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INTRODUCTION 

Ericsson Inc. (“Petitioner”) submits this Petition for Inter Partes Review 

(“IPR”) of Claims 1-20 of U.S. Patent No. 9,210,590 (the “’590 Patent”).  The ’590 

Patent relates to determining when to activate inactive cells that have resources 

switched off for the purpose of conserving energy.  EX1001, 1:19-56.  The 

independent claims of the ’590 Patent are directed to the basic concept that an 

inactive cell may continue to transmit certain signals, which the patent dubs 

“presence signals,” for the purposes of permitting terminals to make measurements 

on those signals.  Then, after processing measurement reports from the terminals, 

the inactive base station may be activated if an “activation condition” is fulfilled.   

During prosecution, the applicant argued for patentability over the Examiner’s 

cited art of record (Subrahmanya), in part, on the basis that the prior art failed to 

teach the amended claims’ recitation of “measurement reports indicating 

measurements of the presence signal by the plurality of terminals.” EX1002, 24, 31-

33. The Examiner found these arguments persuasive and issued a notice of 

allowance.  EX1002, 7-14.  But this concept is found in the teachings of Petitioner’s 

primary reference, Frenger, and the remaining concepts in the claims are taught or 

rendered obvious over Frenger in light of the teachings and requirements of the LTE 

standard.  EX1004, [0034]-[0036].  Frenger specifically teaches terminals to make 

measurements on idle base station’s DTX transmissions, and that those 
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measurements are to be reported to the network to facilitate a handover decision, 

which may cause the network to handover the terminal and “wake-up” the idle cell.  

Id. [0030], [0040].  

The challenged dependent claims do nothing more than recite well-known 

concepts either taught by Frenger or the LTE standards cited herein.  EX1003 at 

¶ ¶ 103-132, 143-154.  As a result, the ’590 Patent represents no novel or non-

obvious advance over the prior art, Petitioner respectfully requests institution of IPR 

and a finding that all challenged claims are unpatentable.   

MANDATORY NOTICES UNDER 37 C.F.R. § 42.8(a)(1) 

A. Real Party-in-Interest under 37 C.F.R. § 42.8(b)(1) 

Real Party in Interest: The real parties in interest are Ericsson Inc. and 

Telefonaktiebolaget LM Ericsson.  No other parties exercised or could have 

exercised control over this Petition; no other parties funded or directed this Petition.  

See Office Patent Trial Practice Guide, 77 Fed. Reg. 48759-60. 

B. Related Matters under 37 C.F.R. § 42.8(b)(2) 

Petitioner is not aware of any related matters that may affect, or may be 

affected by, decisions in this proceeding.

C. Lead and Back-Up Counsel under 37 C.F.R. § 42.8(b)(3) 

Petitioner provides the following designation of counsel.

LEAD COUNSEL BACK-UP COUNSEL 

Chad C. Walters Douglas M. Kubehl
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BAKER BOTTS L.L.P. 
2001 Ross Ave., Suite 900 
Dallas, TX 75201-2980 
Phone: (214) 953-6511 
Fax: (214) 661-4511 
chad.walters@bakerbotts.com 
USPTO Reg. No. 48,022 

BAKER BOTTS L.L.P. 
2001 Ross Ave., Suite 900 
Dallas, TX 75201-2980 
Phone: (214) 953-6486 
Fax: (214) 661-4486 
doug.kubehl@bakerbotts.com 
USPTO Reg. No. 41,915 

Jeffery S. Becker 
BAKER BOTTS L.L.P. 
2001 Ross Ave., Suite 900 
Dallas, TX 75201-2980 
Phone: 214-953-6526 
Fax: 214-661-4526 
jeff.becker@bakerbotts.com 
USPTO Reg. No. 68,533 

D. Service Information under 37 C.F.R. § 42.8(b)(4) 

A copy of this entire Petition, including all Exhibits and a Power of Attorney, 

is being served by FEDERAL EXPRESS, costs prepaid, to the address of the 

attorney or agent of record at the USPTO: McDonnell, Boehnen, Hulbert, & 

Berghoff LLP, IP Section, 300 S. Wacker Drive, 32nd Floor, Chicago, IL 60606.

Petitioner consents to electronic service at the addresses provided above for 

lead and back-up counsel.  A Power of Attorney is filed concurrently herewith under 

37 C.F.R. § 42.10(b). 

FEES 

The Office is authorized to charge the fee in 37 C.F.R. § 42.15(a) to Deposit 

Account No. 02-0384 and any additional fees that are due. 
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REQUIREMENTS UNDER 37 C.F.R. § 42.104 

A. Grounds for Standing 

Petitioner certifies that the ’590 Patent is eligible for IPR and that Petitioner 

is not barred or otherwise estopped.  

B. Priority Date 

The ’590 Patent was filed as a PCT application on May 4, 2011.  EX1001, 

Code 22.  The ’590 Patent entered national stage under 35 U.S.C. § 371 from PCT 

No. PCT/EP2011/057093 on Nov. 5, 2012.  Id., Code 86.  The ’590 Patent claims 

priority on its face to three EP applications; EP10162192, filed on May 6, 2010; 

EP10187119, filed on Oct. 11, 2010; and EP10196958, filed on Dec. 24, 2010.  Id., 

Code 30.  For purposes of this petition, Petitioner assumes without conceding that 

under pre-AIA § 102(b) the date of the first priority application filed “in the United 

States” was May 4, 2011.   

C. Prior Art 

Exhibit 1004 – US2012/0094661 to Frenger (“Frenger”) published on April 

19, 2012, and was filed on Aug. 5, 2011, as App. No. 13/148,200.  Frenger is a 

national stage entry of PCT/SE09/50156, which was filed on February 13, 2009, 

designated the United States, and was filed and published in English on August 19, 

2010. EX1013 (PCT/SE09/50156).  Frenger qualifies as prior art under at least 35 

U.S.C. §§ 102(e).     
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Exhibit 1005 – 3GPP TS 36.300 v.8.11.0 (“36.300”) was published by 3GPP 

in February 2010.  EX1009 (Declaration of Craig Bishop), ¶¶ 42-48.  36.300 

qualifies as prior art under at least 35 U.S.C. §102(b). 

Exhibit 1006 - 3GPP TS 36.331 v.8.9.0 (“36.331”) was published by 3GPP 

in April 2010.  EX1009, ¶¶ 49-55.  36.331 qualifies as prior art under at least 35 

U.S.C. §102(b).

Exhibit 1007 - Furht, “Long Term Evolution:  3GPP LTE Radio and Cellular 

Technology” (April 2009) is a book about the Release 8 version of LTE (“Furht”).

Furht was publicly available in January 2009.  EX1010, ¶¶ 34-40.  Furht qualifies as 

prior art under at least 35 U.S.C. §102(b). 

Exhibit 1008 – 3GPP TS 24.301 V8.5.0 (2010-03) (“24.301”) was published 

by 3GPP in March 2010.  EX1009, ¶¶ 56-62.  24.301 qualifies as prior art under at 

least 35 U.S.C. §102(b). 

D. Identification of Challenge and Statement of Precise Relief 
Requested 

Petitioner requests IPR of Claims 1-20 of the ’590 Patent based on the 

following grounds: 

 Claims 1-20 are unpatentable under 35 U.S.C. § 103 over Frenger 

(EX1004) in light of the LTE standard (as described by 36.300 

(EX1005), 36.331 (EX1006), Furht (EX1007), and 24.301 (EX1008)). 
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Submitted with this Petition is a declaration of Dr. Zygmunt Haas (EX1003), 

a qualified technical expert.  EX1003, ¶¶ 30-32.  Also submitted is a declaration of 

Craig Bishop (EX1009), which establishes the public availability dates of the 3GPP 

references (EX1005, EX1006, EX1008), and a declaration of Dr. Sylvia Hall-Ellis 

(EX1010), which establishes the public availability of Furht (EX1007). 

E. Institution is Proper under § 314(a) 

The factors in General Plastic Industrial Co., Ltd. v. Canon Kabushiki 

Kaisha, IPR2016-01357, Paper 19 (P.T.A.B. Sept. 6, 2017) favor institution.  This 

is the first and only petition challenging the ’590 Patent.  The factors in Apple Inc. 

v. Fintiv, Inc., IPR2020-00019, Paper 11 at 6 (P.T.A.B. Mar. 20, 2020) (“Fintiv-I”) 

(precedential) also favor institution.  Petitioner submits that there is no currently co-

pending litigation involving the ’590 Patent which would create any cognizable 

milestones that may impact the judicial efficiency of the Board issuing a final 

determination within the statutory one-year limit.  To the extent Patent Owner raises 

§ 314(a) arguments in a Preliminary Response, Petitioner respectfully requests the 

opportunity to reply prior to institution to address such arguments. 

F. Institution is Proper Under § 325(d) and Advanced Bionics.

None of the Becton, Dickinson factors weigh in favor of discretionary denial 

under § 325(d).  Becton, Dickinson & Co. v. B. Braun Melsungen AG, IPR2017-

01586, Paper 8 (P.T.A.B. Dec. 15, 2017) (precedential).  Frenger was cited by the 
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Examiner as a reference in the Examiner’s notice of allowance, but Frenger was not 

used in a rejection and was not the subject of substantive argument regarding 

patentability.  The Board has declined to exercise its discretion to deny institution in 

situations where Petitioner relied upon prior art that was cited on the face of the 

challenged patent, but was “not applied by the examiner…in any rejection of 

claims.”  Comcast Cable Communs., LLC v. Promptu Sys. Corp., Case No. IPR2018-

00342, Paper 13 at 17 (PTAB July 19, 2018).   

Moreover, the Examiner did not have the benefit of reviewing Frenger in light 

of the LTE standard specifications cited herein; this Petition thus does not present a 

situation in which “the same or substantially the same prior art or arguments 

previously were presented to the Office.”  35 U.S.C. § 325(d); Oticon Medical AB 

et al. v. Cochlear Limited, IPR2019-00975, Paper 15, 9-20 (PTAB Oct. 16, 2019) 

(precedential) (finding the first step of the Advanced Bionics framework was not 

satisfied because the particular combinations set forth in the petition were not 

considered by the examiner).  These disclosures provide important context to the 

disclosure of Frenger, which describes itself as “especially” applicable to LTE base 

stations and support a finding of obviousness of the asserted claims.   

Petitioner submits that the Examiner clearly overlooked or failed to appreciate 

the significance of Frenger’s teachings at least because the Examiner allowed the 

application at least partly due to the prior art’s supposed failure to teach 
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“measurement reports indicating measurements of the presence signal by the 

plurality of terminals.”  EX1002, 24, 31-33.  Frenger, however, clearly teaches these 

limitations, and renders them particularly obvious in light of the teachings of the 

LTE standard, as is explained herein.  EX1004, [0030], [0034]-0036], [0040]; see 

EX1005, 45 (teaching details of the LTE handover procedure referenced by 

Frenger); EX1007, 114-115 (explaining that UE measurements drive the handover 

decision).  There is no record evidence to suggest that the Examiner appreciated the 

combined teachings of Frenger in light of the aspects of the LTE standard presented 

herein, and these teachings make it abundantly clear that the Examiner’s conclusion 

that the pending claims were patentable over Frenger was made in error.  Advanced 

Bionics, LLC v. Med-El Elektromedizinische Gerate GMBH, IPR2019-01469, Paper 

6, 10 (P.T.A.B. Feb. 13, 2020) (precedential) (“[I]f the record of the Office’s 

previous consideration of the art is not well developed or silent, then a petitioner 

may show the Office erred by overlooking something persuasive under [Becton, 

Dickinson] factors (e) and (f).”).   

The Board should, therefore, grant this Petition and institute trial on the ’590 

Patent. 

’590 PATENT OVERVIEW 

A. ’590 Patent  

The ’590 Patent describes methods for activating inactive cells of a 
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telecommunications infrastructure that were inactivated for the purposes of reducing 

energy consumption.  EX1001, 1:19-24.  The patent recognizes that prior art studies 

looked at reducing energy consumption in wireless access networks, and one 

conventional way to do that was to inactivate base stations during periods of low 

load (e.g., night).  Id., 1:33-49.  The ’590 Patent also recognizes the obvious 

consequence that once a base station has been de-activated, it must at some point be 

re-activated (to become useful again).  Id., 1:53-56.  The ’590 Patent concedes that 

two conventional solutions for this decision would be to activate the base station at 

a “predetermined time” or when an active cell near the inactive cell detects a “certain 

traffic load exceeding a threshold.”  Id., 1:61-64.  The ’590 Patent contends that 

these solutions are inadequate and proposes to “improve these solutions by 

determining more accurately which base stations and/or cells should be activated.”  

EX1001, 1:65-67.   

Claim 1 of the ’590 Patent is representative, and recites: 

1. A method for activating at least one inactive cell in a 
wireless access telecommunications infrastructure, the wireless access 
telecommunications infrastructure comprising an active cell containing 
a plurality of terminals, the method comprising: 

transmitting a presence signal by the at least one inactive cell; 
receiving measurement reports from the plurality of terminals 

detecting the presence signal, the measurement reports indicating 
measurements of the presence signal by the plurality of terminals; 

processing information contained in the received measurement 
reports in a processing system of the wireless access 
telecommunications infrastructure to provide a processing result; and 



IPR2023-00526 
U.S. Patent No. 9,210,590 

- 10 -

activating the at least one inactive cell when the processing result 
fulfills at least one activation condition such that at least one of the 
plurality of terminals is within a coverage area of the at least one 
activated cell. 

An illustrated embodiment of the claimed method is shown in Figure 3, which 

illustrates the four basic steps recited in Claim 1. 

Notably, the method claimed above is described in the ’590 Patent 

specification as being partly performed by the inactive cell and partly performed by 
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an active cell: 

By using the (partly) existing capabilities of terminals to measure and 

report information received from neighbouring cells (typically applied 

for e.g. handover operations), the transmission of the presence signal 

in the currently inactive cell . . . . The telecommunications 

infrastructure is configured to receive and process the information

relating to the inactive cell(s) from the reports of various terminals 

within the active cell (possibly, but not necessarily, all terminals in the 

active cell).    

Id., 3:34-46.2

B. ’590 Patent Prosecution History 

The PCT application that led to the ’590 Patent was filed as a national stage 

entry in the U.S. on November 5, 2012.  EX1002, 79 (transmittal of application). 

The Patent Office issued a first office action on December 12, 2014, in which the 

Examiner rejected then-pending claims 1-20.  Id., 51. The Examiner rejected Claims 

1-7, 9-18, and 20 over U.S. Patent Publication 2010/0002614 to Subrahmanya, and 

rejected Claims 8 and 19 over Subrahmanya in view of U.S. Patent 8,467,798 to Lee.  

Id., 54-59. In response to the Office Action, applicant filed an amendment to the 

2 All emphasis added unless otherwise noted. 
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claims on June 9, 2015, to specify that the recited “reports” are “measurement reports 

indicating measurements of the presence signal by the plurality of terminals”: 

1. A method for activating at least one active cell in a 
wireless access telecommunications infrastructure, the wireless access 
telecommunications infrastructure comprising an active cell containing 
a plurality of terminals, the method comprising: 

transmitting a presence signal [[in]] by the at least one inactive 
cell; 

receiving measurement reports from the plurality of terminals 
detecting the presence signal, the measurement reports indicating 
measurements of the presence signal by the plurality of terminals; 

processing information contained in the received measurement 
reports in a processing system of the wireless access 
telecommunications infrastructure to provide a processing result;  

activating the at least one inactive cell when the processing result 
fulfills at least one activation condition such that at least one of the 
plurality of terminals is within a coverage area of the at least one 
activated cell. 

Id., 24. In the remarks accompanying this amendment, applicant argued that 

Subrahmanya fails to teach “transmitting a presence signal by the at least one 

inactive cell” and “receiving measurement reports from the plurality of terminals 

detecting the presence signal, the measurement reports indicating measurements of 

the presence signal by the plurality of terminals.”  Id., 31-33.  While the remarks 

acknowledged that Subrahmanya taught synchronization signals (which are signals 

the ’590 Patent teaches are “presence signals”), applicant argued there was no 

teaching to measure or report on such signals in Subrahmanya nor any teaching to 

perform the processing and activating steps based on such measurement reports.  Id., 
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33-35. 

The Examiner found these remarks persuasive and issued a notice of 

allowance on August 7, 2015.  Id., 7-14.  The Examiner’s reasons for allowance 

specifically found that Subrahmanya fails to disclose the limitations applicant argued 

in the prior response.  Id., 12.  The August 7, 2015 communication also include a 

notice of references cited that included reference to Frenger.  EX1002, 15.  Unlike 

for Subrahmanya, the Examiner gave no reasons for allowance over Frenger.  Id.

C. Level of Ordinary Skill in the Art 

As of the earliest claimed priority date, a person of ordinary skill in the art 

(“POSITA”) would be a person with a B.S. degree in electrical engineering or similar 

discipline, with at least two to three years of relevant industry or research experience, 

including designing or implementing cellular systems, especially LTE systems.  

EX1003, ¶ 31.  The POSITA would also have had knowledge of the LTE standard, 

its specifications, and the principles underlying its technical teachings.  Id.  This 

definition is approximate, and more education may substitute for industry experience 

or vice versa.  Id.

PRIOR ART SUMMARY 

A. Frenger (EX1004)  

Like the ’590 Patent, Frenger describes an arrangement for controlling energy 

consumption of a network by restricting downlink transmission “to intermittent 
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transmission of information assisting active terminals not served by the cell in 

finding the cell.”  EX1004, [0005].  As disclosed by Frenger, a base station so 

restricted is considered an “idle cell.”  EX1004, [0034].  Frenger discloses that the 

“idle cell” may enter a discontinuous transmission mode (DTX) where the base 

station wakes up periodically to transmit the signals necessary to assist terminals in 

finding the cell.  See id., Figure 5.  Notably, Frenger proposes to use the same type 

of signals as the claimed “presence signals” in the ’590 Patent for this purpose; 

namely LTE “reference signals,” “synchronization signals,” and the “broadcast 

channel.”  Id., [0028]; [0061]-[0062].  The transmitted synchronization signals are 

used by the terminal for mobility cell search and to take signal strength 

measurements, which are then transmitted to the neighboring serving cell for a 

decision as to whether the terminal should be handed over to the idle cell.  Id., 

[0030], [0035], [0036].  If the serving cell decides to “wake up” the idle cell, it sends 

a “wake up command” to the idle cell.  Id., [0040].   

Frenger’s process for waking inactive base stations is shown in Figure 5, 

reproduced and annotated below: 
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As shown above, Frenger discloses that the idle base station “wake[s]” (step 

S11) to “transmit[] information assisting terminals find the cell” (step S12).  As 

discussed, these may include synchronization signals used for mobility cell search 

measurements and reports.  Id., [0028].  Frenger specifically explains that the base 

station’s DTX transmission period should be long enough to enable “signal 

measurements on the cell.”  Id., [0035]-[0036], [0038].  Frenger explains that such 

measurements are typically reported to the serving cell to decide whether to 

handover to a candidate cell.  Id., [0030]. 
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The active cell may decide to wake up an inactive cell in conjunction with the 

handover procedure using a “wake up command” sent over the X-2 interface 

between the base stations.  Id., [0030], [0040].  Notably, Frenger specifically 

contemplates that the serving eNodeB may base its handover decision on “if a cell 

is congested” or if the connection may be lost.  Id., [0046].  As mentioned above, 

Frenger also teaches that the handover decision may be made based on the mobility 

cell search measurement reports (which may contain measurements of the idle cell’s 

DTX transmissions).  Id., [0030]; see [0036] (teaching that the idle cell’s DTX cycle 

should be “large enough to allow the terminal to find synchronization with 

sufficiently high probability as well as being able to do signal measurements on the 

cell.”). 

As shown above at decision point S15, the idle base station detects whether 

any handover commands (or, e.g., wake-up commands) have been received.  Id., 

[0044].  For example, the idle base station may include a “handover command 

monitor,” which receives handover command during the base station’s DTX mode.  

Id., [0049].  If a handover command is detected, the base station enters normal 

continuous operation (CTX) mode at step S14.  Id., [0044].  While in normal CTX 

mode, the base station is “active” and serves active terminals in the cell (while also 

running an algorithm to determine whether to become “idle” again if the number of 

active terminals falls below a threshold).  Id., [0041]. 
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B. 36.300 (EX1005) 

36.300 is an “Overall description” of the Release 8 version of the 3GPP LTE 

standard.  EX1005, 1.  36.300 provides a detailed overview of the high-level 

requirements of LTE, and would have been relied on as a go-to reference for the 

skilled artisan seeking to implement an LTE-compliant base station or terminal.  

EX1003, ¶ 46.  36.300 provides a detailed overview of LTE handover procedures, 

including a description of the ability for an eNodeb (LTE base station) to initiate a 

handover to a neighboring eNodeB using the X-2 interface.  EX1005, 43-45.  As the 

POSITA would have recognized, the X-2 interface is an LTE-specified interface that 

allows communications between eNodeBs: 
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Id., 15.  The detailed procedure for handing over a UE (e.g., terminal) from a source 

to target eNodeB is shown below in Figure 10.1.2.1.1-1 as reproduced from 36.300: 
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Id., 45.   

As seen above, the UE transmits “measurement reports” to the source (i.e., 

serving) eNodeB (step 2).  Id. (“UE is triggered to send MEASUREMENT REPORT 
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by the rules set by i.e. system information, specification etc.”).  The serving eNodeB 

then makes a “HO decision” based on the received MEASUREMENT REPORT 

(step 3).  Id., 46 (“Source eNB makes decision based on MEASUREMENT 

REPORT and RRM information to hand off UE.”).  In the event of an HO (handover) 

decision, a handover request is transmitted to the target eNodeB at step 4.  Id. (“The 

source eNB issues a HANDOVER REQUEST message to the target eNB passing 

necessary information to prepare the HO at the target side.”).  The POSITA would 

have thus understood Frenger’s LTE embodiment to be referring to the handover 

process described above in 36.300.  EX1003, ¶ 48. 

C. 36.331 (EX1006) 

36.331 is a “Protocol Specification” of the “Radio Resource Control” layer of 

LTE.  EX1006, 1.  36.331 teaches the POSITA how to construct LTE RRC signaling 

messages transmitted between the eNodeB and user equipment.  Id., 12.  Section 

5.5.5 (“Measurement reporting”) of 36.331 defines the contents of the 

MEASUREMENT REPORT referenced above in 36.300.  Id., 70.  36.331 illustrates 

the MeasurementReport as follows: 
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36.331 confirms that the UE measurement report contains the measurement 

results in the field “measResults,” which contains the “measResultServCell to 

include the quantities of serving cell” and “measResultNeighCells to include the best 

neighbouring cells.” Id., 70.  36.331 further confirms that each of these containers 

are to include RSRP and RSRQ (Reference Signals Received Quality) measurements 

of the serving and neighbor cells.  Id., 154-156.   
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Id., 154-155; see id., 156 (“rsrpResult” refers to “Measured RSRP result of an E-

UTRA cell” and “rsrqResult” refers to “Measured RSRQ result of an E-UTRA 

cell.”).  Accordingly, it would have been well understood by the POSITA that the 

LTE handover decision discussed in 36.300 was based at least in part on both serving 

and neighboring cell measurements.  EX1003, ¶ 50. 

D. Furht (EX1007) 

Furht, “Long Term Evolution:  3GPP LTE Radio and Cellular Technology” 

(April 2009) is a book about the Release 8 version of LTE (“Furht”).  EX1007.  This 

book describes the principles underlying the LTE standard.  See, EX1007, Preface, 

vii (“This book provides technical information about all aspects of 3GPP LTE.  The 

areas covered range from basic concepts to research-grade material, including future 

directions.  The book captures the current state of 3GPP LTE technology and serves 

as a source of comprehensive reference material on this subject.”)  The targeted 

audience for this book is the POSITA, e.g., one looking to design, implement, or 

study 3GPP LTE systems.  Id. (“The targeted audience includes professionals who 
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are designers or planners for 3GPP LTE systems, researchers, . . . , and those who 

would like to learn about this field”).  

Furht confirms that the POSITA would have understood that the measurement 

reports cited above in 36.300 include signal strength measurements of the serving 

and neighboring cell, which allows the serving eNodeb to move the UE to the cell 

with the best average path gain (an equivalent measurement to the signal strength 

measurements described by Frenger and LTE): 

The network-controlled and UE-assisted property of the handover 

means that the decision to move the radio link connection of the UE 

from one cell to the other is made by the network—more specifically, 

by the eNodeB serving the UE, assisted by measurement reports 

received from the UE.  The eNodeB can utilize a number of other 

information sources as well for making the handover decision, 

including its own measurements, the availability of radio resources in 

the candidate cells, load distribution, etc.  However, the most 

important aspect that should drive the handover decision is the UE 

path gain measure.  In other words, the handover control should ensure 

that the UE is always connected to the cell with the best average path 

gain.   

EX1007, 114-115; EX1003,  ¶ 52.  Accordingly, the POSITA would have looked to 
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Furht and its explanation of the 36.300 HO procedures to better understand how to 

use the measurement reports to facilitate the handover decision.  EX1003, ¶ 52.   

E. 24.301 (EX1008) 

24.301 is the “Non-Access (NAS) protocol for Evolved Packet System (EPS) 

of LTE.  EX1008, 1.  24.301 defines the procedures and protocols for mobility 

management between the UE and the Mobility Management Entity (MME).  

EX1008, 16.  24.301 teaches the POSITA the procedures “for the support of inter-

system mobility between E-UTRAN and other 3GPP or non-3GPP access 

networks.”  Id. For example, 24.301 teaches the POSITA how the “tracking area 

update” procedure should be conducted, which is the mechanism in LTE for the UE 

to periodically update the network with its current location.  Id., 48-49. 

CLAIM CONSTRUCTION 

Petitioner identifies the following terms for construction: 

A. “inactive cell” 

An “inactive cell” should be construed to mean “a cell that has at least one 

function switched off to conserve energy,” consistent with the specification’s 

description of this term.  EX1001, 1:44-49; 5:64-6:50.  This construction is 

consistent with the context of the alleged invention, which explains that it is directed 

to “activating inactive cells . . . for the purposes such as controlling energy 

consumption.”  EX1001, 1:21-24.  To this end, the patent recognizes that “the main 
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saving potential resides in using variations in load over time, that allows to switch 

off parts of the resources, for example during the night.”  EX1001, 1:44-49.   

The specification states that an “inactive cell may be considered a cell that is 

not intended to carry any voice or data traffic but may transmit a presence signal.”  

EX1001, 5:64-66.  Importantly, the specification does not limit an “inactive base 

station” to one that has been fully inactivated; the patent broadly describes that “an 

inactive cell” operates on a “spectrum” of functional capabilities, from “close to full 

functionality” to “close to minimum functionality.”  Id., 5:66-6:8.  On the one end of 

the spectrum, the base station may merely not accept “normal” data or voice traffic 

but otherwise be close to fully functional.  Id., 6:9-14. Such “inactive base stations” 

still conduct some kinds of traffic with terminals, including receiving and forwarding 

measurement reports and location area updates.  Id., 6:9-28. On the other end of the 

spectrum, the specification describes those operating with “close to minimum 

functionality.” Id., 6:29-46. This range is described as including base stations “only 

perform close to the minimum of functions, i.e., the transmission of a presence 

signal.” Id. 

Consistent with the descriptions above, Petitioner’s construction recognizes 

that the “inactive base station” as described in the specification encompasses a 

“spectrum” of functionalities that may be shut off, but at a minimum at least one 
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functionality (e.g., “normal” voice and data traffic) is switched off temporarily due 

to inactivity.   

B. “presence signal” 

A “presence signal” should be construed to mean “a signal transmitted by an 

inactive cell that indicates the presence of the cell.” EX1001, 4:39-42; 4:46-50.  This 

is supported by the claim language itself which recites that it is the at least one 

inactive cell that transmits the presence signal.  And consistent with the plain 

meaning of the term, a presence signal is described as being any number of cellular 

signals that are used to indicate presence of the inactive cell.   Id., 4:39-42 (“A 

presence signal may comprise a beacon signal, such as BCCH in GSM network, 

CPICH in UMTS network or reference symbols in LTE in order to indicate the 

presence of the cell.”), 4:46-50 (“A presence signal may also include a 

synchronization channel (SCH), commonly used in mobile communication systems 

such as GSM, UMTS and LTE, for cell search, for identifying a cell and for 

synchronization with a cell.”).  Consistent with the claim language itself, the 

specification also makes clear that the “presence signal” is transmitted by the 

inactive cell to indicate presence and permit UE measurements of the inactive cell.  

Id., 2:6-7; 2:42-49; 2:63-67; 4:65-5:1.  

ASSERTED GROUND OF INVALIDITY:  CLAIMS 1-20 ARE 
UNPATENTABLE UNDER 35 U.S.C. § 103 OVER FRENGER 
(EX1004) IN LIGHT OF THE LTE STANDARD (AS DESCRIBED BY 
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36.300 (EX1005), 36.331 (EX1006), FURHT (EX1007), AND 24.301 
(EX1008)) 

A. Rationale and Motivation to Combine  

A POSITA would have been motivated to combine Frenger with the LTE 

standard as reflected in EX1005, EX1006, EX1008, and Furht at least because 

Frenger is intended as an improvement to well-known LTE technology described by 

the cited LTE standard specifications and as explained by Furht.  EX1004, [0022]-

[0023].  For example, the POSITA would have been motivated to extend Frenger’s 

energy savings techniques to existing LTE systems, including the ability to wake-up 

an inactive base station during a handover at least because Frenger expressly teaches 

the POSITA to implement his techniques using LTE base stations. EX1004, [0023] 

(“the present invention will primarily be explained with reference to base stations, 

especially LTE base stations.”); EX1003, ¶ 54.  Furht itself specifically explains 

that its intended audience includes “designers or planners for 3GPP LTE systems.”  

EX1007, Preface, vii.; EX1003, ¶ 54. 

A POSITA looking to implement the teachings of Frenger would have needed 

to use various LTE specifications and references including references like EX1005, 

EX1006, EX1007, and EX1008 to implement an LTE-compliant system that utilized 

Frenger’s teachings.  Following the teachings and principles of the LTE standard 

would have been necessary to ensure that the combined system would have 

interoperability among LTE equipment manufactured by various vendors. EX1003, 
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¶ 55.  And the POSITA would have looked to publications about LTE like Furht to 

better understand the teachings of the 3GPP standard including, for example, the 

technical principles underlying LTE handover procedures.  EX1007, Preface, vii; 

114-115; EX1003, ¶ 55.   

The POSITA would have looked to, for example, 36.300 to understand the 

call flow and signaling required to implement LTE-compliant handover procedure.  

EX1005, 45-46.  36.300 goes on to explain that the UE should transmit a 

measurement report to the eNB for the purpose of the eNB’s handover decision.  Id.  

Furht explains the principles underlying the LTE handover procedure, including the 

desirability of handing over to the cell with the best average pathloss (i.e., best SINR 

(Signal-To-Interference+Noise-Ratio) or signal quality) and other reasons a serving 

cell can use to decide to initiate a handover (e.g., load balancing).  EX1007, 115; 

EX1003, ¶ 56.  Furht would have provided the POSITA with the insight on how to 

utilize the measurement report taught by 36.300 to program the handover decision 

in the eNB, including by providing the insight that the UE measurement report is an 

important aspect of the base station’s handover decision, and that the handover 

should target the UE for the base station with the with the best signal conditions.  

EX1003, ¶ 56.    

The POSITA would have understood in light of Frenger and the knowledge 

of 3GPP LTE technologies (as evidenced by 36.300 and Furht) that the 
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handover/wake-up command described by Frenger could be triggered at the serving 

cell by 1) congestion at the serving cell, 2) potential loss of connection by the serving 

cell, 3) the relative pathloss and/or signal strength measurements of the serving and 

other cells, including the inactive cells, or 4) various other possible factors such as 

the UE’s trajectory.  EX1003, ¶ 57; EX1005, 46; EX1004, [0030], [0046].   

The POSITA would have been motivated by this understanding to include 

these factors in the handover programming of the LTE base station.  EX1003, ¶ 58.  

Doing so would have been accomplished with a reasonable expectation of success 

at least because LTE technology was well-known and well-understood at the time, 

including the LTE handover procedures. Id. This would have had the predictable 

result of implementing a wireless telecommunications infrastructure that contained 

LTE base stations capable of going idle and only transmitting “presence signals” 

during DTX on cycles. Id.  Frenger teaches that terminals should make 

measurements of those signals, and the ensuing measurement reports to the serving 

cell would have thereby included measurements of the idle cell’s DTX signal 

transmissions (i.e., the claimed “presence” signals).  EX1004, [0036].   

It would have been a natural and obvious design consideration to consider the 

signal strength that the terminal would be expected to receive if the idle cell were to 

wake up and begin serving the terminal.  EX1007, 115 (UE measurements drive the 

handover decision); EX1003, ¶ 59.   
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Moreover, the POSITA would have been motivated to look to 36.331 to 

understand the LTE radio resource control protocol (RRC), which among other 

things, teaches the POSITA the specific measurements the UE should make for the 

handover procedure taught by 36.300, as well as the information elements and 

reporting format to use for that report.  EX1006, 154-156.  This would have 

predictably allowed the base station to consider such measurements in its handover 

decision, including using the reported serving- and neighbor-cell measurements to 

decide whether the inactive base station was a good candidate for handover for the 

UE.  EX1003, ¶ 60.   

The POSITA would have been motivated to look to 24.301 to implement 

portions of the LTE standard relating to tracking area updates. Id., ¶ 61.   These 

would have been necessary for the LTE system to allow for tracking area updates to 

facilitate UE mobility.  Id.   

The predictable result of combining these references would be an LTE-

compliant system that implemented the energy-saving mechanisms taught by 

Frenger.  Id., ¶ 62.  As a predictable result of the combined teachings of Frenger and 

the LTE standards, after a serving cell receives a measurement report from a UE, it 

can determine whether to handover the UE to an inactive base station based on the 

UE’s measurement report and other factors, as discussed above.  Id.  If the serving 

cell decided to wake-up an inactive base station, a handover/wake up command 



IPR2023-00526 
U.S. Patent No. 9,210,590 

- 31 -

would be sent, as taught by Frenger. Id. (citing EX1004, [0040]). Such base stations 

would predictably wake up to complete the handover and begin serving the UE.  

EX1003, ¶ 62.  This would have predictably resulted in an LTE system that 

conserved energy by causing low-traffic base stations to go idle during periods of 

non-use but still allowed those idle base stations to be put into use when needed by 

the telecommunications infrastructure (e.g., when the serving cell decided to wake 

up the cell if the serving cell was congested or the idle cell was likely to have best 

signal strength).  Id.   

B. Reasonable Expectation of Success 

The POSITA would have had a reasonable expectation of success, as the 

combination of references discussed above would have merely involved following 

the instructions of each reference and creating a combined LTE-compliant system.  

EX1003, ¶ 63.  Frenger specifically explains that its techniques are applicable to an 

LTE system, and it would have taken no more than ordinary skill to successfully 

create an LTE system according to the cited LTE specifications as explained by 

Furht, and to include the idle cell/wake-up techniques taught by Frenger.  Id.   

C. Claim 1 

1. 1[p] A method for activating at least one inactive cell 
in a wireless access telecommunications infrastructure, 
the wireless access telecommunications infrastructure 
comprising an active cell containing a plurality of 
terminals, the method comprising 
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To the extent the preamble is limiting, Frenger in light of the well-known LTE 

standard above discloses or renders obvious the preamble.  Frenger discloses a 

method for activating idle base stations in a wireless telecommunications 

infrastructure.  EX1004, [0005], [0044], Figures 1-2 and 5.  Frenger’s method is 

disclosed with respect to a wireless access telecommunications infrastructure (such 

as an LTE system), where unused base stations may go “idle.”  Id., [0022]-[0023], 

[0034].  Frenger’s “idle cells” correspond to the claimed “inactive cell,” which 

Frenger goes on to disclose activating when certain conditions are fulfilled.  Id., Fig. 

5. 

Frenger Discloses “Inactive Cells.” 

As disclosed by Frenger, LTE wireless access telecommunications 

infrastructure may also include active or non-active terminals, examples of which 

can be seen in Figures 1 and 2.  For example, Figure 2 shows one base station (BS2) 

can serve a macro cell (RC2), while a second base station (BS1) may serve a micro 

cell (RC1) that is located within the coverage area of the macro cell (coloring added): 
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Figure 2 is an illustration of a well-known macro/microcell cellular 

deployment, where the microcell is placed within the broader coverage of a 

macrocell.  EX1003, ¶ 66; EX1004, [0033].  As shown above, BS1 is not serving 

any active users in the micro cell RC1 (T1 and T2 are shown as inactive).  EX1004, 

[0033]. Frenger recognizes that in this scenario (the absence of active terminals), the 

base station may “turn off the power amplifier as well as the baseband processing” 

and would “in essence be ‘idle’ in the downlink.”  Id., [0033], [0034].  As would 

have been understood to the POSITA, BS2 remains an active cell and continues to 

serve the illustrated plurality of active terminals (T4, T3, T5) while BS1 is in idle 

mode.  Id., Fig. 2; EX1003, ¶ 66.  RC2 (served by BS2) and terminals T3-T5 thus 

map to the claimed “active cell containing a plurality of terminals.”  Frenger’s “idle” 
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cell is the claimed “inactive cell” at least because it is described as having at least 

certain functionality (e.g., power amp, baseband processing) shut off during periods 

of inactivity.  See Section VII.A (“inactive cell” construction); EX1003,  ¶ 66.   

Frenger Discloses a Method For Activating 
“Inactive Cells,” Which Includes Transmitting 
Signals Necessary for Cell Search During DTX 
Mode. 

Frenger teaches that despite being in “idle” mode, the cell may nonetheless 

periodically transmit “the signals necessary for mobility and cell search,” because a 

terminal would not otherwise be able to “find the cell.”  EX1004, [0034].  To 

accomplish these periodic transmissions, Frenger defines a discontinuous 

transmission (DTX) cycle for the inactive base station.  Id., [0035] (“despite being 

in idle mode, the signals necessary for mobility and cell search should be 

intermittently transmitted.  This can be accomplished by defining a discontinuous 

transmission (DTX) cycle for the base station.”).  Frenger also specifies that the idle 

cell’s DTX transmission cycle should be “selected large enough to allow the terminal 

to find synchronization with sufficiently high probability as well as being able to do 

signal measurements on the cell.”  Id., [0036]. 

Frenger goes on to teach a method for activating the inactive cell in DTX 

mode, which is illustrated in Figure 5 (coloring added):  
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As shown above, Frenger’s method of activation provides a decision point at 

step S15, which may cause the inactive base station to leave DTX mode (at step 

S14).  Id.  As described by Frenger, leaving DTX mode causes the base station to 

enter normal continuous operation (CTX) mode.  Id., [0044] (describing that “step 

S14 instructs the base station to leave DTX mode, and to enter normal CTX mode”).  

While in normal CTX mode, the base station serves active terminals in the cell (while 

also running an algorithm to determine whether to become “idle” again if the number 

of active terminals falls below a threshold).  Id., [0041] (“In continuous transmission 
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(CTX) mode, step S1 [in Fig. 4] monitors the number of active terminals served by 

the cell”). Frenger thus discloses activating the inactive cell at step S14 of Figure 5. 

2. 1[a] transmitting a presence signal by the at least one 
inactive cell  

Frenger discloses that the idle (DTX) mode base station transmits signals 

necessary to “find the cell” and “do signal measurements on the cell” while the base 

station is in idle mode, which are the claimed “presence signal.”  EX1004, [0034], 

[0035], [0036].  Without the “the signals necessary for mobility and cell search,” 

Frenger teaches that a terminal would not otherwise be able to “find the cell” when 

in idle mode.  Id., [0034], [0061]-[0062] (describing that reference signals and 

broadcast signals may also be used).  These signals meet the claimed “presence 

signals,” because they allow the terminal to find the inactive cell (i.e., they indicate 

the presence of the inactive cell).  See Section VII.A (“inactive cell” construction); 

Section VII.B (“presence signal” construction); EX1003, ¶ 70. 

Frenger Discloses Using the Same Signals the 
’590 Patent Teaches to Use as “Presence 
Signals.” 

Frenger teaches to utilize LTE synchronization signals during the idle cell’s 

DTX cycle, which are the same type of signals the ’590 Patent describes as “presence 

signals.”  EX1004, [0034] (“the signals necessary for mobility and cell search should 

be intermittently transmitted”), [0030] (mobility cell search involves transmission 

of “synchronization signals”); cf. EX1001, 4:46-50 (“A presence signal may also 
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include a synchronization channel (SCH), commonly used in mobile 

communication systems such as GSM, UMTS and LTE, for cell search, for 

identifying a cell and for synchronization with a cell.”). 

Frenger’s Idle Cell DTX Transmissions Disclose 
the Claimed “Presence Signal.” 

Frenger illustrates the transmission of these cell synchronization signals 

(labeled below as “required information”) during DTX mode (when there are no 

active terminals in the cell), as shown in Figure 3 (coloring/annotations added): 

As shown above, the base station may be active mode both before and after 

its DTX cycle (when it is serving active terminals).  This figure discloses that, in the 

base station’s DTX mode, the base station is generally inactive, but wakes up every 

DTX Mode 
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Tp seconds to transmit the required signals (i.e., the claimed “presence signals”) for 

Ta seconds (shown above as annotated in light green).  EX1003, ¶ 73; EX1004, 

[0035] (explaining that “the DTX cycle is defined such that the base station is active 

every Ta out of Tp seconds as illustrated in FIG. 3.”).  “The value of Ta should be 

selected large enough to allow the terminal to find synchronization with sufficiently 

high probability as well as being able to do signal measurements on the cell.”  

EX1004, [0036].  As shown above in the illustrated example, Figure 3 shows sending 

four presence signals during each DTX active period (annotated as dark green).  

EX1003, ¶ 73. The transmission of the signals–needed to find synchronization—

during the base station’s DTX mode thus discloses transmission of the claimed 

“presence signals.”  Id.; see also Section VII.B. 

3. 1[b] receiving measurement reports from the plurality 
of terminals detecting the presence signal, the 
measurement reports indicating measurements of the 
presence signal by the plurality of terminals 

Frenger alone, or at least in light of the POSITA’s knowledge of LTE 

technology (as evidenced by EX1005-EX1007), teaches or at least renders obvious 

this limitation.  EX1003, ¶ 74.  As discussed above for Elements 1[p] and 1[a], 

Frenger teaches that idle base stations periodically wake up during DTX mode for 

the purposes of transmitting signals that permit the terminals to “find the cell” and 

allow terminals “to do signal measurements on the [idle] cell.”  EX1004, [0034]-
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[0036]; Figure 3.   

Frenger Teaches to Take Measurements on Idle 
Mode DTX Transmissions and to Report Such 
Measurements to the Network. 

Frenger also teaches that such measurements are “typically reported” to the 

network3 to allow a handover decision to be made with respect to the idle cell.  

EX1004, [0030] (“Active terminals typically also report the received signal 

strength of reference signals (RSRP (Reference Signal Received Power) 

measurements) transmitted by the neighboring cells to the network, which takes a 

decision if the terminal should be handed over to the candidate cell.”), [0040] 

(teaching that “the network can also wake up idle base stations in conjunction with 

the handover procedure.”).  Frenger thus discloses that the network receives 

measurement reports reported from terminals, which may include measurements of 

the idle cell transmissions detected by the terminals.  EX1003, ¶¶ 75-76. 

Accordingly, although the applicant argued that the Examiner’s cited art 

(Subrahmanya) failed to disclose “the measurement reports indicating 

3 Although Frenger refers generally to the network receiving the measurement 

reports, LTE specifications clarify that the element in receipt of such reports is the 

“source cell,” which is also known as the “serving cell.”  EX1003, ¶ 76; EX1005, 

45-46. 
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measurements of the presence signal by the plurality of terminals,” these limitations 

are clearly taught by Frenger.  EX1003, ¶ 77. 

To apply Frenger’s teachings to an illustrated embodiment, Frenger in light of 

LTE teaches that the active cell (e.g., BS2 serving macro cell RC2 in Figure 2) 

receives measurement reports from a terminal (e.g., terminal T4) of the neighboring, 

idle cell (e.g, BS1 serving micro cell RC1 in Figure 2) for the purposes of deciding 

whether the terminal should be handed over.  EX1004, [0030] (“Active terminals 

typically also report the received signal strength of reference signals (RSRP 

(Reference Signal Received Power) measurements) transmitted by the neighboring 

cells to the network, which takes a decision if the terminal should be handed over to 

the candidate cell.”), [0036] (“The value of Ta should be selected large enough to 

allow the terminal to find synchronization with sufficiently high probability as well 

as being able to do signal measurements on the cell.”); EX1005, 45-46; EX1003 at 

¶ 78.4

4 See Footnote 3, which explains that in LTE, the “source” serving cell receives the 

measurements. 
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EX1004, Fig. 2 (annotation and coloring added).   

Frenger teaches that these measurements are taken of the idle cell (e.g., BS1) 

during the idle cell’s DTX cycle on the idle cell’s synchronization signals.  EX1004, 

[0034]-[0036], [0038].  Frenger specifically teaches that the idle-mode base station 

DTX transmission cycle should be long enough to allow terminals to take “signal 

strength measurements on the cell.”  EX1004, [0036]; see also id, [0038] 

(describing inactive terminals may wake up according to the base station’s DTX to 

“perform neighboring cell measurements.”).  In Figure 2, T4 would begin measuring 

idle cell BS1’s DTX transmissions as it moves into the coverage area of RC1.  Id., 

[0029], [0034].   

Frenger also discloses that idle-mode terminals (e.g., T1 and T2 in Figure 2) 

1. T4 Measures BS1 
Synchronization 
Transmissions During 
DTX As it Enters RC1 

2.  T4 Reports 
Measurements to Network 
(i.e., RC2) 
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can also be synchronized to measure the idle cell’s DTX transmissions.  Id., [0053], 

[0055].  The POSITA would have thus understood that the neighbor cell 

measurements reported to the network (e.g., BS2 serving RC2) would have included 

the measurements that UEs took of the idle cell’s DTX mode synchronization signals 

(i.e., the claimed “presence signals”).  EX1003 at ¶ 80.   

Accordingly, in the illustrated example of Figure 2, after terminals (e.g., T1, 

T2, T4) measuring the idle base station’s DTX signals later report those 

measurements to the serving base station (BS2) (under, for example, the trigger 

conditions described in the following paragraphs).  EX1003, ¶ 81; EX1004, [0030]. 

Frenger’s Teaching to Measure and Report on 
the Idle Cell Are Consistent with the LTE 
requirement to Report Neighbor Cell 
Measurements to the Serving Cell. 

Frenger’s teachings are consistent with the requirements of the LTE standard, 

which specifies that terminals must take and report on signal strength measurements 

of neighbor cells.  EX1003, ¶ 82 (citing EX1006, 63-69) (describing various 

measurement events that may trigger UE to send a measurement report).  LTE 

requires the terminal to measure serving and neighbor cells and report those 

measurements to the serving cell in response to certain trigger event conditions.  

EX1003, ¶ 82 (citing EX1006, 63-69) (describing various measurement events that 

may trigger UE to send a measurement report).  For example, 36.331 describes that 
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in LTE, the UE can be configured with certain event triggers to cause the UE to send 

a measurement report based on at least the following conditions: 

  Serving becomes better than threshold (A1)

 Serving becomes worse than threshold (A2)

 Neighbor becomes offset better than serving (A3)

 Neighbor becomes better than threshold (A4)

 Serving becomes worse than threshold1 and neighbor becomes better than 

threshold2 (A5).

EX1006, 63-69.  Moreover, 36.331 specifies that the UE measurement report 

includes both serving cell measurements and the best neighboring cell measurements 

in terms of RSRQ and RSRP (well-known measurements of signal strength).  Id., 70 

(measurement report includes serving cell measurement results 

(measResultServCells) and neighbor cell measurements (measResultNeighCells), 

154-156 (measurement results include rsrpResult and rsrqResult); EX1003, ¶ 82.  

This is shown in the excerpts of 36.331 reproduced and highlighted below: 
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EX1006, 154-155; see 156 (explaining that “measResultServCell” refers to the 

“Measured result of the serving cell;” “measResultListEUTRA” refers to a “List of 

measured results for the maximum number of reported best cells for an E UTRA 

measurement identity;” the “rsrpResult” refers to “Measured RSRP result of an E 

UTRA cell;”  and “rsrqResult” refers to the “Measured RSRQ result of an E UTRA 

cell.”). 

It would have been obvious to the POSITA in light of the requirements of 

LTE that to implement Frenger in an LTE system, the terminal should be configured 

to take measurements of the DTX synchronization signals of the idle cell, and to 
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report such measurements to the serving cell in response to any one or more of events 

A1 through A5, using the report format specified by 36.331.  See Section VIII.A-B; 

EX1003, ¶ 84. This would have had the predictable result of the terminal including 

signal strength measurements of the idle cell’s DTX synchronization signals (i.e., 

the claimed “presence signals”) in measurement reports received by the serving cell.  

Section VII.B (“presence signal” construction); EX1003, ¶ 84. 

Frenger’s Teachings to Report Measurements In 
Connection with the Handover Procedure Are 
Consistent with LTE’s Requirement to Submit 
Measurement Reports in Advance of a Handover 
Decision. 

Frenger also teaches that the active base station (BS2) may decide to wake up 

idle base stations “in conjunction with the handover procedure.”  EX1004, [0040] 

(“In addition, as handover is controlled by the network by sending commands to the 

terminals, the network can also wake up idle base stations in conjunction with the 

handover procedure.”). For example, base station BS2 (managing cell RC2) 

commanding a terminal, for example [terminal] T4 in FIG. 1 or 2, to perform 

handover from cell RC2 to cell RC1 (managed by base station BS1) would, in 

addition to the handover command to the terminal, also send a wake up command to 

base station BS1 over a base station interface, for example the X2 interface in 

LTE.”).   

The LTE standard (as shown by 36.300 and 36.331) requires the receipt of 
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neighbor cell measurements by the LTE serving cell (in response to, e.g., any one or 

more of Events A1 to A5) as part of the LTE “the handover procedure” referred to 

by Frenger.  EX1005, 45; EX1003, ¶ 86.  As illustrated by 36.300, the serving cell’s 

handover decision is preceded by the receipt of measurement reports from the UE 

(steps 2 and 3 below as highlighted): 

Portion of Figure 10.1.2.1-1: Intra-MME/Serving Gateway HO (yellow oval 
added) 

EX1005, 45 (“UE is triggered to send MEASUREMENT REPORT by the rules set 

by i.e. system information, specification etc.”).   

These rules include events A1 to A5, as taught by 36.331 and discussed above.  

EX1003, ¶ 87.  As discussed above, 36.331 teaches that the terminal’s measurement 

report, which is shown above in Figure 10.1.2.1-1 of 36.300, includes both serving 

cell measurements and the best neighboring cell measurements in terms of RSRQ 

and RSRP.  EX1006, 70, 154-156.  The POSITA would have understood these 
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measurements could be used to obtain the path gain.  EX1003, ¶ 87.   

Turning back to the LTE handover procedure, 36.300 goes on to explain that 

the HO decision is made based on the received MEASUREMENT REPORT.  

EX1005, 46 (“Source eNB makes decision based on MEASUREMENT REPORT 

and RRM information to hand off UE.”).   

Furht teaches that the Terminal’s 
Measurements Are the Most Important 
Consideration to the LTE Handover Decision. 

The Furht LTE textbook teaches that “the most important aspect that should 

drive the handover decision is the UE path gain measure.  In other words, the 

handover control should ensure that the UE is always connected to the cell with the 

best average path gain.”  EX1007, 114-115.  The POSITA would have thus 

understood that in the context of Frenger, the terminals’ measurements of the idle 

cell as reported to the serving cell would have been an important consideration, that 

would have driven the handover decision.  EX1003, ¶ 88.  For example, processing 

and considering the measurement report including measurements of the idle cell 

would have been necessary for the serving cell to make sure that a terminal (e.g.

terminal T4) has sufficient (if not the best) signal strength and coverage by the micro 

cell when deciding to perform a handover.  EX1003, ¶ 88; see EX1007, 114-115 

(teaching that “the handover control should ensure that the UE is always 

connected to the cell with the best average path gain.”).  Indeed, as previously 
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discussed, the LTE standard teaches that the UE can be configured to trigger such 

measurement reports when various events take place regarding the relative signal 

qualities of the serving base station and/or neighbor cell(s).  EX1006, 65-68.  The 

LTE standard specifies that the network can configure the UE to trigger a 

measurement report when 1) the serving cell becomes better than a threshold, 2) the 

serving cell becomes worse than a threshold, 3) a neighbor cell becomes an offset 

better than the serving cell, 4) a neighbor cell becomes better than a threshold, or 5) 

the serving cell becomes worse than a first threshold and a neighbor becomes better 

than a second threshold.  Id. (describing Events A1 to A5).  Accordingly, the signal 

measurements of the serving and neighboring cell were a primary component of LTE 

measurement reports and driver of the LTE handover decision described above by 

Frenger and 36.300.  EX1003, ¶ 88.   

In the context of the illustrated example in Figure 2 of Frenger (with color 

added below), the POSITA would have understood and found it obvious, for 

example, that as T4 moved towards the coverage area of the microcell within the 

macrocell’s coverage area, T4 would have needed to take signal strength 

measurements on RC1 and report those to the serving macrocell (BS2) to trigger a 

handover decision by the macrocell (BS2) towards the idle microcell (BS1).  

EX1003, ¶ 89 (citing EX1004, [0030], [0034]-[0036], [0040]). 
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The POSITA would have thus been motivated to follow the teachings of 

Frenger and the requirements of the LTE standard to include neighbor cell 

measurements of idle-mode base stations (e.g., BS1) in reports to the serving cell 

(e.g., BS2).  See Section VIII.A; EX1003, ¶ 90.  This would have had the predictable 

result of making sure there would be sufficient signal quality in reception from the 

idle base station and would thereby avoid congestion while also avoiding the 

terminal experiencing a disconnection and/or poor signal strength after the handover.  

See Section VIII.B; EX1003, ¶ 90.   

This would have had the predictable result of a system in which the serving 

base station would receive measurement reports that included neighbor cell 

measurements of the idle base station (taken during the base station’s DTX 
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transmissions shown in Frenger’s Figure 3) before deciding whether to initiate a 

handover to/wake up that base station.  EX1003, ¶ 91 (citing EX1007, 115 (“the 

most important aspect that should drive the handover decision is the UE path gain 

measure.”)).   

Accordingly, these limitations are taught by Frenger alone and/or rendered 

manifestly obvious over Frenger in light of the LTE standard disclosures as 

discussed above. 

4. 1[c] processing information contained in the received 
measurement reports in a processing system of the 
wireless access telecommunications infrastructure to 
provide a processing result  

Frenger alone, and/or in light of the POSITA’s knowledge of LTE technology 

(as evidenced by EX1005-EX1007), teaches or at least renders obvious this 

limitation.  Frenger teaches that the network (i.e., a “processing system of the 

wireless telecommunications infrastructure”) processes information in the 

measurement report to provide a handover decision (i.e., a “processing result”).  See

Element 1[b], above; see EX1004, [0030] (“Active terminals typically also report 

the received signal strength of reference signals (RSRP (Reference Signal Received 

Power) measurements) transmitted by the neighboring cells to the network, which 

takes a decision if the terminal should be handed over to the candidate cell.”), [0046] 

(describing a handover decision can be made if there is a risk of losing a connection).  
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Frenger thus discloses to the POSITA that that the network processes the received 

measurement reports for the purpose of making a handover decision (including 

determining whether there is a risk of losing a connection).  EX1003, ¶ 93.  

The processing and use of the measurement reports in Frenger to make a 

handover decision is manifestly obvious in light of the LTE disclosures discussed 

above for Element 1[b].  Id., ¶ 94.  As discussed above, LTE requires the terminal 

to report measurements of the neighbor cell in response to certain trigger events (e.g., 

A1 through A5), and the serving base station processes those reports to make a 

handover decision.  See Element 1[b], above (citing EX1006, 63-69, EX1005, 46).  

The LTE standard, shown in 36.300 requires that the “Source eNB makes decision 

based on MEASUREMENT REPORT and RRM information to hand off UE.”  

EX1005, 46.  LTE thus teaches that the base station processes the measurement 

reports to make the designated handover decision.  EX1003, ¶ 94.   Moreover, as 

discussed above, Furht describes that UE measurements are the “most important” 

aspect of the handover decision.  See Element 1[b], above (citing EX1007, 115). 

Accordingly, the POSITA would have understood and been motivated to 

process the measurement reports in the base station to consider the measurements 

received in the UE’s measurement reports as part of the handover decision taught by 

Frenger and LTE.  EX1003, ¶ 95 (citing EX1005, 46 (“Source eNB makes decision 

based on MEASUREMENT REPORT and RRM information to hand off UE.”)).  
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The serving cell processes the reports in order to determine whether the 

measurements of the neighbor cell (here, the idle cell) could support a handover.  See 

Element 1[b]; EX1003, ¶ 95 (citing EX1007, 115).  The POSITA would have 

understood and found it obvious that this determination would have produced a 

“processing result” that reflected a comparison between the neighboring, idle cell 

measurements and the serving cell measurements.  See Section VIII.A-B; EX1003, 

¶ 95.  For example, Frenger discloses that the serving cell provides a “processing 

result” in the form of a “handover command” to the idle base station when the 

serving cell determines the idle cell should be activated.  EX1004, [0044].  For 

example, the serving cell may decide to activate the idle cell if congested or at risk 

of losing a connection.  Id., [0046]. 

5. 1[d] activating the at least one inactive cell when the 
processing result fulfills at least one activation 
condition such that at least one of the plurality of 
terminals is within a coverage area of the at least one 
activated cell 

Frenger alone, and/or in light of the POSITA’s knowledge of LTE technology 

(as evidenced by EX1005-EX1007), discloses or at least renders obvious activating 

the at least one idle-mode (inactive) base station when the processing result fulfils 

at least one activation condition, such that at least one of the plurality of terminals is 

within a coverage area of the at least one activated cell. EX1003, ¶ 96.   

First, as discussed above with respect to Element 1[p], Frenger discloses a 
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method that includes activating the inactive cell when certain conditions are met.  

See Element 1[p], above (citing steps S14 and S15 of Figure 5); EX1003, ¶ 97.  

Figure 5 is reproduced again for the convenience of the reader (coloring added): 

Frenger describes that the inactive cell activates when the idle base station 

receives “any handover commands” from neighboring base stations.  EX1004, 

[0044].  The idle mode’s activation in response to receipt of a “handover command” 

means at least one activation condition has been fulfilled.  EX1003, ¶ 98 (explaining 

Figure 5 embodiment).  For example, the “handover command” itself is at least one 
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activation condition, because that command is a condition (see S15) that causes the 

idle-mode base station to wake up (see S14).  EX1003, ¶ 98.  In addition, Frenger 

discloses that the receipt of a “handover command” also means that other activation 

conditions have been fulfilled, such as congestion in the serving cell or a 

determination that there is a risk of losing a connection.  EX1004, [0046].  In 

addition, as would have been understood to the POSITA, other conditions that would 

have been fulfilled are one or more of events A1 to A5 as discussed above in element 

1[b], which would have triggered measurement reports from the terminal indicating 

that the signal strength of the idle cell was sufficient to support a handover.  EX1006, 

63-69; EX1003, ¶ 98.   

Second, as discussed above with respect to Element 1[b] and 1[c], the LTE 

specifications herein teach that the handover decision (which is in Frenger 

accompanied by a wake-up command) should be based on the measurement report 

of the UE, and Furht teaches that the measurement report should drive the handover 

decision such that the UE is connected to the cell with the best signal quality.  

EX1005, 45-46; EX1007, 114-15. Furht also teaches that “load distribution” is 

another activation condition to initiate a handover, which is consistent with 

Frenger’s teaching that the handover to the idle cell may be initated based on 

“congestion.”  EX1003, ¶ 99 (citing EX1007, 114-115; EX1004, [0046]).   

The POSITA would have thus been motivated by the requirements and 
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principles of LTE to include having the best measurements as one activation 

condition of the idle cell (along with other activation conditions, such as the serving 

cell being congested).  See Section VIII.A-B; EX1003, ¶ 100.  Accordingly, Frenger 

in light of these LTE disclosures teaches the POSITA to activate / wake up the idle 

mode base station if there is congestion and the UE’s neighbor cell measurements 

indicate that the base station can support the connection with sufficient signal quality 

(i.e., is “within a coverage area of the at least one activated cell.”).  EX1003, ¶ 100.   

The POSITA would have understood and found it obvious that sufficient 

signal strength in the idle cell is one of at least several activation conditions 

Frenger’s serving cell would consider before initiating a handover / activating the 

inactive cell.  EX1003, ¶ 101.  For example, Frenger also teaches that the 

handover/wake up decision should only be “accepted if a cell is congested or if there 

is an apparent risk of [losing] a connection.”  EX1004, [0046].  Accordingly, the 

POSITA would have also understood that the handover/wakeup procedure could be 

initiated if the macro cell was congested or if signal quality in the macro cell was so 

poor that the terminal could lose connection in the absence of a handover.  EX1003, 

¶ 101.  These represent additional activation conditions taught by Frenger.  Id.  

As a result of Frenger’s handover/wake up procedure of the formerly-inactive 

cell (e.g., the micro cell served by BS1), the terminals within the formerly-inactive 

cell’s coverage area would be “within a coverage area of the at least one activated 



IPR2023-00526 
U.S. Patent No. 9,210,590 

- 56 -

cell.”  It is not clear from the language of Claim Element 1[d] whether “the at least 

on activated cell” refers to Claim Element 1[d]’s “inactive cell” that has been 

activated or to Claim Element 1[p]’s “active cell.”  Nevertheless, Frenger discloses 

Claim Element 1[d] under both interpretations.  As discussed above with respect to 

Claim Element 1[p], Figure 2 of Frenger shows that micro cell (RC1) is located 

within the coverage area of a macro cell (RC2) (coloring added to RC1): 

EX1004, Fig. 2.  Thus, when the formerly-inactive micro cell RC1 is activated as 

described above, the terminals located within that cell (e.g., T1 and T2) are located 

within both (1) the now-active micro cell (RC1) and (2) already-active macro cell 

(RC2).  Frenger therefore discloses this claim element 

D. Claim 2.   
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1. 2[a] The method according to claim 1, further 
comprising:  terminating transmission of the presence 
signal by the at least one inactive cell when the 
processed information does not fulfill the at least one 
activation condition 

Frenger discloses that the idle-mode base station remains idle when the 

activation condition is not met, and during that mode, the base station terminates 

transmission of the presence signals (i.e., it only intermittently transmits the presence 

signals).  See EX1004, Figures 3, 5.  As shown in Figure 3 (coloring and annotations 

added), while in idle mode, the base station transmits presence signals regularly for 

time periods Ta: 

As shown above, the idle-mode base station remains in a state of 

Period in which the processed information does 
not fulfil the activation condition 
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discontinuous transmission DTX when the activation condition has not been met 

(e.g., the serving cell has not decided to handover and the idle base station has not 

received a handover/wake-up command).  EX1003, XX.  During periods when an 

activation condition is not met, after each transmission period Ta, the idle mode base 

station terminates transmission of the presence signals for the remainder of that time 

period Tp.  EX1003, ¶ 105; EX1004, [0035] (explaining that “the DTX cycle is 

defined such that the base station is active every Ta out of Tp seconds as illustrated 

in FIG. 3.”).   

This concept is also shown by Frenger at step s17 of Figure 5 (color added 

below), which confirms that once the DTX transmission period Ta expires, the base 

station goes “idle” for the remainder of each Tp (and does not transmit the presence 

signals in the downlink):  



IPR2023-00526 
U.S. Patent No. 9,210,590 

- 59 -

EX1004, [0044] (describing that if no handover commands are received at S15, “the 

base station goes idle (in the downlink) during the time period Tp – Ta in step S17.”).  

2. 2[b] transmitting the presence signal in the at least one 
inactive cell again at a later time. 

Frenger’s DTX cycle as described in Figures 3 and 5 disclose these 

limitations.  More specifically, Figure 3 shows that the transmission period Ta recurs 

every Tp seconds.  And as shown above in Figure 5, after the base station goes idle 

for the time period Tp – Ta, “the procedure returns to step S11 to wake up the base 
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station again,” i.e., a later time, the base station wakes up “at the start of the next 

DTX transmission period” to again begin transmitting the presence signals.  

EX1004, [0044].   

E. Claim 3. The method according to claim 1, further 
comprising providing the plurality of terminals in the active 
cell with at least one of measurement parameters or 
reporting parameters to obtain the information regarding 
the presence signal from the inactive cell. 

Frenger alone, and/or in light of the POSITA’s knowledge of LTE technology 

(as evidenced by EX1005-EX1007), discloses or at least renders obvious these 

limitations. EX1003, ¶ 109.  Frenger specifically teaches that the UEs should be 

configured to take measurements on the idle cell’s DTX transmissions (i.e., the 

claimed “presence signals”).  EX1004, [0036] (describing the DTX transmission 

period should allow the terminal to “do signal measurements on the cell.”).  Frenger 

also specifically teaches that the active base station may transmit “the DTX schedule 

of an idle base station” to the terminals, which maps to the claimed “measurement 

parameters.”  EX1004, [0056]; EX1003, ¶ 109.  The DTX schedule provides the UE 

with the instructions (i.e., parameters) allowing it to “synchronize the mobility 

measurements with the intermittent transmission.”  EX1004, [0055]. 

In addition, it would have been manifestly obvious in light of the LTE 

standard to provide the terminals with additional measurement parameters and/or 

reporting parameters to measure the DTX signals of the idle cell.  EX1003, ¶ 110.  
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For example, the LTE standard in 36.331 teaches the POSITA to include 

functionality in the base station for configuring the measurement reporting at the 

UE.  EX1006, 56 (“The UE reports measurement information in accordance with the 

measurement configuration as provided by E-UTRAN.); 57-62 (providing details on 

how the UE can be configured for various measurements).  The configurable 

measurement parameters include, e.g., the quantity of measurements to take 

(“Quantity Configurations”), which cells to measure (“Measurement objects”), and 

when to begin measuring relative to the subframe (“Measurement gaps”).  Id.; 

EX1003, ¶ 110.  The LTE standard describes each of these “measurement 

parameters” in detail in 36.311.  EX1006, at 58-59.  These measurement parameters 

would be used by the UE to make RSRP and/or RSRQ measurements on, e.g., 

neighbor cells including the idle base station as taught by Frenger. EX1003, ¶ 110; 

EX1004, [0030], [0036]. These measurements regarding the idle cell’s DTX 

transmission comprise “information contained in the measurement reports” that is 

“regarding the presence signal.”  See Element 1[c]; EX1003, ¶ 110. 

LTE also defines reporting parameters which define triggering events that 

cause the UE to report a measurement.  EX1006, 57 (“Reporting criterion: The 

criterion that triggers the UE to send a measurement report. This can either be 

periodical or a single event description.”).  As discussed above, these reporting 

parameters can include parameters for configuring the UE to take a measurement of 
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a neighboring cell.  EX1006, 63-69.  It would have been obvious for the POSITA to 

configure the terminals of Frenger according to the the reporting and measurement 

parameters described by the LTE standard.  See, e.g., Section VIII.A-B, Element 

1[b] above; EX1003, ¶ 111. 

F. Claim 4.  The method according to claim 1, wherein the 
wireless access telecommunications infrastructure comprises 
a plurality of inactive cells; and the method further 
comprises concurrently or sequentially transmitting the 
presence signal in the plurality of inactive cells. 

Frenger discloses, or at least renders obvious, methods that include a plurality 

of inactive cells and that the DTX modes of multiple idle base stations can be 

synchronized.  EX1004, [0023] (“the present invention will be described with 

reference to base stations, especially LTE base stations.”), [0057] (“The network 

can synchronize the DTX mode of several base stations.”).  The synchronization of 

base station DTX modes discloses a plurality of active cells and that those base 

station’s DTX transmissions would be synchronized (i.e., transmitted concurrently). 

EX1003, ¶ 113.   

The POSITA would have understood the description of synchronizing DTX 

modes to refer to ensuring the DTX transmissions shown by Figure 3 would be 

simultaneous, or concurrent (coloring added): 
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The POSITA would have understood this figure to disclose that during the 

base station’s DTX mode, the base station is generally inactive, but wakes up every 

Tp seconds to transmit the required (i.e., presence) signals for Ta seconds.  EX1003,  

¶ 115; EX1004, [0035] (explaining that “the DTX cycle is defined such that the base 

station is active every Ta out of Tp seconds as illustrated in FIG. 3.”).  When these 

modes are synchronized among a plurality of base stations (as described by Frenger 

[0057]), the transmissions would result in transmission periods Ta and Tp occurring 

concurrently in multiple base stations, as claimed.  EX1003, ¶ 115.   

G. Claim 5.  The method according to claim 1, wherein the at 
least one activation condition includes at least one of energy 
reduction for the wireless access telecommunications 
infrastructure, load reduction for the active cell, or reduction 
of electromagnetic radiation from the wireless access 
telecommunications infrastructure or from a particular set 
of cells in the infrastructure. 
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Frenger discloses an activation condition that includes at least load reduction 

for the active cell.  EX1003, ¶ 117.  Petitioner submits that it is not necessary to 

show an activation condition that includes “energy reduction” or “reduction of 

electromagnetic radiation” at least because the claim is met if any one of the claimed 

activation conditions is met.  Frenger discloses that the serving cell may decide to 

handover/wakeup the inactive base station “if a cell is congested or if there is an 

apparent risk of [losing] a connection.”  EX1004, [0047].  The POSITA would have 

understood that if the cell is congested, the handover/wakeup procedure would 

accomplish a load reduction for the serving cell.  EX1003, ¶ 117.  Frenger thus 

discloses that the activation condition for the inactive cell includes load reduction in 

the active cell. EX1003, ¶ 117.   

H. Claim 6. The method according to claim 1, further 
comprising transmitting a reporting identifier in at least one 
of the active cell or the at least one inactive cell. 

See Elements 1[b], Claim 3, above. Frenger renders these limitations obvious 

in light of the knowledge of LTE, least as shown in EX1005-EX1008.  EX1003, ¶ 

119.  As discussed above with respect to Claim 3, the measurement reports taught 

by LTE in 36.331 are configured by the network.  EX1006, 56.  The configuration 

is provided to the terminal using a reconfiguration signaling message transmitted to 

the terminal by the serving cell.  Id., 56 (“The UE reports measurement information 

in accordance with the measurement configuration as provided by E-UTRAN.  E-
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UTRAN provides the measurement configuration applicable for a UE in 

RRC_CONNECTED by means of dedicated signalling, i.e. using the 

RRCConnectionReconfiguration message”).   

These measurement configuration messages may include “reporting 

identifiers” that identify what the terminal should measure (e.g., cells). Id., 57 

(explaining the measurement configuration includes the “objects on which the UE 

shall perform the measurements.”), 60, 152 (explaining that the measurement object 

may include a list of neighboring cells to add/modify to the UE’s measurement 

configuration (cellstoAddModList)).  These cell identifiers are “reporting identifiers” 

at least because they are the same cell identifiers used by the UE to identify report 

measurements of the neighboring cells. Cf EX1006, 152 (measurement 

configuration may include cellstoAddModList, which includes the cell’s physical 

cell id—physCellId), 85, 155 (measurement report message (e.g., 

MeasResults>>MeasResultsListEUTRA>>MeasRessultsEUTRA) includes the 

cell’s physical cell id—physCellId).  This is shown in the excerpts from TS 36.331 

reproduced below:  

MeasObjectEUTRA information element (excerpt) 
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Id., 154-155. 

It would have been obvious to include a reporting identifier in the 

measurement configuration message in order to comply with the requirements of 

LTE when implementing the teachings of Frenger in an LTE system.  EX1003, 

¶ 121.  For example, the network may desire to specify which neighboring cells the 

terminal should measure for its measurement reporting purposes.  EX1003, ¶ 121. 

I. Claim 7.  The method according to claim 1, wherein at least 
one of the plurality of terminals in the active cell is an idle 
terminal when receiving the measurement report. 

Frenger discloses these limitations.  EX1004, [0053].  For example, Figure 2 
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(shown below with coloring added) shows that inactive terminals T1 and T2 are in 

inactive in microcell served by BS1 and the macro cell of BS2 that is actively serving 

T3 through T5:   

Accordingly, Frenger discloses that T1 and T2 may be inactive when “Active 

terminals typically also report the received signal strength of reference signals 

(RSRP (Reference Signal Received Power) measurements) transmitted by the 

neighboring cells to the network.”).  Id., [0030].  Frenger thus discloses that there 

are inactive terminals “when [the network is] receiving the measurement report.”  

EX1003, ¶ 124; see also EX1004, [0053] (describing that idle terminals in the active 

cell can still synchronize to the DTX mode base station).   
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Frenger’s inactive terminals disclose “idle terminals.”  Frenger explains that 

an inactive terminal is “not served by any base station” and “only listens to the 

paging channel.”  EX1004, [0053].  A POSITA would have understood that when 

an inactive terminal is “not served by any base station,” the inactive terminal is not 

connected to the base station.  EX1003, ¶ 125.  This is consistent with the ’590 

Patent’s description of “idle terminals,” which are described as “terminals which do 

not have an active connection with the network.”  See EX1001, 5:21-22.  

J. Claim 8.  The method according to claim 7, further 
comprising temporarily decreasing a location area update 
period in at least one of the active cell or the at least one 
inactive cell. 

Frenger in light of the knowledge of LTE evidenced by EX1008 renders these 

limitations obvious.  EX1003, ¶ 127.  The ‘590 Patent admits that this concept is not 

new; it concedes decreasing the location area update period “is advantageous as it 

requires no modifications to currently existing networks.”  EX1001, 12:30-34.  The 

POSITA would have understood that a “location area update” was a named used for 

3G and earlier location update procedures, and that the name was changed to 

“tracking area update” in LTE.  EX1003, ¶ 127.  Both procedures relate to the UE 

periodically reporting its location to the network for the purposes of mobility 

management.  Id.  The LTE update procedure is described in detail in 24.301, and 

involves the UE initating a tracking area update at the expiration of a “periodic 
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tracking update timer (timer T3412)”: 

Periodic tracking area updating is used to periodically notify the 

availability of the UE to the network. The procedure is controlled in the 

UE by the periodic tracking area update timer (timer T3412). The value 

of timer T3412 is sent by the network to the UE in the ATTACH 

ACCEPT message and can be sent in the TRACKING AREA 

UPDATE ACCEPT message. The UE shall apply this value in all 

tracking areas of the list of tracking areas assigned to the UE, until a 

new value is received. 

EX1008, 48-49.  As is taught by 24.301, the UE periodically receives “a new 

value” for the T3412 update timer, which the POSITA would understand 

could temporarily decrease (or increase) the update timer on receipt of the 

ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT message.  

EX1003, ¶ 127.  The UE would then use the new value for T3412 until the 

next time it received a new value, which could increase (or decrease) the 

update timer.  Id.  It would have been understood and obvious to the POSITA 

that the tracking update timer could be changed for a variety of reasons, 

including but not limited to the area of the serving cell changing.  EX1003, 

¶ 128 (explaining that the rate of location area updates is inversely 

proportional to cell size and that it would have been obvious to decrease the 
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tracking area update period in the macro cell RC2 when RC1 is active, least 

because RC2 would effectively serve a smaller area). 

K. Claim 9.  The method according to claim 7, wherein the 
measurement reports are received via the active cell. 

See Element [1b] above.  As explained above, Frenger in light of LTE teaches 

that the serving active cell receives the UE measurement reports for the purposes of 

assisting with the serving cell’s handover decision.  EX1003, ¶ 130 (citing EX1004, 

[0030]; EX1005, 45-46). 

L. Claim 10.  The method according to claim 7, further 
comprising transmitting a paging message in the active cell 
instructing the at least one idle terminal to obtain or report 
the information. 

Frenger discloses that a paging message may be transmitted in the active cell 

to synchronize the DRX mode of the terminal to the DRX time periods Ta, during 

which the terminal is to obtain measurements on the idle base station.  EX1004, 

[0053].  Because the UE “[t]ypically performs mobility measurements either just 

before or just after listening to the paging channel,” the paging message thus 

instructs the UE to take measurements on the idle cell, thus disclosing the claimed 

limitations.  EX1003, ¶ 132; EX1004, [0054] (the active terminal “may be instructed

by a base station to perform measurements at time instants that lie in time periods T 

of a base station in DTX mode.”).  This concept is illustrated in Figure 7 as copied 

below: 
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M. Claim 11. 

1. Claim 11[p]. A non-transitory computer-readable 
medium having instructions stored thereon that, when 
executed by one or more processing units, cause the 
one or more processing units to perform functions for 
activating at least one inactive cell in a wireless access 
telecommunications infrastructure, the wireless access 
telecommunications infrastructure comprising an 
active cell containing a plurality of terminals, the 
functions comprising: 

See Element 1[p] above.  Frenger discloses that the claimed functions for 

activating at least one inactive cell in a wireless access telecommunications 

infrastructure are performed by terminals and/or base stations, which Frenger 

discloses comprise non-transitory computer readable media programmed with 
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instructions that caused a processing unit in the terminals and/or base stations to 

execute the claimed functions.  See Figure 6 (illustrating a baseband processing 

unit); EX1004, [0052]; EX1003, ¶ 133. 

2. Claim 11[a] transmitting a presence signal by the at 
least one inactive cell. 

See Element 1[a] above. 

3. Claim 11[b] receiving measurement reports from the 
plurality of terminals detecting the presence signal, 
wherein the measurement reports indicate 
measurements of the presence signal by the plurality of 
terminals 

See Element 1[b] above. 

4. Claim 11[c] processing information contained in the 
measurement reports received from the plurality of 
terminals in a processing system of the wireless access 
telecommunications infrastructure to provide a 
processing result. 

See Element 1[c] above. 

5. Claim 11[d] activating the inactive cell when the 
processing result fulfills at least one activation 
condition such that at least one of the plurality of 
terminals is within a coverage area of the activated cell 

See Element 1[d] above. 

N. Claim 12 

1. Claim 12[p] A wireless access telecommunications 
infrastructure for a wireless access 
telecommunications system comprising an active cell 
and at least one inactive cell, the active cell comprising 
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a plurality of terminals, the wireless access 
telecommunications infrastructure comprising 

See Element 1[p] above. 

2. Claim [12a] a presence signal generator configured for 
transmitting a presence signal in the at least one 
inactive cell 

See Element 1[a] above.  Frenger’s LTE base stations are described as having 

the ability to transmit signals that comprise the claimed “presence signal,” and thus 

are or include the claimed “presence signal generator.”  EX1003, ¶ 139.  For 

example, the POSITA would have understood that in Figure 6 transmitter 12, in 

conjunction with baseband processing unit 14, would generate the presence signal 

during DTX activation periods.  See EX1004, Figure 6 (illustrating a baseband 

processing unit), [0052]; EX1003, ¶ 139. 

3. Claim 12[b] a receiver configured for receiving 
measurement reports from the plurality of terminals 
detecting the presence signal, wherein the 
measurement reports indicate measurements of the 
presence signal by the plurality of terminals 

See Element 1[b], above.  Frenger’s LTE base stations are described as having 

the ability to receive measurements from terminals.  See, e.g., EX1004, [0030], 

[0047], Fig. 6 (illustrating receiver 10); see also EX1005, 45-46; EX1003, ¶ 140. 

Those measurement reports indicate measurements of the presence signal (i.e., DTX 

mode transmissions) by the plurality of terminals, which is explained in detail in 

Element 1[b].  EX1003, ¶ 140. 
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4. Claim 12[c] a processor system configured for 
processing information contained in the measurement 
reports received from the plurality of terminals to 
provide a processing result 

See Element 1[c] above.  Each of Frenger’s LTE base stations are or include 

a “processor system” configured to process information as claimed.  See, e.g., 

EX1004, Figure 6, Element 14 (“baseband processing” unit), [0052]; EX1003, 

¶ 141; see Element 1[c] (explaining why the base station would have been the 

obvious place to process information contained in terminal measurement reports).   

5. Claim 12[d] an activator configured for activating the 
inactive cell when the processing result fulfills at least 
one activation condition such that at least one of the 
plurality of terminals is within a coverage area of the 
activated cell. 

See Element 1[d] above.  Each of Frenger’s LTE base stations include an 

“activator” capable of waking up an inactive base station.  See, e.g., EX1004, Fig. 5 

(steps S14-S15), Figure 6 (Elements 18, 20, and SW).  As shown in Figure 6, the 

transmission controller 16 may activate the transmitter of the cell using switch (SW) 

when an appropriate indicator is received from elements 16, 22, or 24.  EX1003, 

¶ 142. 

O. Claim 13 

1. Claim 13[a] The wireless access telecommunications 
infrastructure according claim 12, wherein the 
presence signal generator is further configured for: 
terminating transmission of the presence signal in the 
at least one inactive cell when the processed 
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information does not fulfill the at least one activation 
condition 

See Element 2[a] above. 

2. Claim 13[b] transmitting the presence signal in the at 
least one inactive cell again at a later time 

See Element 2[b] above. 

P. Claim 14. The wireless access telecommunications 
infrastructure according to claim 12, further comprising a 
signal transmitted in a cell of the wireless access 
telecommunication system, wherein the signal contains a 
reporting identifier indicating that the cell is an inactive cell. 

Frenger discloses transmitting signals in a cell of the wireless access 

telecommunication system, which indicate a “time schedule for intermittent 

transmission of information from a cell,” which maps to the claimed “reporting 

identifier indicating that the cell is an inactive cell.”  EX1004, Fig. 8, [0055]-[0056].  

The transmitted DTX schedule includes a reporting identifier at least because it 

identifies the idle cell and indicates its DTX schedule, which is used to determine 

when the terminal is to make mobility measurements.  Id., [0056] (“The DTX 

schedule is forwarded to a synchronizer 34, which controls the mobility 

measurement schedule of the receiver 30 and baseband processing unit 32.”).  

EX1003, ¶ 147.   

The DTX schedule’s identification of the idle base station is a “reporting 

identifier” at least because the base station’s identity is also used when the UE 



IPR2023-00526 
U.S. Patent No. 9,210,590 

- 76 -

reports measurements to the serving cell, as discussed above with respect to 

Elements 1[b] and Claim 6.  See EX1006, 154-155 (“physCellID” included to 

identify which cells the measurements pertain to). 

Q. Claim 15. The wireless access telecommunications 
infrastructure according to claim 14, further comprising a 
terminal configured for processing the signal. 

See Element 14 above, which shows that Frenger discloses the terminal 

processes the signal to synchronize its mobility measurements to the received DTX 

schedule.  EX1004, [0056]. 

R. Claim 16. The wireless access telecommunications 
infrastructure according to claim 12, wherein the presence 
signal generator is further configured for providing the 
plurality of terminals in the active cell with at least one of 
measurement parameters or reporting parameters to obtain 
the information regarding the presence signal from the 
inactive cell. 

See Claim 3 above. 

S. Claim 17.  The wireless access telecommunications 
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infrastructure according to claim 12, wherein the presence 
signal generator is further configured for transmitting the 
presence signal in the plurality of inactive cells, and wherein 
the wireless access telecommunications infrastructure 
further comprises a plurality of inactive cells. 

See Claim 4 above. 

T. Claim 18.  The wireless access telecommunications 
infrastructure according to claim 12, wherein the presence 
signal generator is further configured for transmitting a 
reporting identifier in at least one of the active cell or the 
inactive cell. 

See Claim 6 above. 

U. Claim 19.  The wireless access telecommunications 
infrastructure according to claim 12, wherein the at least one 
activation condition includes at least one of energy reduction 
for the wireless access telecommunications infrastructure, 
load reduction for the active cell, or reduction of 
electromagnetic radiation from the wireless access 
telecommunications infrastructure or from a particular set 
of cells in the infrastructure. 

See Claim 5 above. 

V. Claim 20. The wireless access telecommunications 
infrastructure according to claim 12, wherein at least one of 
the plurality of terminals in the active cell is an idle terminal 
when receiving the measurement report. 

See Claim 7 above. 
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CONCLUSION 

Petitioner respectfully requests institution of IPR and cancelation of Claims 

1-20 of the ’590 Patent as unpatentable. 

Respectfully submitted, 

BAKER BOTTS L.L.P. 

Chad C. Walters (Reg. No. 48,022) 
Lead Attorney for Petitioner 

Date: March 3, 2023 

2001 Ross Ave., Suite 900 
Dallas, TX 75201-2980 
Phone: (214) 953-6511 
Fax: (214) 661-4511 
chad.walters@bakerbotts.com 
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