application data 

208 is typically user related and stored by an application 202 in the terminal TE 

on the basis of a user input. In step 310 the application data 208, ~uch as a file 

comprising corporate e-mails, may be displayed and possibly further proc­

essed by an application 202 (an e-mail client application in this example) .. 

A service context 203 may be selected or defined when using an 

application 202. A service context 203 may be selected when an application 

202 is activated and/or when new contents are to be specified as service con­

text information. For instance, when an e-mail application is activated, the user 

selects a desired profile or e-mail account, whereby a service context associ­

ated with the profile or e-mail account is also selected. Thus, when the applica­

tion 202 later requires access to service context 203 information, steps 302 to 

305 are unnecessary but information in the associated service context 203 

may be used, for instance for establishing a connection to a remote e-mail 

server. In another embodiment, a service context 203 may be specified for a 

user data item, such as an e-mail message. This service context 203 could be 

selected in connection with storing of a data item. For instance, when the user 

has finished preparing an e-mail item and selects to store the item, available 

service contexts 203 (for the e-mail application) are shown to the user. The 
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user may then select the service context 203 with which the data item is to be 

associated and thus possibly the storage position of the data item, and the 

data item is stored accordingly. Later, the data item may be used as any other 

service context 203 specific data, i.e. access to the data item is allowed only 

for authorized applications 202. 

In one embodiment, access to the service contexts 203 is controlled 

(steps 307 to 309) by a security procedure in the secure execution environ­

ment 201, such as a specific access controller entity. It is also feasible that the 

execution environment 201 checks 303 and selects 304, 305 a service context 

'203 for the application 202. A specific service context selector may be pro­

vided in the secure execution environment 201. 

In another embodiment, service contexts 203 available for the appli­

cation 202 requiring access to the service context 203 are checked already in 

step 302. In this embodiment, only service contexts 203 for which the certifi­

cate of the application 202 allows access (or for which the application has ac­

cess authorization by some other means) are considered for the service. In this 

embodiment, access to a service context 203 is attempted only by authorized 

applications 202 and unnecessary requests are thus avoided. 

Figures 4a and 4b illustrate a method for establishing and/or modify­

ing a service context 203 in the terminal TE by the server S according to an 

embodiment. In Figure 4a, features of the server S functioning as the device 

management server are illustrated. In step 401, a need exists to create a new 

service context 203 and/or to modify an existing service context 203 in the 

managed terminal device TE. In another embodiment, a need exists to add or 

modify access control information 212 related to a service context 203. 

A device management session is then arranged 402 between the 

device management server functionality in the server S and the device man­

agement client functionality in the terminal TE. Conventional OMA OM session 

establishment functions illustrated in the OMA specification "SyncML Device 

Management Protocol', version 1.1 .2, 12 December 2003, 41 pages, may be 

utilized. 
Service context related information, for instance connection settings 

205, and/or access control information 212, are specified 403 in one or more 

device management commands. In the present embodiment, at least some of 

the service context information in the device management command(s) is ad-
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dressed to one or more service context specific device management tree 

nodes. The management command is transmitted 404 to the terminal TE. 

Figure 4b illustrates functions in the terminal TE receiving service 

context related information. In step 410, a device management command is 

received from a device management server (S). The service context related 

data, including access control information, may be stored in the terminal TE. 

More specifically, in step 411 the device management client in the terminal TE 

defines the required actions on the basis of the received device management 

command. The device management tree in the terminal TE may then be modi­

fied by the new and/or modified information related to the service context 203. 

For instance, a new node may be added with an ACL list defining the server S 

as being the only authorized device m9nagement server to modify the node. It 

is to be noted that the management tree may only serve as a view to the man­

aged information, whereby the managed information may be stored outside the 

management tree. 

If the service context 203 is created for the first time and device 

management has not been provisioned for the terminal TE, OMA client provi­

sioning methods may be used first to initiate and configure the device man­

agement before service context specific management commands. Thus, in 

steps 402 and 410, a connection for arranging provisioning may be utilized. 

The management tree may comprise one or more nodes for access 

control information 212, even if the access control information 212 is not part of 

the service context 203. In a manner similar to that illustrated above, by utiliz­

ing a device management command addressed to a node for access control 

information 212, it is possible to arrange the modification, deletion, or addition 

of access control information 212. Thus, an external managing entity may eas­

ily change the access control configuration in the managed device TE. It is to 

be noted that Figures 4a and 4b are only exemplary. For instance, the device 

management command could be formed before the establishment of the man­

agement session. In one embodiment, a service context 203 may be created 

or modified by an authorized party in the terminal TE, for instance a user. Simi­

lar procedures as already illustrated in connection with Figure 3, steps 306-309 

may be utilized when accessing service context information. It is thus unnec­

essary to apply device management mechanisms to modify service context 

203 information. 
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In one embodiment, the service context manager 211 or a service 

provider, in the embodiment of Figure 4a the server S, may check that a suit­

able service context is in place and/or used appropriately in the terminal TE. 

The service provider may thus check that correct settings are in place and only 

applications from a trusted source are used. This check could be implemented 

by using OMA DM GET commands to the nodes comprising this service con­

text data. This embodiment may be implemented after steps 404 and 412 or at 

some other point of time, for instance after receiving a service request from an 

application 202 in the terminal TE. 

In steps 402, 403, 410, and 411, it is possible to utilize the mecha­

nisms of the device management protocol and the messages defined for it; for 

a more detailed description of the OMA device management protocol and other 

commands, for instance, reference is made to the OMA specification "SyncML 

Device Management Protocol', version 1.1.2, 12 December 2003, 41 pages, 

and the OMA specification "SyncML Representation Protocol Device Manage­

ment Usage", version 1. 1.2, 12 June 2003, 39 pages. 

In accordance with an embodiment, the contents of a service con­

text 203 may be associated with different access control rules and/or access 

right levels on the basis of the access control information 212. In a further em­

bodiment, different access rules are applied to different portions of the service 

context 203. For instance, settings 205 of the service context 203 specifying a 

connection to a corporate email server may be read (by an application 202 au­

thorized to access the service context 203) but not modified, whereas access 

to data 208 in a file system 207 associated with the service context 203 may 

be both read and modified. In this embodiment, the contents of service con­

texts 203 may be differentiated in respect of access control. 

Some exemplary rules that may be applied as the above-illustrated 

embodiment are: right to read (all or only a specific part of the service context 

data), right to remove, and right to add. The access control rules and/or right 

levels may be specified within the access control information 212 or some 

other storage. In one embodiment, access policies are specified by XACML 

(Extensible Access Markup Language). If OMA OM is applied, access control 

lists may be specified in a management tree for determining one or more ex­

ternal device management servers authorized to access associated service 

context related data, i.e. the external management entities may be specified by 

OMA DM access control lists. 
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In an alternative or complementing embodiment, different access 

control rules are associated with different users of the service contexts 203 on 

the basis of the access control information 212. In this embodiment, it is possi­

ble to apply different access rights for different applications 202 and users of 

the terminal TE, for instance. As an example, a service context 203 (or part 

thereof) may be set to be modifiable only by the user of or the subscriber to the 

terminal TE and an external managing entity originating and/or controlling the 

service context 203. 

In one embodiment, the user of or the subscriber to the terminal TE 

is always entitled to remove or delete service contexts 203 from the terminal 

TE. Since a service context 203 is required for obtaining a service, the terminal 

TE cannot be used for accessing the service after the service context 203 has 

been deleted. Thus no full control needs to be given for any administrator 211 

of a service context 203, and users do not have to give up a right to control 

their terminals. No service context needs to be forced to any terminal but the 

user/subscriber may wish to use a service and therefore accept a service con­

text into the terminal TE. Since the service context 203 itself may be set to be 

modifiable only by the authorized management entity (211 ), it is possible to 

prevent access of the user to modify the service context 203. 

In a further embodiment, a capability to inform the authorized man­

aging entity 211 about user deleted service contexts 203 is provided. A feature 

or application 203 handling deletion of a service context 203 on the basis of a 

user input may be configured to transmit a message to the authorized manag­

ing entity 211 informing about the deletion of the service context 203 from the 

terminal TE. In another embodiment, the authorized managing entity 211 is· 

configured to check the service contexts 203 (which it is authorized to view) in 

the terminal TE in order to detect deleted ones. For instance, periodic checks. 

may be performed by OMA OM procedures on the nodes comprising service 

context data. 

It should be noted that the embodiments described above could 

also be applied in any combination thereof. It is apparent to a person skilled in 

the art that while technology advances, the basic idea of the invention can be 

implemented in many different ways. The invention and its embodiments are 

thus not restricted to the examples described above, but can vary within the 

scope of the claims. 
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CLAIMS 

1. A method for a device management system for arranging use of 

configurations in a device with multiple configuration data sets manageable by 

one or more external managing entities, and a plurality of applications, 

c h a r a c t e r i z e d in that the system comprises access control information 

originated and/or controlled by an external managing entity for defining a right 

to access a configuration data set, the method comprising: 

checking the access control information in response to an indication 

from an application requiring access to a configuration data set, and 

in response to the application being, on the basis of the access con­

trol information, entitled to access the configuration data set, arranging access 

to the configuration data set for the application. 

2. A method as claimed in claim 1, c h a r a c t e r i z e d in that at 

least one service context is stored in the device, wherein the service context 

comprises at least the configuration data set and whereby access to the ser­

vice context is allowed for the application on the basis of the access control 

information if the application is, by the external managing entity, predetermined 

in access control information associated with the service context. 

3. A method as claimed in claim 1, c h a r act e r i zed by arrang­

ing selection of a configuration data set for the application in response a plural­

ity of configuration data sets being available for the application. 

4. A method as claimed in any one of the preceding claims, 

c h a r a c t e r i z e d by arranging a service by the application on the basis of 

at least part of the configuration data set. 

5. A method as claimed in any one of the preceding claims, 

c h a r a ct e r i zed by arranging the configuration data set and/or the ac­

cess control information thereon into the device by: 

establishing a device management session or a connection for ar­

ranging provisioning between a device management server of the external 

managing entity and the device, 
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transmitting the configuration data set and/or the access control in­

formation by the device management session or the connection for provision­

ing, and 

storing the configuration data set and/or the access control informa­

tion in the device. 

6. A device management system comprising a device management 

server and a device management client to be managed, the device manage­

ment system being arranged to manage at least one device management cli­

ent by means of a management structure comprising at least one node, 

c h a r a c t e r i z e d in that the system is arranged to store access control 

information originated and/or controlled by an external managing entity for de­

fining a right to access a configuration data set, 

the system is arranged to check the access control information in 

response to an indication from an application requiring access to a configura­

tion data set, 

in response to the application being, on the basis of the access con­

trol information, entitled to access the configuration data set, the system is ar­

ranged to provide the application with access to the configuration data set, and 

the system is arranged to arrange a service by the application on 

the basis of at least part of the configuration data set. 

7. A data processing device for a device management system, the 

device comprising means for storing multiple configuration data sets manage­

able by one or more external managing entities, and a plurality of applications, 

c h a r a c t e r i z e d in that the data processing device comprises: 

memory for storing access control information for defining a right to 

access a configuration data set, 

means for checking the access control information in response to an 

indication from an application requiring access to a configuration data set, and 

means for arranging access to the configuration data set for the ap­

plication in response to the application being, on the basis of the access con­

trol information, entitled to access the configuration data set. 

8. A data processing device as claimed in claim 7, c h a r a c t e r -

i z e d in that the data processing device is arranged to check the access con-
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trol information in response to a request from the application to access the 

configuration data set. 

9. A data processing device as claimed in claim 7 or 8, c h a r a c -
t e r i z e d in that the data processing device comprises means for arranging 

a service by the application on the basis of at least part of the configuration 

data set. 

10. A data processing device as claimed in any one of claims , 7 to 

9, c h a r act e r i z e d in that at least one service context comprising at least 

the configuration data set is stored in the data processing device, and 

the data processing device is arranged to allow the application to 

access the service context on the basis of the access control information if the 

application is authorized on the basis of access control information associated 

with the service context. 

11. A data processing device as claimed in claim 10, c h a r a c -

t e r i z e d in that the service context further comprises user related data 

stored by an application of the data processing device. 

12. A data processing device as claimed in any one of claims 7 to 

11, ch a r act er i zed in that the configuration data set comprises settings 

required for arranging a connection from the device to one or more network 

resources for accessing a service, and 

the data processing device is arranged to establish a connection to 

one or more network resources on the basis of the settings. 

13. A data processing device as claimed in any one of claims 7 to 

12, c h a r a c t e r i z e d in that the data processing device comprises means 

for arranging selection of a configuration data set for the application in re­

sponse a plurality of configuration data sets being available for the application. 

14. A data processing device as claimed in any one of claims 7 to 

13, c h a r a ct e r i z e d in that data transfer between the application author­

ized to access the configuration data set and a storage position comprising the 

configuration data set is secured. 
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15. A data processing device as claimed in any one of claims 7 to 

14, c h a r act e r i z e d in that access to a configuration data set is con­

trolled on the basis of comparison between predetermined identifiers in the 

access control information and an identifier in a certificate associated with the 

application and certifying a source of the application. 

16. A data processing device as claimed in any one of claims 7 to 

15, c h a r act e r i z e d in that the data processing device comprises a de­

vice management client according to an OMA device management standard, 

and 

the data processing device is arranged to add and/or modify a con­

figuration data set on the basis of a device management command from a de­

vice management server to a node of a management tree in the data process­

ing device. 

17. A data processing device for a device management system, the 

data processing device comprising means for transmitting management com­

mands to a managed device, c h a r a c t e r i z e d in that 

the data processing device comprises means for controlling access 

control information for defining a right of an application in the managed device 

to access a configuration data set in the managed device. 

18. A data processing device as claimed in claim 17, c h a r a c -
t e r i z e d in that the data processing device is arranged to establish a device 

management session with the managed device, 

the data processing device is arranged to form a device manage­

ment command addressed to a node representing the access control informa­

tion and/or the configuration data set in a management tree of the managed 

device, and 

the data processing device is arranged to transmit the device man­

agement command to the managed device. 

19. A data processing device as claimed in claim 17 or 18, c h a r -

a c t e r i z e d in that the data processing device is a device management 

server according to the OMA device management standard. 
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20. A computer program product downloadable into a memory of a 

data processing device, c h a r act e r i z e d in that the computer program 

product comprises a computer program code which, when executed in a proc­

essor of the data processing device, causes the data processing device to: 

check access control information for defining a right to access a 

configuration data set in response to an indication from an application requiring 

access to a configuration data set, and 

in response to the application being, on the basis of the access con­

trol information, entitled to access the configuration data set, arrange for ac­

cess to the configuration data set for the application. 
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the purposes of the designation of 
the United States·of America) 
Declaration of lnventorship (Rules 
4.17(iv) and 51bis.1(a)(iv)) for the 
purposes of the designation of the 
United States of America: 

VII I-4-1- Prior applications: 
1 

PCT/FI2004/000810 

I hereby declare that I believe I am the 
original, first and sole (if only one 
inventor is listed below) or joint (if 
more than one inventor is listed below) 
inventor of the subject matter which is 
claimed and for which a patent is 
sought. 
This declaration is directed to 
international application PCT/ 
FI2004/000810 (if furnishing declaration 
pursuant to Rule 26ter). 
I hereby declare that my residence, 
mailing address, and citizenship are as 
stated next to my name. 
I hereby state that I have reviewed and 
understand the contents of the above­
identified international application, 
including the claims of said 
application. I have identified in the 
request of s-aid application, in 
compliance with PCT Rule 4.10, any claim 
to foreign priority, and I have 
identified below, under the heading 
"Prior Applications", by application 
number, country or Member of the World 
Trade Organization, day, month, and year 
of filing, any application for a patent 
or inventor's certificate filed in a 
country. other than the United States of 
America, including any PCT international 
application designating at least one 
country other than the United States of 
America, having a filing date before 
that of the application on which foreign 
priority is claimed. 

NKHTC0002220 
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Vlll-4-1- Name (LAST, First) 
1-1 
Vlll-4-1- Residence; 
1-2 (city and either US State, if applicable, 

or country) 
Vlll-4-1- Mailing address: 
1-3 
Vlll-4-1- Citizenship: 
1-4 
Vlll-4-1- Inventor's Signature: 
1-5 (if not contained-in the request, or if 

declaration Is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date; 
1-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

PCT /FI2004/000810 

I hereby acknowledge the duty to 
disclose information that is known by me 
to be material to patentability as 
defined by 37 C.F.R. § 1.56, including 
for continuation-in-part applications, 
material information which became 
available between the filing date of the 
prior application and the PCT 
international filing date of the 
continuation-in-part application. 
I hereby declare that all statements 
made herein of my own knowledge are true 
and that all statements made on 
information and belief are believed to 
be true; and further that these 
statements were made with the knowledge 
that willful false statements and the 
like so made are punishable by fine or 
imprisonment, or both, under Section 
1001 of Title 18 of the United States 
Code and that such willful false 
statements may jeopardize the validity 
of the application or any patent issued 
thereon. 

PULKKINEN, Markku 

Oulu, Finland 

gg-~~~~;"!,~°'1~ FI- 90420 Oulu Finland 
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Vlll-4-1-
2-1 
VJ!l-4-1-
2-2 

Vlll-4-1-
2-3 

Name (LAST, First) 

Residence; 
(city and either US State, if applicable, 
or country) 
Mailing address: 

Vlll-4-1- Citizenship: 
2-4 
Vlll-4-1- Inventor's Signature: 
2-5 (if not contained in the request, or if 

declaration is corrected or added under 
Rule 26te r after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date 
2-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

LINDROOS, Martti 

Oulu, Finland 

PCT/FI2004/000810 

Raatteentie 47 FI-90140 Oulu Finland 

FI / 
,{, 

;/"" 

,$ 
II 
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Vlll-4-1 Declaration: lnventorship (only for 
the purposes of the designation of 
the United States·of America) 
Declaration of lnventorship (Rules 
4.17(iv) and 51bis.1(a)(iv)) for the 
purposes of the designation of the 
United States of America: 

VII I-4-1- Prior applications: 
1 

PCT/FI2004/000810 

I hereby declare that I believe I am the 
original, first and sole (if only one 
inventor is listed below) or joint (if 
more than one inventor is listed below) 
inventor of the subject matter which is 
claimed and for which a patent is 
sought. 
This declaration is directed to 
international application PCT/ 
FI2004/000810 (if furnishing declaration 
pursuant to Rule 26ter). 
I hereby declare that my residence, 
mailing address, and citizenship are as 
stated next to my name. 
I hereby state that I have reviewed and 
understand the contents of the above­
identified international application, 
including the claims of said 
application. I have identified in the 
request of s-aid application, in 
compliance with PCT Rule 4.10, any claim 
to foreign priority, and I have 
identified below, under the heading 
"Prior Applications", by application 
number, country or Member of the World 
Trade Organization, day, month, and year 
of filing, any application for a patent 
or inventor's certificate filed in a 
country. other than the United States of 
America, including any PCT international 
application designating at least one 
country other than the United States of 
America, having a filing date before 
that of the application on which foreign 
priority is claimed. 

NKHTC0002223 
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Vlll-4-1- Name (LAST, First) 
1-1 
Vlll-4-1- Residence; 
1-2 (city and either US State, if applicable, 

or country) 
Vlll-4-1- Mailing address: 
1-3 
Vlll-4-1- Citizenship: 
1-4 
Vlll-4-1- Inventor's Signature: 
1-5 (if not contained-in the request, or if 

declaration Is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date; 
1-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

PCT /FI2004/000810 

I hereby acknowledge the duty to 
disclose information that is known by me 
to be material to patentability as 
defined by 37 C.F.R. § 1.56, including 
for continuation-in-part applications, 
material information which became 
available between the filing date of the 
prior application and the PCT 
international filing date of the 
continuation-in-part application. 
I hereby declare that all statements 
made herein of my own knowledge are true 
and that all statements made on 
information and belief are believed to 
be true; and further that these 
statements were made with the knowledge 
that willful false statements and the 
like so made are punishable by fine or 
imprisonment, or both, under Section 
1001 of Title 18 of the United States 
Code and that such willful false 
statements may jeopardize the validity 
of the application or any patent issued 
thereon. 

PULKKINEN, Markku 

Oulu, Finland 

gg-~~~~;"!,~°'1~ FI- 90420 Oulu Finland 
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Vlll-4-1-
2-1 
VJ!l-4-1-
2-2 

Vlll-4-1-
2-3 

Name (LAST, First) 

Residence; 
(city and either US State, if applicable, 
or country) 
Mailing address: 

Vlll-4-1- Citizenship: 
2-4 
Vlll-4-1- Inventor's Signature: 
2-5 (if not contained in the request, or if 

declaration is corrected or added under 
Rule 26te r after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date 
2-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

LINDROOS, Martti 

Oulu, Finland 

PCT/FI2004/000810 

Raatteentie 47 FI-90140 Oulu Finland 

FI / 
,{, 

;/"" 

,$ 
II 
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Vlll-4-1 Declaration: lnventorship (only for 
the purposes of the designation of 
the United States·of America) 
Declaration of lnventorship (Rules 
4.17(iv) and 51bis.1(a)(iv)) for the 
purposes of the designation of the 
United States of America: 

VII I-4-1- Prior applications: 
1 

PCT/FI2004/000810 

I hereby declare that I believe I am the 
original, first and sole (if only one 
inventor is listed below) or joint (if 
more than one inventor is listed below) 
inventor of the subject matter which is 
claimed and for which a patent is 
sought. 
This declaration is directed to 
international application PCT/ 
FI2004/000810 (if furnishing declaration 
pursuant to Rule 26ter). 
I hereby declare that my residence, 
mailing address, and citizenship are as 
stated next to my name. 
I hereby state that I have reviewed and 
understand the contents of the above­
identified international application, 
including the claims of said 
application. I have identified in the 
request of s-aid application, in 
compliance with PCT Rule 4.10, any claim 
to foreign priority, and I have 
identified below, under the heading 
"Prior Applications", by application 
number, country or Member of the World 
Trade Organization, day, month, and year 
of filing, any application for a patent 
or inventor's certificate filed in a 
country. other than the United States of 
America, including any PCT international 
application designating at least one 
country other than the United States of 
America, having a filing date before 
that of the application on which foreign 
priority is claimed. 

NKHTC0002226 
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Vlll-4-1- Name (LAST, First) 
1-1 
Vlll-4-1- Residence; 
1-2 (city and either US State, if applicable, 

or country) 
Vlll-4-1- Mailing address: 
1-3 
Vlll-4-1- Citizenship: 
1-4 
Vlll-4-1- Inventor's Signature: 
1-5 (if not contained-in the request, or if 

declaration Is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date; 
1-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

PCT /FI2004/000810 

I hereby acknowledge the duty to 
disclose information that is known by me 
to be material to patentability as 
defined by 37 C.F.R. § 1.56, including 
for continuation-in-part applications, 
material information which became 
available between the filing date of the 
prior application and the PCT 
international filing date of the 
continuation-in-part application. 
I hereby declare that all statements 
made herein of my own knowledge are true 
and that all statements made on 
information and belief are believed to 
be true; and further that these 
statements were made with the knowledge 
that willful false statements and the 
like so made are punishable by fine or 
imprisonment, or both, under Section 
1001 of Title 18 of the United States 
Code and that such willful false 
statements may jeopardize the validity 
of the application or any patent issued 
thereon. 

PULKKINEN, Markku 

Oulu, Finland 

gg-~~~~;"!,~°'1~ FI- 90420 Oulu Finland 
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Vlll-4-1-
2-1 
VJ!l-4-1-
2-2 

Vlll-4-1-
2-3 

Name (LAST, First) 

Residence; 
(city and either US State, if applicable, 
or country) 
Mailing address: 

Vlll-4-1- Citizenship: 
2-4 
Vlll-4-1- Inventor's Signature: 
2-5 (if not contained in the request, or if 

declaration is corrected or added under 
Rule 26te r after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date 
2-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

LINDROOS, Martti 

Oulu, Finland 

PCT/FI2004/000810 

Raatteentie 47 FI-90140 Oulu Finland 

FI / 
,{, 

;/"" 

,$ 
II 
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Vlll-4-1 Declaration: lnventorship (only for 
the purposes of the designation of 
the United States·of America) 
Declaration of lnventorship (Rules 
4.17(iv) and 51bis.1(a)(iv)) for the 
purposes of the designation of the 
United States of America: 

VII I-4-1- Prior applications: 
1 

PCT/FI2004/000810 

I hereby declare that I believe I am the 
original, first and sole (if only one 
inventor is listed below) or joint (if 
more than one inventor is listed below) 
inventor of the subject matter which is 
claimed and for which a patent is 
sought. 
This declaration is directed to 
international application PCT/ 
FI2004/000810 (if furnishing declaration 
pursuant to Rule 26ter). 
I hereby declare that my residence, 
mailing address, and citizenship are as 
stated next to my name. 
I hereby state that I have reviewed and 
understand the contents of the above­
identified international application, 
including the claims of said 
application. I have identified in the 
request of s-aid application, in 
compliance with PCT Rule 4.10, any claim 
to foreign priority, and I have 
identified below, under the heading 
"Prior Applications", by application 
number, country or Member of the World 
Trade Organization, day, month, and year 
of filing, any application for a patent 
or inventor's certificate filed in a 
country. other than the United States of 
America, including any PCT international 
application designating at least one 
country other than the United States of 
America, having a filing date before 
that of the application on which foreign 
priority is claimed. 

NKHTC0002229 
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Vlll-4-1- Name (LAST, First) 
1-1 
Vlll-4-1- Residence; 
1-2 (city and either US State, if applicable, 

or country) 
Vlll-4-1- Mailing address: 
1-3 
Vlll-4-1- Citizenship: 
1-4 
Vlll-4-1- Inventor's Signature: 
1-5 (if not contained-in the request, or if 

declaration Is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date; 
1-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

PCT /FI2004/000810 

I hereby acknowledge the duty to 
disclose information that is known by me 
to be material to patentability as 
defined by 37 C.F.R. § 1.56, including 
for continuation-in-part applications, 
material information which became 
available between the filing date of the 
prior application and the PCT 
international filing date of the 
continuation-in-part application. 
I hereby declare that all statements 
made herein of my own knowledge are true 
and that all statements made on 
information and belief are believed to 
be true; and further that these 
statements were made with the knowledge 
that willful false statements and the 
like so made are punishable by fine or 
imprisonment, or both, under Section 
1001 of Title 18 of the United States 
Code and that such willful false 
statements may jeopardize the validity 
of the application or any patent issued 
thereon. 

PULKKINEN, Markku 

Oulu, Finland 

gg-~~~~;"!,~°'1~ FI- 90420 Oulu Finland 
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Vlll-4-1-
2-1 
VJ!l-4-1-
2-2 

Vlll-4-1-
2-3 

Name (LAST, First) 

Residence; 
(city and either US State, if applicable, 
or country) 
Mailing address: 

Vlll-4-1- Citizenship: 
2-4 
Vlll-4-1- Inventor's Signature: 
2-5 (if not contained in the request, or if 

declaration is corrected or added under 
Rule 26te r after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date 
2-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

LINDROOS, Martti 

Oulu, Finland 

PCT/FI2004/000810 

Raatteentie 47 FI-90140 Oulu Finland 

FI / 
,{, 

;/"" 

,$ 
II 
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Vlll-4-1 Declaration: lnventorship (only for 
the purposes of the designation of 
the United States·of America) 
Declaration of lnventorship (Rules 
4.17(iv) and 51bis.1(a)(iv)) for the 
purposes of the designation of the 
United States of America: 

VII I-4-1- Prior applications: 
1 

PCT/FI2004/000810 

I hereby declare that I believe I am the 
original, first and sole (if only one 
inventor is listed below) or joint (if 
more than one inventor is listed below) 
inventor of the subject matter which is 
claimed and for which a patent is 
sought. 
This declaration is directed to 
international application PCT/ 
FI2004/000810 (if furnishing declaration 
pursuant to Rule 26ter). 
I hereby declare that my residence, 
mailing address, and citizenship are as 
stated next to my name. 
I hereby state that I have reviewed and 
understand the contents of the above­
identified international application, 
including the claims of said 
application. I have identified in the 
request of s-aid application, in 
compliance with PCT Rule 4.10, any claim 
to foreign priority, and I have 
identified below, under the heading 
"Prior Applications", by application 
number, country or Member of the World 
Trade Organization, day, month, and year 
of filing, any application for a patent 
or inventor's certificate filed in a 
country. other than the United States of 
America, including any PCT international 
application designating at least one 
country other than the United States of 
America, having a filing date before 
that of the application on which foreign 
priority is claimed. 

NKHTC0002232 
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Vlll-4-1- Name (LAST, First) 
1-1 
Vlll-4-1- Residence; 
1-2 (city and either US State, if applicable, 

or country) 
Vlll-4-1- Mailing address: 
1-3 
Vlll-4-1- Citizenship: 
1-4 
Vlll-4-1- Inventor's Signature: 
1-5 (if not contained-in the request, or if 

declaration Is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date; 
1-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

PCT /FI2004/000810 

I hereby acknowledge the duty to 
disclose information that is known by me 
to be material to patentability as 
defined by 37 C.F.R. § 1.56, including 
for continuation-in-part applications, 
material information which became 
available between the filing date of the 
prior application and the PCT 
international filing date of the 
continuation-in-part application. 
I hereby declare that all statements 
made herein of my own knowledge are true 
and that all statements made on 
information and belief are believed to 
be true; and further that these 
statements were made with the knowledge 
that willful false statements and the 
like so made are punishable by fine or 
imprisonment, or both, under Section 
1001 of Title 18 of the United States 
Code and that such willful false 
statements may jeopardize the validity 
of the application or any patent issued 
thereon. 

PULKKINEN, Markku 

Oulu, Finland 

gg-~~~~;"!,~°'1~ FI- 90420 Oulu Finland 
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Vlll-4-1-
2-1 
VJ!l-4-1-
2-2 

Vlll-4-1-
2-3 

Name (LAST, First) 

Residence; 
(city and either US State, if applicable, 
or country) 
Mailing address: 

Vlll-4-1- Citizenship: 
2-4 
Vlll-4-1- Inventor's Signature: 
2-5 (if not contained in the request, or if 

declaration is corrected or added under 
Rule 26te r after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date 
2-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

LINDROOS, Martti 

Oulu, Finland 

PCT/FI2004/000810 

Raatteentie 47 FI-90140 Oulu Finland 

FI / 
,{, 

;/"" 

,$ 
II 
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Vlll-4-1 Declaration: lnventorship (only for 
the purposes of the designation of 
the United States·of America) 
Declaration of lnventorship (Rules 
4.17(iv) and 51bis.1(a)(iv)) for the 
purposes of the designation of the 
United States of America: 

VII I-4-1- Prior applications: 
1 

PCT/FI2004/000810 

I hereby declare that I believe I am the 
original, first and sole (if only one 
inventor is listed below) or joint (if 
more than one inventor is listed below) 
inventor of the subject matter which is 
claimed and for which a patent is 
sought. 
This declaration is directed to 
international application PCT/ 
FI2004/000810 (if furnishing declaration 
pursuant to Rule 26ter). 
I hereby declare that my residence, 
mailing address, and citizenship are as 
stated next to my name. 
I hereby state that I have reviewed and 
understand the contents of the above­
identified international application, 
including the claims of said 
application. I have identified in the 
request of s-aid application, in 
compliance with PCT Rule 4.10, any claim 
to foreign priority, and I have 
identified below, under the heading 
"Prior Applications", by application 
number, country or Member of the World 
Trade Organization, day, month, and year 
of filing, any application for a patent 
or inventor's certificate filed in a 
country. other than the United States of 
America, including any PCT international 
application designating at least one 
country other than the United States of 
America, having a filing date before 
that of the application on which foreign 
priority is claimed. 
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Vlll-4-1- Name (LAST, First) 
1-1 
Vlll-4-1- Residence; 
1-2 (city and either US State, if applicable, 

or country) 
Vlll-4-1- Mailing address: 
1-3 
Vlll-4-1- Citizenship: 
1-4 
Vlll-4-1- Inventor's Signature: 
1-5 (if not contained-in the request, or if 

declaration Is corrected or added under 
Rule 26ter after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date; 
1-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

PCT /FI2004/000810 

I hereby acknowledge the duty to 
disclose information that is known by me 
to be material to patentability as 
defined by 37 C.F.R. § 1.56, including 
for continuation-in-part applications, 
material information which became 
available between the filing date of the 
prior application and the PCT 
international filing date of the 
continuation-in-part application. 
I hereby declare that all statements 
made herein of my own knowledge are true 
and that all statements made on 
information and belief are believed to 
be true; and further that these 
statements were made with the knowledge 
that willful false statements and the 
like so made are punishable by fine or 
imprisonment, or both, under Section 
1001 of Title 18 of the United States 
Code and that such willful false 
statements may jeopardize the validity 
of the application or any patent issued 
thereon. 

PULKKINEN, Markku 

Oulu, Finland 

gg-~~~~;"!,~°'1~ FI- 90420 Oulu Finland 
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Vlll-4-1-
2-1 
VJ!l-4-1-
2-2 

Vlll-4-1-
2-3 

Name (LAST, First) 

Residence; 
(city and either US State, if applicable, 
or country) 
Mailing address: 

Vlll-4-1- Citizenship: 
2-4 
Vlll-4-1- Inventor's Signature: 
2-5 (if not contained in the request, or if 

declaration is corrected or added under 
Rule 26te r after the filing of the 
international application. The signature 
must be that of the inventor, not that of 
the agent) 

Vlll-4-1- Date 
2-6 (of signature which is not contained in 

the request, or of the declaration that is 
corrected or added under Rule 26ter 
after the filing of the international 
application) 

LINDROOS, Martti 

Oulu, Finland 

PCT/FI2004/000810 

Raatteentie 47 FI-90140 Oulu Finland 

FI / 
,{, 

;/"" 

,$ 
II 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

DETAILED ACTION 

This Office Action is in response to the preliminary amendment filed 

06/27/2007. 

Claims 1-20 are amended. 

New claims 21-26 are added. 

No claims are cancelled. 

Claims 1-26 are pending in the application. 

Claims 1-26 are rejected. 

Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 08/23/2007 & 

01/19/2009 are in compliance with the provisions of 37 CFR 1.97. Accordingly, 

the information disclosure statements are being considered by the examiner. 

Claim Rejections - 35 USC§ 102 

The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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9. Claims 1-6, 8-15, 17-18, 20-23 & 25-26 are rejected under 35 

U.S.C. 102(b) as being anticipated by US Pat. Pub. No.: 2004/0123147 by White 

(hereinafter White). 

10. As per claim 1, White teaches: a method for a device management 

system for arranging use of configurations in a device with multiple 

configuration data sets manageable by one or more external managing 

entities (para. [0015]), and a plurality of applications (Fig. 1, applications 106), 

the system comprising access control information originated and/or 

controlled by an external managing entity for defining a right to access a 

configuration data set (para. [0015]), the method comprising: checking the 

access control information in response to an indication from an application 

requiring access to a configuration data set (Para. [0019]), and in response 

to the application being, on the basis of the access control information, 

entitled to access the configuration data set, arranging access to the 

configuration data set for the application (para. [0019]). 

11. As per claim 2, claim 1 is incorporated and White further teaches: 

wherein at least one service context is stored in the device (para. [0015]), 

the service context comprising at least the configuration data set (para. 

[0016]), and access to the service context is allowed for the application on 

the basis of the access control information if the application is, by the 

external managing entity, predetermined in access control information 

associated with the service context (para. [0019], teaching that authorized 
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12. As per claim 3, claim 1 is incorporated and White further teaches: 

Page 4 

wherein selection of a configuration data set is arranged for the application 

in response a plurality of configuration data sets being available for the 

application (Fig. 6). 

13. As per claim 4, claim 1 is incorporated and White further teaches: 

wherein a service is arranged by the application on the basis of at least 

part of the configuration data set (Fig. 7, block 720). 

14. As per claim 5, claim 1 is incorporated and White further teaches: 

wherein the configuration data set and/or the access control information 

thereon is/are arranged into the device by: establishing a device 

management session or a connection for arranging provisioning between a 

device management server of the external managing entity and the device, 

transmitting the configuration data set and/or the access control 

information by the device management session or the connection for 

provisioning, and storing the configuration data set and/or the access 

control information in the device (Fig. 5). 

15. As per claim 6, White teaches: a device management system 

comprising a device management server and a device management client 

to be managed (Fig. 1 ), wherein the device management system is arranged 
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to manage at least one device management client by means of a 

management structure comprising at least one node (Fig. 1, preferences 

node 108), the system is arranged to store access control information 

originated and/or controlled by an external managing entity for defining a 

right to access a configuration data set (para. [0015]), the system is 

arranged to check the access control information in response to an 

indication from an application requiring access to a configuration data set 

(para. [0019]), in response to the application being, on the basis of the 

access control information, entitled to access the configuration data set, 

the system is arranged to provide the application with access to the 

configuration data set (para. [0019]), and the system is arranged to arrange 

a service by the application on the basis of at least part of the configuration 

data set (Fig. 7). 

16. As per claim 7, White teaches: a data processing device for a device 

management system, the device comprising memory for storing multiple 

configuration data sets manageable by one or more external managing 

entities for storing access control information for defining a right to access 

a configuration data set (Fig. 2), where in the data processing device is 

configured to check the access control information in response to an 

indication from an application, of a plurality of applications, requiring 

access to a configuration data set (para. [0019]), and the data processing 

device is configured to arrange access to the configuration data set for the 
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application in response to the application being, on the basis of the access 

control information, entitled to access the configuration data set (para. 

[0019]). 

17. As per claim 8, claim 7 is incorporated and White further teaches: 

wherein the data processing device is arranged to check the access control 

information in response to a request from the application to access the 

configuration data set (para. [0019]). 

18. As per claim 9, claim 7 is incorporated and White further teaches: 

wherein the data processing device is configured to arrange a service by 

the application on the basis of at least part of the configuration data set 

(Fig. 7, block 720). 

19. As per claim 10, claim 7 is incorporated and White further teaches: 

wherein at least one service context comprising at least the configuration 

data set is stored in the data processing device, and the data processing 

device is arranged to allow the application to access the service context on 

the basis of the access control information if the application is authorized 

on the basis of access control information associated with the service 

context (para. [0015]). 

20. As per claim 11, claims 7 & 10 are incorporated and White further 

teaches: wherein the service context further comprises user related data 

stored by an application of the data processing device (para. [0016]). 
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wherein the configuration data set comprises settings required for 
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arranging a connection from the device to one or more network resources 

for accessing a service, and the data processing device is arranged to 

establish a connection to one or more network resources on the basis of 

the settings (Fig. 4, block 304 & para. [0028]). 

22. As per claim 13, claim 7 is incorporated and White further teaches: 

wherein the data processing device is configured to arrange selection of a 

configuration data set for the application in response a plurality of 

configuration data sets being available for the application (Fig. 6, slider 

602). 

23. As per claim 14, claim 7 is incorporated and White further teaches: 

wherein data transfer between the application authorized to access the 

configuration data set and a storage position comprising the configuration 

data set is secured (Fig. 5, authentication 500 & encoded message 508). 

24. As per claim 17, White teaches: a data processing device for a device 

management system, the data processing device comprising: means for 

transmitting management commands to a managed device, and means for 

controlling access control information for defining a right of an application 

in the managed device to access a configuration data set in the managed 

device (para. [0019]). 
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25. As per claim 18, claim 17 is incorporated and White further teaches: 

wherein the data processing device is arranged to establish a device 

management session with the managed device (Fig. 5, block 500), the data 

processing device is arranged to form a device management command 

addressed to a node representing the access control information and/or 

the configuration data set in a management tree of the managed device 

(Fig. 5, blocks 504 & 506), and the data processing device is arranged to 

transmit the device management command to the managed device (Fig. 5, 

blocks 508,510). 

26. As per claim 20, White teaches: a data storage medium storing a 

computer program product downloadable into a memory of a data 

processing device, the computer program product comprising computer 

program code which, when executed in a processor of the data processing 

device, causes the data processing device to: check access control 

information for defining a right to access a configuration data set in 

response to an indication from an application requiring access to a 

configuration data set (para. [0019]), and in response to the application 

being, on the basis of the access control information, entitled to access the 

configuration data set, arrange for access to the configuration data set for 

the application (para. [0019]). 

27. As per claim 21, claim 20 is incorporated and White further teaches: the 

computer program product comprising computer program code for 
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checking the access control information in response to a request from the 

application to access the configuration data set (Fig. 7, block 720). 

28. As per claim 22, White teaches: an apparatus comprising: a 

transmitter for transmitting device management commands to a managed 

device (Fig. 1, showing wireless communication to a managed device), a 

controller for controlling access control information for defining a right of 

an application in the managed device to access a configuration data set in 

the managed device (para. [0019]). 

29. As per claim 23, claim 22 is incorporated and White further teaches: 

wherein the apparatus is arranged to establish a device management 

session with the managed device, the apparatus is arranged to form a 

device management command addressed to a node representing the 

access control information and/or the configuration data set in a 

management tree of the managed device (para. [0019]), and the apparatus is 

arranged to transmit the device management command to the managed 

device (Fig. 5, block 508). 

30. As per claim 25, White teaches: an apparatus comprising: means for 

storing multiple configuration data sets manageable by one or more 

external managing entities, and a plurality of applications (Fig. 6), means 

for storing access control information for defining a right to access a 

configuration data set, means for checking the access control information 
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31. 

32. 

33. 

in response to an indication from an application requiring access to a 

configuration data set (para. [0019]), and means for arranging access to the 

configuration data set for the application in response to the application 

being, on the basis of the access control information, entitled to access the 

configuration data set (para. [0019]). 

As per claim 26, claim 25 is incorporated and White further teaches: 

wherein the apparatus is configured to allow access to a service context 

stored in the device and comprising at least the configuration data set for 

the application on the basis of the access control information if the 

application is, by an external managing entity, predetermined in access 

control information associated with the service context (para. [0019]). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

White in view of US Pat. No. 6,272,632 to Carman et al. (hereinafter Carman). 
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34. As per claim 15, claim 7 is incorporated and White further teaches: 

wherein access to a configuration data set is controlled on the basis of 

comparison between predetermined identifiers in the access control 

information and an identifier [ ... ] associated with the application and 

certifying a source of the application (para. [0019]). 

35. White does not explicitly teach the identifier in a certificate. In an 

analogous art, however Carman teaches an identifier in a certificate. See 

Carman, Fig. 10. It would therefore have been obvious to one of ordinary skill in 

the art at the time the invention was made to adapt the access control system of 

White with the certificate of Carman to arrive at the invention as claimed. The 

motivation for the combination would be to store the identifier in certificate form in 

the manner of Carman. 

36. Claim 16, 19 & 24 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over White in view of "Official Notice". 

37. As per claim 16, claim 7 is incorporated and White further teaches: the 

data processing device comprising a device management client[ ... ] (Fig. 1 ), 

and the data processing device is arranged to add and/or modify a 

configuration data set on the basis of a device management command from 

a device management server to a node of a management tree in the data 

processing device (para. [0019]). 
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38. White does not explicitly teach the device management client according 

to an OMA device management standard. However, the examiner takes 

official notice of ubiquitous and universally known OMA device management 

standards. It would therefore have been obvious to one of ordinary skill in the art 

at the time the invention was made to incorporate the access control system of 

White into an OMA device management standard. 

39. As per claim 19, claim 17 is incorporated and White further teaches: 

wherein the data processing device is a device management server [ ... ] 

(Fig. 1 ). 

40. White does not explicitly teach the device management server according 

to the OMA device management standard. However, the examiner takes 

official notice of ubiquitous and universally known OMA device management 

standards. It would therefore have been obvious to one of ordinary skill in the art 

at the time the invention was made to incorporate the access control system of 

White into an OMA device management standard. 

41. As per claim 24, claim 22 is incorporated and White further teaches: 

wherein the apparatus is configured to provide a device management 

server[ ... ] (Fig. 1 ). 

42. White does not explicitly teach the device management server according 

to the OMA device management standard. However, the examiner takes 
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official notice of ubiquitous and universally known OMA device management 

standards. It would therefore have been obvious to one of ordinary skill in the art 

at the time the invention was made to incorporate the access control system of 

White into an OMA device management standard. 

Conclusion 

43. Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to PATRICK NAGEL whose telephone number 

is (571 )270-3895. The examiner can normally be reached on 1 0:00AM - 8:30PM 

Monday-Thursday. 

44. If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Firmin Backer can be reached on (571 )272-6703. The 

fax phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 
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45. Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for published applications may be obtained from either Private PAIR or Public 

PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see http://pair­

direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll­

free). If you would like assistance from a USPTO Customer Service 

Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/Patrick A. Nagel/ 
Patent Examiner 
Art Unit 2448 

/Aaron Strange/ 
Primary Examiner, Art Unit 2448 
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