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receiving from the MSS the weight value for each channel.
However, in order for the MSS, which uses multiple
antennas, to achieve transmission diversity gain, the MSS
has to receive feedback information on wuplink channel
quality value (channel information or weight wvalue) from
the BS. In other words, after the steps (S10-S13) are
performed and the BS receives the downlink channel quality
assessed value (channel information or weight wvalue) from
the MSS, the BS transmits feedback information concerning
the uplink channel quality assessed value (channel
information or weight value) to the MSS.

Furthermore, the BS uses the DIUC or the DL fast feedback
channel TIE message to notify the MSS of the high speed
downlink feedback channel (S14). As illustrated in Figure
3, the BS tramsmits the uplink channel gquality assessed
value (channel information or weight wvalue) to the MSS on
an assigned specific location (or space) of the high speed
downlink feedback channel (S15).

Figure 4 and Figure 5 illustrate examples of a format of
an IE message for the BS notifying the MSS of the high
speed downlink feedback channel. Here, Figure 4 is an
example using an extended DIUC, and Figure 5 is an example
using OFDMA DIUC value.

Furthermore, Figure 6 is an example of a format

illustrating the CQICH DI, location IE message which
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includes the weight value and channel information of the

BS. Here, each CQICH location IE occupies one downlink

(DL) slot, and as illustrated in Figure 3, the DIUC = 14

or the DL fast feedback channel IE is assigned to the high
speed downlink feedback channel.

Figure 7 1s an example of a structure of a wireless

communication system illustrating an operation of

transmitting/receiving information between the BS and the

MSS. More specifically, the BS receives wvia the receiver
21 data from the MSS wvia an uplink channel to determine

the guality of the uplink channel by the controller 20.

The BS can receive data as well as other types of data and
information through which channel status and/or gquality
can be determined, for example. The BS can then use the

transmitter 22 to transmit feedback information to the MSS.
Here, the feedback information is based on the determined
guality of the uplink channel.

In oxder for communication to take place, the MSS

transmits data first to the BS wvia the transmitter 14.

After the controller 20 of the BS determines the quality
of the uplink channel and transmits via the transmitter 22,
the receiver 13 of the MSS receives the feedback
information from the BS.

Another embodiment of the present invention relates to

allocating a physical channel space to provide fast
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feedback channel in a downlink direction and defining a
sub-carrier modulation method for the feedback channel so
that the BS can send feedback information, including
channel quality information and weight value(s), received
in the wuplink transmission, to the MSS via a defined
feedback channel.

Figure 8 is an example illustrating a basic allocation
unit of a fast feedback channel in a downlink Partial
Usage of Sub-Channels (PUSC) mode. Figuré 9 is an example
illustrating a basic allocation unit of a fast feedback
channel in a downlink Full Usage of Sub-Channels (FUSQC)
mode. In IEEE 802.26 OFDMA system, the downlink £frame
fundamentally provides the PUSC and FUSC modes.

The PUSC mode provides a permutation scheme whereby only
partial sub-channels are used in transmitting data. As
illustrated in Figure 8, a slot of the PUSC mode signifies
a sub-channel comprised of two symbols and of four
clusters. Furthermore, each cluster has 12 data sub-
carriers.

The FUSC mode provides a permutation scheme whereby full
or all sub-channels are used in transmitting data. As
illustrated in Figure 9, a sglot of the FUSC mode signifies
a sub-channel comprising one symbol and 48 data sub-
carriers, as in the PUSC mode. Furthermore, both in the

PUSC mode and the FUSC mode, each slot possesses 48 data
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sub-carriers.
In the present embodiment, as is the case in the fast
feedback channel in the downlink direction, one slot is
allocated to the fast feedback channel in downlink
S direction. In other words, the slot indicated in Figures 1
and 2 can be expressed as the basic allocation unit of the
physical channel space of the fast feedback channel.
Because the PUSC mode and the FUSC mode each include 48
data sub-carriers, the same modulation method can bg
10 applied despite the differences in shapes of the two modes. -
Figure 10 and Figure 11 are example illustrating a
composition of data sub-carriers. In Figures 10 and 11, 48
data sub-carriers can be divided into six small groups.
Furthermore, each small group includes eight sub-carriers.
15 With this arrangement, the downlink fast feedback channel
can apply the composition of the uplink fast feedback
channel. Table 3 illustrates a sub-carrier modulation
method of a feedback channel according to the embodiment
of the present invention.

20 [Table 3]

4 Vector indices to be used by
bit fast feedback channel per small
payload group

(small group 0, small group I..

small group 5)

0b0000 0,0,0,0,0,0
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0b0001 1,1,1,1,1,1
0b0010 2,2,2,2,2,2
0b0011 3,3,3,3,3,3
0b0100 4,4,4,4,4,4
0b0101 5,5,5,5,5,5
0b0110 6,6,6,6,6,6
0bol111 7,7,7,7,7,7
0b1000 0,1,2,3,4,5
0b1001 | 1,2,3,4,5,6
0b1010 2,3,4,5,6,7
0b1011 3,4,5,6,7,0
0b1100 4,5,6,7,0,1
0b1101 5,6,7,0,1,2
0b1110 6,7,0,1,2,3
0b1111 7,0,1,2,3,4

In Table 3, the order combination(s) of wvector indices
according to payload and the small groups (0-5) can be
changed. Table 4 of below shows data sub-carrier
modulation method for each vector of Table 3.

[Table 4]

Vector Data sub-carrier modulation
Index technique per each vector index
(sub-carrier 0, sub-carrier 1 ..

sub-carrier 7)

P00, PL, P2, P3, PO, P1, P2, P3

PO, P3, P2, P1, PO, P3, P2, Pl

PO, PO, P1, P1, P2, P2, P3, P3

Wl N P O

PO, PO, P3, P3, P2, P2, P1, P1
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4 PO, PO, PO, PO, PO, PO, PO, PO
5 po, P2, PO, P2, PO, P2, PO, P2
6 PO, P2, PO, P2, P2, PO, P2, PO
7 PO, P2, P2, PO, P2, PO, PO, P2

The fast feedback channel modulation according to the
embodiment of the present invention can wuse various
modulation techniques such as Binary Phase shift Keying
(BPSK), OQuadrature Phase Shift Keying (QPSK), and 16
Quadrature Amplitude Modulation (16QAM). Each modulation
techniques (PO, Pl, P2, P3) of Table 4 shows an example of
the QPSK technique applied to the OFDM/OFDMA system.
Furthermore, the modulation order combination(s) according
to each vector index in Table 4 may vary.

To describe another operation of transmitting/receiving
information between the BS and the MSS in a wireless
communication system for transmitting information, the
structure of Figure 7 will be used, along with the number
labels, to explain the operation. In operation, a
controller 20 of the BS allocates a physical resource for
a downlink fast feedback channel and establishes a
modulation pattern to the downlink fast feedback channel
by the BS. Here, the physical resource for the downlink
fast feedback channel is different £from a physical
resource for a data channel, and also, the modulation

pattern corresponds to feedback information. Thereafter,
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the transmitter 22 of the BS transmits the modulation
pattern to the MSS.

At the MSS, a receiver 13 receives the modulation pattern
transmitted from a base station (BS). Here, the modulation
pattern was established to the downlink fast feedback
channel at the controller 20 of the BS, and the modulation
pattern corresponds to feedback information. Upon receipt,
a controller 10 of the MSS detects the modulation pattern
transmitted from the BS and determines which feedback
information is transmitted from the BS via the modulation
pattern. After determining the feedback information, a
transmitter 14 of the MSS transmits an uplink data, which
has been configured by using the feedback information, to
the BS.

It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
present invention covers the modifications and wvariations
of this invention provided they come within the scope of

the appended claims and their eguivalents.
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[CLAIMS]
1. A method of transmitting information in a
wireless communication system, the method comprising:
receiving data from a mobile subscriber station
5 (MSS) wvia an uplink channel;
determining quality of the uplink channel based
on the received data by a base station (BS); and
transmitting a feedback information to the MSS,
wherein the feedback information is based on the

10 determined gquality of the uplink channel.

2. The method of claim 1, wherein the feedback
information includes channel guality information (CQI) of
an uplink channel.

15
3. The method of claim 1, wherein the feedback

information includes weight wvalues.
4. The method of claim 1, wherein the feedback
20 information includes a combination of channel quality

information (CQI) and weight values.

5. The method of c¢laim 1, wherein the feedback
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information ig transmitted via a downlink fast feedback

channel.

6. The method of claim 1, wherein the feedback

information is transmitted via a data burst.

7. The method of claim 1, wherein the £feedback
information is transmitted wvia a Medium Access Channel

(MAC) message.

8. A method of receiving information in a wireless
communication system, the method comprising:
transmitting data to a base station (BS) via an
uplink channel; and
receiving a feedback information from the BS,
wherein the feedback information is based on quality of
the uplink channel, and wherein the quality of the uplink

channel ig determined based on the transmitted data.

9. ‘The method of claim 8, wherein the feedback
information includes channel quality information (CQI) of

an uplink channel.
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10. The method of claim 8, wherein the feedback

information includes weight wvalues.

11. The method of claim 8, wherein the feedback
5 information includes a combination of channel quality

information (CQI) and weight values.

12. The method of claim 8, wherein the feedback
information is transmitted wvia a downlink fast feedback

10 channel.

13. The method of claim 8, wherein the feedback

information is transmitted via a data burst.

15 14. The method of claim 8, wherein the feedback
information is transmitted wvia a Medium Access Channel

(MAC) message.

15. A method of transmitting and receiving

20 information in a wireless communication system, the method
comprising:

transmitting data to a base station (BS) by a

mobile subscriber station  (MSS) wvia an uplink channel;
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receiving the transmitted data from the MSS via
the uplink channel;

determining quality of the uplink channel based
on the received data by the BS;

5 transmitting a feedback information to the MSS
by the BS, wherein the feedback information is based on
the determined quality of the uplink channel; and

receiving the transmitted feedback information

from the BS.

10
16. The method of claim 15, wherein the feedback
information includes channel quality information (CQI) of
an uplink channel.
15 17. The method of claim 15, wherein the feedback

information includes weight wvalues.

18. The method of claim 15, wherein the feedback
information includes a combination of channel quality

20 information (CQI) and weight values.

19. The method of claim 15, wherein the feedback

information is transmitted wvia a downlink fast feedback
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channel.

20. The method of c¢laim 15, wherein the feedback

information is transmitted via a data burst.

21. The method of claim 15, wherein the feedback
information ig transmitted wvia a Medium Access Channel

(MAC) message.

22. A wireless communication system for transmitting
information, the system comprising a base station (BS)
which includes:

a receiver for receiving data from a mobile
communication station (MSS) via an uplink channel;

a controller for determining quality of the
uplink channel based on the received data by the BS; and

a transmitter for transmitting a feedback
information to the MSS, wherein the feedback information

is based on the determined quality of the uplink channel.

23. A wireless communication system for receiving
information, the system comprising a mobile communication

station (MSS) which includes:
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a transmitter for transmitting data to a base
station (BS) wvia an uplink channel; and

a receiver for receiving a feedback information
from the BS, wherein the feedback information is based on
quality of the uplink channel, and wherein the quality of
the uplink channel is determined based on the transmitted

data.

24. A method of transmitting information in a

wireless communication system, the method comprising:

allocating a physical resource for a downlink
fast feedback channel by a base station (BS), wherein the
physical resource for the downlink fast feedback channel
ig different from a physical resource for a data channel;

establishing a modulation pattern to the
downlink fast feedback channel by the BS, wherein the
modulation pattern corresponds to feedback information;
and

transmitting the modulation pattern to a mobile

gsubscriber station (MSS).

25. The method of claim 24, further comprising

receiving uplink data from the MSS, wherein the wuplink
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data is configured by using feedback information.

26. The method of claim 24, wherein the modulation

pattern consists of sub-carriers.

27. The method of claim 24, wherein a location of
the downlink fast feedback channel is notified to the MSS

by the BS.

28. The method of claim 24, wherein a size of the
downlink fast feedback channel is notified to the MSS by

the BS.

29. The method of claim 24, wherein the modulation

patterns have orthogonal relationships with each other.

30. The method of c¢laim 24, wherein the feedback

information includes channel guality information (CQI).

31. The method of claim 24, wherein the feedback

information includes weight values.

32. The method of claim 24, wherein the feedback
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information includes a combination of channel quality

information (CQI) and weight values.

33. A method of receiving information in a wireless
5 communication system, the method comprising:
receiving and detecting a modulation pattern
transmitted from a base station (BS) , wherein the
modulation pattern is established to a downlink fast
feedback channel and wherein the modulation pattern
10 corresponds to feedback information;
determining which feedback information is
transmitted from the BS via the modulation pattern; and
transmitting uplink data, wherein the wuplink
data igs configured by using the feedback information.
15
34. The ‘method of claim 33, wherein the feedback

information includes channel quality information (CQI).

35. The method of claim 33, wherein the feedback

20 information includes weight values.

36. The method of claim 33, wherein the feedback

information includes a combination of channel quality
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information (CQI) and weight values.

37. A method of transmitting and receiving
information in a wireless communication system, the method
comprising:

allocating a physical resource for a downlink
fast feedback channel by a base station (BS), wherein the
physical resource for the downlink fast feedback channel
is different from a physical resource for a data channel;

establishing a modulation pattern to the
downlink fast feedback channel by the BS, wherein the
modulation pattern corresponds to feedback information;

transmitting the modulation pattern to a mobile
subscriber station (MSS);

receiving and detecting a modulation pattern
transmitted from a base station (BS), wherein the
modulation pattern 1is established to a downlink fast
feedback channel and wherein the wmodulation pattern
corresponds to feedback information;

determining which feedback information is
transmitted from the BS via the modulation pattern; and

transmitting uplink data, wherein the wuplink

data ig configured by using the feedback information.
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38. The method of claim 37, wherein the modulation

pattern consists of sub-carriers.

5 39. The method of claim 37, wherein a location of
the downlink fast feedback channel is notified to the MSS

by the BS.

40. The method of claim 37, wherein a size of the
10 downlink fast feedback channel is notified to the MSS by

the BS.

41. The method of claim 37, wherein the modulation
patterns have orthogonal relationships with each other.
15
42. The method of c¢laim 37, wherein the feedback

information includes channel quality information (CQI).

43. The method of c¢laim 37, wherein the feedback

20 information includes weight wvalues.

44. The method of claim 37, wherein the feedback

information includes a combination of channel quality
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information (CQI) and weight values.

45. A wireless communication system for transmitting
information, the system comprising a base station (BS)
which includes:

a controller for allocating a physical resource
for a downlink fast feedback channel by a base station
(BS) and establishing a modulation pattern to the downlink
fast feedback channel by the BS, wherein the physical
resource for the downlink fast feedback channel is
different from a physical resource for a data channel, and
wherein the modulation pattern corresponds to feedback
information; and

a transmitter for transmitting the modulation

pattern to a mobile subscriber station (MSS).

46. A wireless communication system for receiving
information, the system comprising a mobile subscriber
station (MSS) which includes:

a receiver for receiving a modulation pattern
transmitted £from a base station (Bs), wherein the
modulation pattern is established to a downlink fast

feedback channel and wherein the modulation pattern
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corresponds to feedback information;

a controller for detecting the wodulation
pattern transmitted from the BS and determining which
feedback information is transmitted from the BS via the
modulation pattern; and

a transmitter for transmitting uplink data,
wherein the wuplink data is configured by using the

feedback information.
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FIG. 2
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FIG. 4
Syntax Size Notes

DL fast feedback channel IE()$
Extended DIUE 4bits
Length variable
OFDMA symbol offset 8bits
Subchannel offset 6bits
Boosting 3bits
No. OFDMA Symbols 7bits
No.subchannels 6bits

Repetition coding Indication |Zbits
0b00=No repetition coding

O0b01=Repetition coding of 2 used
Obl0=Repetition coding of 4 used
0bl1=Repetition coding of 6 used

CID 16Dbits
E
FIG. 5
DIUC Usage)
0~12 Different burst profile
13 Gap/PARP reduction
14 DL fast feedback channel
15 Extended DIUC

Ex.1006 / Page 441 of 823
TESLA, INC.



PCT/KR2005/002703

WO 2006/019263

5/10

(¥T=ANIQ)d] [euTeyd
Yoeqpas] ([ 0} NP Pa}eIIpul UOIFAI

[ouueyo Yorqpasj §sef T( JO XopU |  $1q9 X9pUI UOT)RIO[[Y

SUWIN[0J JO JoqUINU X SMOI JO ISqUINN (441 ‘yuete[aN>140=] 104
suwmjod sjussatdad

SHqQZ S ‘smod sjussadal s)qg gST|  syqy 9ZIS XLIYel
POAISSaI=T]~(]
£yrenb [suueyo=](

ydtom xo[dwod=00 | gyqy ad£y yoeqpes]

o[qeLreA [13ua]

Sy D01 pepusixy

§()aT woryedorre 70 HIIOD

S910N 9ZIS xejukg

9

Old

Ex.1006 / Page 442 of 823

TESLA, INC.



PCT/KR2005/002703

WO 2006/019263

6/10

0c

1

Ia[[0I}U0)

11—+ L1oway
Y
0~
108S9001J |=
Y reudig |
(44
L I 1| aetonuo
JoyjuIsuely, _ 14! I
m Jmﬁﬁammfa 1m Ve
| "
| |
_ " “
IOATE09Y | R_V Nr “ Jexo[dn || J9ATS08Y _
) | ) \ |
| N_V % “ ( ( “
12 “ Gl e1 !
SINV S L -
s SW

L "Dl

Ex.1006 / Page 443 of 823

TESLA, INC.



PCT/KR2005/002703

WO 2006/019263

7/10

191800 T
||||||||||||||||||||||||||||||||||||||||| mﬂ%ﬁu]\v o# 1ouueyoqng
||||||||||||||||||||||||||||||||||||||| F--—————————1 [# [oUUeyoqng
|||||||||||||||||||||||||||||||||||||||||||||||||||||||| 0# [ouuweyoqng
(e+u)fioquihs  (2+u)foquks (1+u)fioquhs  (u)#oquudg

V@40 VA0 VAQ40 V@40

JOPJIO }SaTJ—aUI],

8 OId

Ex.1006 / Page 444 of 823

TESLA, INC.



PCT/KR2005/002703

WO 2006/019263

8/10

108 1

(e+u)ftoquiks  (2+u)ffoquibs (T+u)#oquAs  (u)foquiAg
YHAA0 YN0 YIQA0 YIAI0

J9PIO 1SITI—-9WI],

6 Old

o# Touueyoqng
T# [ouUeyoqng

0# [ouueyoqNng

Ex.1006 / Page 445 of 823

TESLA, INC.



PCT/KR2005/002703

WO 2006/019263

9/10

IaLLred—qng 101d @
IoLIIed—qng eje( @

(g)dnoas (t)dnoi8 (g)dnousd (2)dnoid (1)dnos (0)dnoss
[[eWs [[ews [[eWS [Teus [[BWS [[BWS

_c@0.06:0000.0@6@00.6000600.@“ StoquIAg toAg

_|I|_

_0.0!0@CO!@QQ..Q....@CO._@...Q_

I9)s0]0 |

0T OId

sfoqui£g ppQ

Ex.1006 / Page 446 of 823

TESLA, INC.



PCT/KR2005/002703

WO 2006/019263

10,/10

(g)dnoad [rewg

(0)dnoid [rewg <

To111e0-qNg [38Y
1911180 ~qNS T}

IBLLIRO—qNS U}
JaLIIRI—QNG PIg
JotLIed—qng puy
I9LLIeo—qng 18]

ISISLLIBD —qNS Q¥

SOPNIOUI YOTYM
U [eUueyo—qung

Ex.1006 / Page 447 of 823

TESLA, INC.



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/176,298 07/05/2011 Paul Howard IPW2-USCN191712 4342
3624 7590 04/10/2013
EXAMINER
VOLPE AND KOENIG, P.C. | |
UNITED PLAZA ABELSON, RONALD B
30 SOUTH 17TH STREET RTI, Py —
PHILADELPHIA, PA 19103 | | |
2476
| NOTIFICATION DATE | DELIVERY MODE |
04/10/2013 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

eoffice@volpe-koenig.com

PTOL-90A (Rev. 04/07)

Ex.1006 / Page 448 of 823
TESLA, INC.



Application No. Applicant(s)
13/176,298 HOWARD, PAUL

Office Action Summary Examiner Art Unit
RONALD B. ABELSON 2476

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)K Responsive to communication(s) filed on 2/7/13, 1/19/13, 7/20/12, 4/16/12.
2a)[] This action is FINAL. 2p)[X] This action is non-final.

3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 45-86 is/are pending in the application.
ba) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ___is/are allowed.
7)XI Claim(s) 45,51,52,73 and 80 is/are rejected.
8)X Claim(s) 46-50,53-72.74-79 and 81-86 is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway

program at a participating intellectual property office for the corresponding application. For more information, please see
hito:/Asww Usplo.gov/patents/init_svenis/pph/index.jsp or send an inquiry to PPH{eedoack@uspio.gov.

Application Papers

10)[] The specification is objected to by the Examiner.

11)[X] The drawing(s) filed on 19 January 2013 is/are: a)X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |Z Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
Paper No(s)/Mail Date. ______
2) & Information Disclosure Statement(s) (PTO/SB/08) 4) |:| Other:
Paper No(s)/Mail Date 2/7/13.7/20/12 and 4/16/12.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 09-12) Office Action Summary Part of Paper No./Mail Date 20130121

Ex.1006 / Page 449 of 823
TESLA, INC.



Application/Control Number: 13/176,298 Page 2
Art Unit: 2476

Claim Rejections - 35 USC § 103
1. The following is a quotation of 35 U.S.C. 103(a) which forms the

basis for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed
or described as set forth in section 102 of this title, if the differences between the
subject matter sought to be patented and the prior art are such that the subject
matter as a whole would have been obvious at the time the invention was made to
a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was
made.

2. Claims 45, 52, 59, 66, 73, and 80 are rejected under 35 U.S.C.
103(a) as being unpatentable over Malladi US 20080090528. For

support see US 60819268 (fig. 4A top drawing).

Regarding claims 45, 52, 59, 66, 73, and 80, Malladi teaches a

user equipment (UE) comprising:

a processor configured to receive resource allocation
information associated with an uplink physical control channel /
PUCCH, wherein the uplink physical control channel and a physical

uplink shared channel / PUSCH have different resources;
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the processor is further configured to send data over the physical

uplink shared channel in assignhed frequency intervals; and

the processor is further configured, in a frequency interval that it
is not sending data over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the received
resource allocation information (fig. 3, UE assigned control segment of
M contiguous subcarriers, M may be fixed or configurable, control
segment referred to as physical uplink control channel ‘PUCCH’, UE
may also be assigned Q contiguous subcarriers, Q may be fixed or
configurable, data segment referred to as physical uplink shared

channel ‘PUSCH’, [0040, 0041]).
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Although Malladi teaches assigning the PUCCH and PUSCH in
different frequency intervals, it would have been obvious to one of
ordinary skill in the art to assign the two channels in different time
intervals. Note, Speight US 20030069020 teaches assigning PUSCH

timeslots.

3. Claim 51 rejected under 35 U.S.C. 103(a) as being unpatentable
over Malladi as applied to claim 45 above, and further in view of Kim

US 20020150058.

Malladi is silent on in the time interval that the uplink physical
control channel is sent, a plurality of UEs transmit on uplink physical

control channels in that time interval.

Kim teaches a channelization code serves to identify uplink
channel of each UE, when plurality of UEs simultaneously transmit
data in one time slot in NB-TDD CDMA mobile communication system

([0087]).
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Therefore it would have been obvious to one of ordinary skill in
the art, to modify the system of Malladi by in the time interval that
the uplink physical control channel is sent, a plurality of UEs transmit
on uplink physical control channels in that time interval, as suggested
by Kim. This modification would benefit the system by allowing a

plurality of UEs to transmit simultaneously.

Allowable Subject Matter
4. Claims 46-50, 53-68, 60-65, 67-72, 74-79, and 81-86 are objected
to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Conclusion

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to RONALD B.
ABELSON whose telephone number is (571)272-3165. The examiner

can normally be reached on M-F.
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If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PATIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have questions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199
(IN USA OR CANADA) or 571-272-1000.

RONALD B ABELSON

Primary Examiner
Art Unit 2476

* k%

* k%
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/RONALD B ABELSON/

Primary Examiner, Art Unit 2476
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RAJ

EFS Web 2.1.17

Ex.1006 / Page 464 of 823
TESLA, INC.



Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 4342

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORNE(Y).DOCKET
13/176,298 07/05/2011 370 2476 IPW2-USCN191712
RULE
APPLICANTS

Paul Howard, Bristol, UNITED KINGDOM;

** CONTINUING DATA *r+rsssskikihsrrihrikiok
This application is a CON of 11/646,692 12/27/2006 PAT 8,009,639

*k FOREIGN APPLICATIONS kkkkkkkkhkkhhkkkkkhkkhkkhkkkk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

07/14/2011
Foreign Priorty claimed M ves Uno STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met BYes D No D M%ﬁgﬁée COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and {ARBOEhll_é(L)I?WB UNITED 5 o4 3
Acknowledged Examiner's Signature Tnitials K|NG DOM
ADDRESS

VOLPE AND KOENIG, P.C.
UNITED PLAZA

30 SOUTH 17TH STREET

PHILADELPHIA, PA 19103
UNITED STATES

TITLE
Feedback Control in an FDD TDD-CDMA System

U All Fees
U 1.16 Fees (Filing)

FILING FEE FEES: Authority has been given in Paper

RECEIVED |No. to charge/credit DEPOSIT ACCOUNT |l 117 Fees (Processing Ext. of time)
3164 |No. for following: 101,18 Fees (Issue) |
IEI Other |
[Q Gredit |

BIB (Rev. 05/07).

Ex.1006 / Page 465 of 823
TESLA, INC.



Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 13176298 HOWARD, PAUL
Examiner Art Unit
RONALD B ABELSON 2476

CPC- SEARCHED

Symbol Date Examiner

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner

SEARCH NOTES

Search Notes Date Examiner
East database 2/1/13 RA

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
U.S. Patent and Trademark Office Part of Paper No. : 20130121

Ex.1006 / Page 466 of 823
TESLA, INC.



Dog code: IDS Approved for use through 07/31IZOT;OS?ABQO:SS(EBS§1)
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Tradomark Offic. U.S. DEPARTMENT OF GOMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 13176298
Filing Date 2011-07-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Howard, Paul
Art Unit | 2473

Examiner Name ‘ Not Yet Assigned

Attorney Docket Number | 9010-99460-US

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
AV Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document )
Figures Appear
1 5056109 1991-10-08 Gilhousen et al.
2 5265119 1993-11-23 Gilhousen et al.
3 5485486 1996-01-16 Gilhousen et al.
4 6061784 2000-05-09 Tarsky et al.
5 6567459 2003-05-20 Hakkinen et al.
6 6978151 2005-12-20 Choi et al.
7 7120134 2006-10-10 Tiedemann, Jr. et al.
8 7215657 2007-05-08 Toshimitsu et al.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RAJ

Ex.1006 / Page 467 of 823
TESLA, INC.



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 13176298
Filing Date 2011-07-05
First Named Inventor ’ Howard, Paul

Art Unit | 2473
Examiner Name ‘ Not Yet Assigned

Attorney Docket Number

| 9010-99460-US

9 8009639 2011-08-30 Howard
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
. L . - . Pages,Coclumns Lines where
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
- Cite No . Relevant Passages or Relevant
Initial Number Cede’| Date of cited Document )
Figures Appear
1 20020075891 2002-06-20 Souissi
2 20020168993 2002-11-14 Choi et al.
3 20040152473 2004-08-05 Kuwano et al.
4 20040203419 2004-10-14 Crocker et al.
5 20060093026 2006-05-04 Montojo et al.
6 20060211417 2006-09-21 Pedlar
7 20070173256 2007-07-26 Laroia et al.
If you wish to add additional U.S. Published Application citation infermation please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.A.

Ex.1006 / Page 468 of 823
TESLA, INC.

i
/
!



Application Number 13176298
Filing Date 2011-07-05
INFORMATION DISCLOSURE First Named Inventor ’ Howard, Paul
STATEMENT BY APPLICANT  —— BZ
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Not Yet Assigned
Attorney Dacket Number | 9010-99460-US
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apblicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code?| Date PP Passages or Relevant
Document .
Figures Appear
1 |DE10201270 DE 2002-08-08 | Sameung Electronics Co, ]
2 |EO1467582 EP 2004-10-13 | [elefonaktiebolaget LM n
ricsson
3 EP1615384 EP 2006-01-11 Qualcomm Incorporated ]
4 EP1681780 EP 2006-07-19 | Fujitsu Limited ]
If you wish to add additional Fareign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
a (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 "3 UMTS Interfaces,” UMTS Protocols and Protocol Testing, pp. 9-14, located at <http://iwww tek com/Measurement/ D
App.sub.--Notes/2F .sub.--14251/eng/int- erfaces.pdf>.
2 "3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Feasibility Study for D
Evolved UTRA and UTRAN (Release 7)," (Mar. 2006). 3GPP:Valbonne, France, TS 25.912 v0.0.4:1-13.
"3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; 3GPP System
3 Architecture Evolution: Report on Technical Options and Conclusions (Release 7)," (Jul. 2005). 3GPP:Valbonne, |:|
France, TS 23.882 v0.3.0:1-13.
4 "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; General UMTS D
Architecture (3G TS23.101 version 3.0.1)," (Apr. 1999). 3GPP:Valbonne, France, TS 23.101 v3.0.1:1-13.
EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.A/

Ex.1006 / Page 469 of 823
TESLA, INC.

7
7
!



Application Number 13176298
Filing Date 2011-07-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Howard, Paul
Art Unit | 2473

Examiner Name ‘ Not Yet Assigned

Attorney Dacket Number |9010-99460—US

"3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Multimedia
5 Broadcast/Multicast Service (MBMS); Architecture and Functional Description (Release 6); 3GPP: Valbonne, France; ]
3GPP TS 23.246 v.6.4.0 (2004-09),

6 "UMTS Protocols and Protocol Testing," Tektronix, The International Engineering Consortium, pp. 1-45, located at ]
<http:/iwww rfpeople.com/docs/umts. pdf>.

7 Ghadialy, Z. "Tutorial: Medium Access Control (MAC) in 3G/UMTS Protocol Stack," located at <http://www.3g4g.co.uk/ ]
Tutorial/ZG/zg.sub_--mac_html> visited on Jun. 20, 2007 (9 pages).

8 International Engineering Consortium. "Universal Mobile Telecommunications System (UMTS) Protocols and Protocol D
Testing," located at <http:/iwww iec.orgfonline/tutorials/umts/topic02 htm|> visited on Jun. 20, 2007 . (7 pages).

9 International Preliminary Report on Patentability issued on Jun. 30, 2009 from PCT Application No. PCT/ ]
EP20071064483.

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature /Ronald Abslson/ Date Considered | 5/01/2013

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.A.

Ex.1006 / Page 470 of 823
TESLA, INC.

i
/
!



Application Number 13176298
Filing Date 2011-07-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Howard, Paul
Art Unit | 2473

Examiner Name ‘ Not Yet Assigned

Attorney Docket Number | 9010-99460-US

CERTIFICATION STATEMENT
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Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4, A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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application
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNIN

VOLPE AND KOENIG, P.C.
UNITED PLAZA

30 SOUTH 17TH STREET

PHILADELPHIA, PA 19103

Courtesy Reminder for
Application Serial No: 13/176,298

Attorney Docket No: IPW2-USCN191712
Customer Number: 3624
Date of Electronic Notification: 04/10/2013

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
eoffice@volpe-koenig.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Paul Howard

Application No.: 13/176,298

Confirmation No.: 4342

Filed: July 5, 2011

For: Feedback Control in an FDD TDD-CDMA
System

Group: 2476

Examiner: Ronald B. Abelson

Our File: IPW2-USCN191712
Date: June 13, 2013

REPLY PURSUANT TO 37 C.F.R. §1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This Reply is being timely filed in response to the Non-final Office Action

dated April 10, 2013.

Please amend the application without prejudice or disclaimer as follows:

2309704-2

Ex.1006 / Page 521 of 823
TESLA, INC.



Applicant: Paul Howard
Application No.: 13/176,298
Amendments to the Claims:
This listing of claims will replace all prior versions, and listings, of claims in
the application:

1. - 44. (CANCELED)

45. (Currently Amended) A user equipment (UE) comprising:

a processor configured to receive resource allocation information associated
with an uplink physical control channel, wherein the uplink physical control
channel and a physical uplink shared channel have different resources;

the processor is further configured to send data over the physical uplink
shared channel in assigned time intervals; and

the processor i1s further configured, in a time interval that it is not sending
data information over the physical uplink shared channel, to send a signal over the
uplink physical control channel based on the received resource allocation
information; and

the processor 1s further configured to receive feedback information from a

downlink control channel.

46. (Canceled)
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47. (Currently Amended) The UE of claim [[46]] 45 wherein the

processor 1s further configured to receive data on a physical downlink shared

channel.

48. (Previously presented) The UE of claim 47 wherein the downlink

control channel and the physical downlink shared channel are time multiplexed.

49. (Currently Amended) The UE of claim [[46]] 45 wherein the

feedback information includes power control information.

50. (Previously presented) The UE of claim 49 wherein the downlink
control channel includes power control information for a plurality of UEs using

different bits.

51. (Currently Amended) The UE of claim 45 wherein in the time
interval that the signal on the uplink physical control channel is sent_by the UE, a
plurality of UEs each transmit on respective uplink physical control channels in

that the time interval.
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52. (Currently Amended) A network device comprising:

a processor configured to send resource allocation information associated
with an uplink physical control channel, wherein the uplink physical control
channel and a physical uplink shared channel have different resources;

the processor 1s further configured to receive data over the physical uplink
shared channel in assigned time intervals; anéd

the processor is further configured, in a time interval that it is not receiving
data information over the physical uplink shared channel, to receive a signal over
the uplink physical control channel based on the sent resource allocation
information; and

the processor is further configured to send feedback information on a

downlink control channel.

53. (Canceled)

54. (Currently Amended) The network device of claam [[563]] 52

wherein the processor is further configured to send data on a physical downlink

shared channel.
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55. (Previously presented) The network device of claim 54 wherein the
downlink control channel and the physical downlink shared channel are time

multiplexed.

56. (Currently Amended) The network device of claim [[53]] 52

wherein the feedback information includes power control information.

57. (Previously presented) The network device of claim 56 wherein the
downlink control channel includes power control information for a plurality of UEs

using different bits.

58. (Currently Amended) The network device of claim [[53]] 52

wherein in the time interval that the signal on the uplink physical control channel

is received by the network device, a—pluralityof Ulstransmit-on—uphnk physical

control-channels—in-that-timeinterval signals are received on other uplink physical

control channels in the time interval from a plurality of UEs.
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59. (Currently Amended) A wireless network comprising:
a network device comprising:
circuitry configured to send resource allocation information
associated with an uplink physical control channel, wherein the uplink
physical control channel and a physical uplink shared channel have
different resources;
and
a user equipment (UE) comprising:
circuitry configured to send data over the physical uplink shared
channel in assigned time intervals; and
the circuitry is further configured, in a time interval that it is not
sending data information over the physical uplink shared channel, to
send a signal over the uplink physical control channel based on the sent
resource allocation information; and
the UE receives feedback information on a downlink control

channel.

60. (Canceled)
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61. (Currently Amended) The wireless network of claim [[60]] 59
wherein the network device is configured to send data on a physical downlink

shared channel.

62. (Previously presented) The wireless network of claim 61 wherein
the downlink control channel and the physical downlink shared channel are time

multiplexed.

63. (Currently Amended) The wireless network of claim [[60]] 5

wherein the feedback information includes power control information.

64. (Previously presented) The wireless network of claim 63 wherein
the network device 1s configured to send, on the downlink control channel, power

control information for a plurality of UEs using different bits.

65. (Currently Amended) The wireless network of claim [[60]] 59
wherein in the time interval that the signal is sent on the uplink physical control
channel by the UE, a plurality of UEs each transmit on respective uplink physical

control channels in that the time 1nterval.
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66. (Currently Amended) A method performed by a user equipment (UE),
the method comprising:
receiving, by the UE, resource allocation information associated with an
uplink physical control channel, wherein the uplink physical control channel and a
physical uplink shared channel have different resources;
sending, by the UE, data over the physical uplink shared channel in assigned
time intervals; and
sending, by the UE in a time interval that it is not sending data information
over the physical uplink shared channel, a signal over the uplink physical control
channel based on the received resource allocation information; and

receiving, by the UE, feedback information from a downlink control channel.

67. (Canceled)

68. (Currently Amended) The method of claim [[67]] 66 further

comprising:

receiving, by the UE, data on a physical downlink shared channel.
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69. (Previously presented) The method of claim 68 wherein the
downlink control channel and the physical downlink shared channel are time

multiplexed.

70. (Currently Amended) The method of claim [[67]] 66 wherein the

feedback information includes power control information.

71. (Previously presented) The method of claim 70 wherein the
downlink control channel includes power control information for a plurality of UEs

using different bits.

72. (Currently Amended) The method of claim 66 wherein in the time
interval that the signal on the uplink physical control channel is sent by the UE, a
plurality of UEs each transmit on respective uplink physical control channels in

that the time interval.

73. (Currently Amended) A method performed by a network device,
the method comprising:

sending, by the network device, resource allocation information associated
with an uplink physical control channel, wherein the uplink physical control
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channel and a physical uplink shared channel have different resources;
receiving, by the network device, data over the physical uplink shared
channel in assigned time intervals; and
receiving, by the network device in a time interval that it is not receiving
data information over the physical uplink shared channel, a signal over the uplink
physical control channel based on the sent resource allocation information; and

sending, by the network device, feedback information on a downlink control

channel.

74. (Canceled)

75. (Currently Amended) The method of claim [[74]] 73 further

comprising:

sending, by the network device, data on a physical downlink shared channel.

76. (Previously presented) The method of claim 75 wherein the
downlink control channel and the physical downlink shared channel are time

multiplexed.
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77. (Currently Amended) The method of claim [[74]] 738 wherein the

feedback information includes power control information.

78. (Previously presented) The method of claim 77 wherein the
downlink control channel includes power control information for a plurality of UEs

using different bits.

79. (Currently Amended) The method of claim [[74]] 73 wherein in the

time interval that the signal on the uplink physical control channel is received by

the network device, a-plarahity-of Estransmit-on-uphnkphysical-controlchannels

m-thattimeinterval signals are received on other uplink physical control channels

in the time interval from a plurality of UEs.

80. (Currently Amended) A method performed by a wireless network, the
method comprising:

sending, by a network device, resource allocation information associated with
an uplink physical control channel, wherein the uplink physical control channel and
a physical uplink shared channel have different resources;

sending, by a user equipment (UE), data over the physical uplink shared
channel in assigned time intervals; and
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sending, by the UE in a time interval that it is not sending data information
over the physical uplink shared channel, a signal over the uplink physical control

channel based on the sent resource allocation information; and

receiving, by the UE, feedback information on a downlink control channel.

81. (Canceled)

82. (Currently Amended) The method of claim [[81]] 80 further
comprising:

sending, by the network device, data on a physical downlink shared channel.

83. (Previously presented) The method of claim 82 wherein the

downlink control channel and the physical downlink shared channel are time

multiplexed.

84. (Currently Amended) The method of claim [[81]] 80 wherein the

feedback information includes power control information.
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85. (Previously presented) The method of claim 84 further comprising:
sending, by the network device on the downlink control channel, power

control information for a plurality of UEs using different bits.

86. (Currently Amended) The method of claim [[81]] 80 wherein in the
time interval that the signal is sent on the uplink physical control channel by the
UE, a plurality of UEs each transmit on respective uplink physical control channels

1n that the time interval.

87. (NEW) A user equipment (UE) comprising:

a processor configured to receive resource allocation information associated
with an uplink physical control channel, wherein the uplink physical control
channel and a physical uplink shared channel have different resources;

the processor is further configured to send data over the physical uplink
shared channel in assigned time intervals;

the processor is further configured, in a time interval that it is not sending
data information over the physical uplink shared channel, to send a signal over the
uplink physical control channel based on the received resource allocation

information; and
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wherein in the time interval that the signal on the uplink physical control
channel 1s sent by the UE, a plurality of UEs each send respective signals on

respective uplink physical control channels in the time interval.

88. (NEW) A method performed by a user equipment (UE), the method
comprising:

receiving, by the UE, resource allocation information associated with an
uplink physical control channel, wherein the uplink physical control channel and a
physical uplink shared channel have different resources;

sending, by the UE, data over the physical uplink shared channel in assigned
time intervals;

sending, by the UE in a time interval that it is not sending data information
over the physical uplink shared channel, a signal over the uplink physical control
channel based on the received resource allocation information; and

wherein in the time interval that the signal on the uplink physical control
channel 1s sent by the UE, a plurality of UEs each send respective signals on

respective uplink physical control channels in the time interval.
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89. (NEW) The UE of claim 45 further comprising the uplink physical
control channel, the physical uplink shared channel, or the downlink control
channel is any one of a time division multiple access (TDMA), code division multiple
access (CDMA), time division duplex (TDD), frequency division duplex (FDD), time
division-code division multiple access (TD-CDMA), or wuniversal mobile

telecommunication system (UMTS) physical channel.

90. NEW) The network device of claim 52 further comprising the uplink
physical control channel, the physical uplink shared channel, or the downlink
control channel is any one of a time division multiple access (TDMA), code division
multiple access (CDMA), time division duplex (TDD), frequency division duplex
(FDD), time division-code division multiple access (TD-CDMA), or universal mobile

telecommunication system (UMTS) physical channel.

91. (NEW) The wireless network of claim 59 further comprising the uplink
physical control channel, the physical uplink shared channel, or the downlink
control channel is any one of a time division multiple access (TDMA), code division
multiple access (CDMA), time division duplex (TDD), frequency division duplex
(FDD), time division-code division multiple access (TD-CDMA), or universal mobile
telecommunication system (UMTS) physical channel.
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92. (NEW) The method of claim 66 further comprising the uplink physical
control channel, the physical uplink shared channel, or the downlink control
channel is any one of a time division multiple access (TDMA), code division multiple
access (CDMA), time division duplex (TDD), frequency division duplex (FDD), time
division-code division multiple access (TD-CDMA), or wuniversal mobile

telecommunication system (UMTS) physical channel.

93. (NEW) The method of claim 73 further comprising the uplink physical
control channel, the physical uplink shared channel, or the downlink control
channel is any one of a time division multiple access (TDMA), code division multiple
access (CDMA), time division duplex (TDD), frequency division duplex (FDD), time
division-code division multiple access (TD-CDMA), or wuniversal mobile

telecommunication system (UMTS) physical channel.

94. (NEW) The method of claim 80 further comprising the uplink physical
control channel, the physical uplink shared channel, or the downlink control
channel is any one of a time division multiple access (TDMA), code division multiple
access (CDMA), time division duplex (TDD), frequency division duplex (FDD), time
division-code division multiple access (TD-CDMA), or wuniversal mobile
telecommunication system (UMTS) physical channel.

2309704-2

Ex.1006 / Page 536 of 823
TESLA, INC.



Applicant: Paul Howard
Application No.: 13/176,298

95. NEW) The UE of claim 87 further comprising the uplink physical
control channel, the respective uplink physical control channels, or the physical
uplink shared channel is any one of a time division multiple access (TDMA), code
division multiple access (CDMA), time division duplex (TDD), frequency division
duplex (FDD), time division-code division multiple access (TD-CDMA), or universal

mobile telecommunication system (UMTS) physical channel.

96. (NEW) The method of claim 88 further comprising the uplink physical
control channel, the respective uplink physical control channels, or the physical
uplink shared channel is any one of a time division multiple access (TDMA), code
division multiple access (CDMA), time division duplex (TDD), frequency division
duplex (FDD), time division-code division multiple access (TD-CDMA), or universal

mobile telecommunication system (UMTS) physical channel.
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Amendments to the Specification:

Please substitute the Abstract with the following new Abstract:
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ABSTRACT

Receiving resource allocation information associated with an uplink physical
control channel is disclosed. The uplink physical control channel and a physical
uplink shared channel may have different resources. Data may be sent over the
physical uplink shared channel in assigned time intervals. A signal may be sent
over the uplink physical control channel based on the received resource allocation
information in a time interval that the UE is not sending data over the physical

uplink shared channel.
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REMARKS
After the foregoing Amendment, claims 45, 47-52, 54-59, 61-66, 68-73, 75-80,
and 82-96 are currently pending in this application. Claims 46, 53, 60, 67, 74, and
81 have been canceled without prejudice. Claims 45, 47, 49, 51, 52, 54, 56, 58, 59,
61, 63, 65, 66, 68, 70, 72, 73, 75, 77, 79, 80, 82, 84, and 86 have been amended. New
claims 87-96 are added. New independent claims 87 and 88 are similar to an
independent form of claim 72. In the specification a substitute abstract is

submaitted herewith.

Allowable Subject Matter

The Examiner is thanked for indicating that claims 46-50, 53-68, 60-65, 67-
72, 74-79, and 81-86 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Claim Objections

The Examiner objected to claims 46-50, 53-68, 60-65, 67-72, 74-79, and 81-86
as being dependent upon a rejected base claim, but would be allowable if rewritten

in independent form including all of the limitations of the base claim and any
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intervening claims. Applicant assumes that the examiner intended to object to
claims 53-58 not 53-68.

Claims 46, 53, 60, 67, 74, and 81 have been incorporated into their respective
independent claims thus making 47-50, 54-58, 61-65, 68-72, 75-79, and 82-86
allowable. The withdrawal of the objection to the claims 46-50, 53-68, 60-65, 68-72,
75-79, and 81-86 1s respectfully requested.

Moreover, new independent claims 87 and 88 are similar to an independent
form of claim 72, a claim that the Examiner said would be allowable if rewritten in
independent form including all of the limitations of the base claim and any

intervening claims.

Claim Rejections - 35 U.S.C. § 103(a)

Claims 45, 52, 59, 66, 73, and 80 are rejected under 35 U.S.C. 103(a) as being
unpatentable over US Pat. Publication 2008/0090528 to Malladi (hereinafter
“Malladi”). Claims 45, 52, 59, 66, 73, and 80 have been amended to include
language from dependent claims that the Examiner objected to as being allowable if
rewritten in independent form making the rejection moot.

Based on the arguments presented above, withdrawal of the 35 U.S.C. §

103(a) rejection of claims 45, 52, 59, 66, 73, and 80 is respectfully requested.
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Claim 51 is rejected under 35 U.S.C. 103(a) as being unpatentable over

Malladi further in view of U.S. Pat. Publication 2002/0150058 to Kim et al.

(hereinafter “Kim”). Claim 51 1s dependent upon amended claim 45. Amended

claim 45 incorporates language from canceled claim 46 which the Examiner objected

to as being allowable if rewritten in independent form. Thus the rejection of claim
51 is moot in view of the amendments made to claim 45.

Based on the arguments presented above, withdrawal of the 35 U.S.C. §

103(a) rejection of claim 51 is respectfully requested.
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Conclusion

If the Examiner believes that any additional minor formal matters need to be
addressed in order to place this application in condition for allowance, or that a
telephone interview will help to materially advance the prosecution of this
application, the Examiner is invited to contact the undersigned by telephone at the
Examiner's convenience.

In view of the foregoing amendment and remarks, Applicant respectfully
submits that the present application is in condition for allowance and a notice to
that effect 1s respectfully requested.

It should also be noted that although arguments have been presented with
respect to certain claims herein, the recited subject matter as well as various other
subject matter and/or combinations of subject matter may be patentable for other
reasons. Further, the failure to address any statement by the Examiner herein
should not be interpreted as acquiescence or agreement with such statement.
Applicant expressly reserves the right to set forth additional and/or alternative
reasons for patentability and/or allowance with the present Application or in any
other future proceeding, and to rebut any statement presented by the Examiner in

this or other papers during prosecution of the present Application.

2309704-2
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Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103-4009
Telephone: (215) 568-6400
Facsimile: (215) 568-6499

HV/eam

2309704-2

Applicant: Paul Howard
Application No.: 13/176,298

Respectfully submitted,

Paul Howard

By__ /Harry Vartanian/
Harry Vartanian
Registration No. 56,787
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Electronic Patent Application Fee Transmittal

Application Number:

13176298

Filing Date:

05-Jul-2011

Title of Invention:

Feedback Control in an FDD TDD-CDMA System

First Named Inventor/Applicant Name:

Paul Howard

Filer:

Harry Vartanian/Elizabeth McGinty

Attorney Docket Number:

IPW2-USCN191712

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Pages:
Claims:
Claims in Excess of 20 1202 8 80 640
Independent claims in excess of 3 1201 2 420 840

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sut-;l'g(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1480
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Electronic Acknowledgement Receipt

EFS ID: 16034429
Application Number: 13176298
International Application Number:
Confirmation Number: 4342

Title of Invention:

Feedback Control in an FDD TDD-CDMA System

First Named Inventor/Applicant Name:

Paul Howard

Customer Number:

3624

Filer:

Harry Vartanian/Elizabeth McGinty

Filer Authorized By:

Harry Vartanian

Attorney Docket Number: IPW2-USCN191712
Receipt Date: 13-JUN-2013
Filing Date: 05-JUL-2011
Time Stamp: 17:20:58

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1480

RAM confirmation Number 4701
Deposit Account 220493

Authorized User

VARTANIAN, HARRY

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
122671
1 IPW2-USCN191712_Reply.PDF yes 24
189110b79c0fd9612410d25d4973a985402)]
755e6
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 17
Specification 18 18
Abstract 19 19
Applicant Arguments/Remarks Made in an Amendment 20 24
Warnings:
Information:
32192
2 Fee Worksheet (SB06) fee-info.pdf no 2
33b870c4c851a81c47dfhofef13ffabdccheb)
Warnings:
Information:
Total Files Size (in bytes):i 154863

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number Filing Date
Substitute for Form PTO-875 13/176,298 07/05/2011

I:l To be Mailed

APPLICATION AS FILED — PART |

ENTITY:

X Larce [] smALL [] micrO

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), o (c))
|:] SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
|
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A A
TOTAL CLAIMS . N
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS : N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A;%,_lgﬁﬂ'g';‘ SIZE FEE for small entity) for each additional 50 sheets or
( 16(5)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
}_ 06/13/2013 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
s ;I'?g(%\) (37 CFR - 46 Minus | = 38 _8 x $80 = 640
5 5
z | ey -8 minus | 6 _2 % 5420 840
<§( l:l Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE 1480
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total (37 cFR . *x
& me(\))( Minus - X $ =
Independent " : xx
% $37C€R1.16@ Minus = X' $ =
Z D Aoolicati .
] pplication Size Fee (37 CFR 1.16(s))
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE
* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE

/NICOLLE L. SCRIVNER/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc code: IDS PTO/SB/08a (01-10)

s . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respend to a collection of information unless it contains a valid OMB control number.

Application Number 13176298
Filing Date 2011-07-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Paul Howard
Art Unit | 2476

Examiner Name | Ronald B. Abelson

Attorney Docket Number | IPW2-USCN191712

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code’ of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
N Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20020077151 AA 2002-06-20 Matthews et al.
2 20020119798 AA 2002-08-29 Hamabe
3 20020150058 AA 2002-10-17 Kim et al.
4 20030022683 AA 2003-01-30 Beckmann et al.
5 20030069020 AA 2003-04-10 Speight

EFS Web 2.1.17
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Application Number 13176298

Filing Date 2011-07-05

INFORMATION DISCLOSURE

First Named Inventor | Paul Howard

STATEMENT BY APPLICANT |2476

( Not for submission under 37 CFR 1.99)
Examiner Name | Ronald B. Abelson

Attorney Docket Number |IPW2-USCN191712

6 20070265017 AA 2007-11-15 Ishii et al.

7 20080090528 AA 2008-04-17 Malladi

8 20080144600 AA 2008-06-19 Anderson

9 20020196766 AA 2002-12-26 Hwang et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines

Examiner| Cite | Foreign Document | Country Kind | Publication Avplicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code4| Date PP Passages or Relevant
Document .
Figures Appear

1 []

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . : '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
Initials No . - .
publisher, city and/or country where published.
1 []

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

EFS Web 2.1.17
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Application Number

13176298

Filing Date

2011-07-05

INFORMATION DISCLOSURE

First Named Inventor | Paul Howard

STATEMENT BY APPLICANT

. Art Unit
( Not for submission under 37 CFR 1.99)

|2476

Examiner Name

| Ronald B. Abelson

Attorney Docket Number

| IPW2-USCN191712

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if]

English language translation is attached.

EFS Web 2.1.17
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Application Number 13176298

Filing Date 2011-07-05

INFORMATION DISCLOSURE

First Named Inventor | Paul Howard

STATEMENT BY APPLICANT |2476

( Not for submission under 37 CFR 1.99)
Examiner Name | Ronald B. Abelson

Attorney Docket Number |IPW2-USCN191712

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) moare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}(2).

[] See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature IHarry Vartanian/ Date (YYYY-MM-DD) 2013-07-19

Name/Print Harry Vartanian Registration Number 56,787

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Infermation Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17

Ex.1006 / Page 554 of 823
TESLA, INC.




PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Paul Howard

Application No.: 13/176,298

Confirmation No.: 4342

Filed: July 5, 2011

For: FEEDBACK CONTROL IN AN FDD
TDD-CDMA SYSTEM

Group: 2476

Our File: IPW2-USCN191712
Date: July 19, 2013

Examiner: Ronald B. Abelson

INFORMATION DISCLOSURE STATEMENT
Mail Stop Amendment (via EFS)
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Madam:

Further to Applicant's Duty of Disclosure pursuant to 37 C.F.R. §1.56, Applicant
wishes to bring to the Examiner’s attention the material cited on the enclosed Form
SB-08. Pursuant to 37 C.F.R. §1.98(a)(2)(11), copies of the newly cited U.S. publications
and/or patent documents have not been included.

This Application is a continuation of U.S Patent Application No. 11/646,692,

filed on December 27, 2006, which issued on August 30, 2011 as U.S. Patent No.

8,009,639.

996928-1
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Applicant: Paul Howard

Application No.: 13/176,298

This Information Disclosure Statement is being filed with the fee required by 37
C.F.R. § 1.17(p).

It 1s respectfully requested that the Examiner consider these documents and

return an initialed copy of the Form SB-08 indicating consideration of the cited

materials.

Respectfully submitted,

Paul Howard

By_/Harry Vartanian/
Harry Vartanian
Registration No. 56,787
(215) 568-6400

Volpe and Koenig, P.C.
United Plaza, Suite 1600
30 South 17th Street
Philadelphia, PA 19103

HV/PCK
Enclosure

996928-1 9.
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Electronic Patent Application Fee Transmittal

Application Number:

13176298

Filing Date:

05-Jul-2011

Title of Invention:

Feedback Control in an FDD TDD-CDMA System

First Named Inventor/Applicant Name:

Paul Howard

Filer:

John Porrazza/Carey Kulp

Attorney Docket Number:

IPW2-USCN191712

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-;'s(tsa)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sut-;l'g(tsa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFS ID: 16368937
Application Number: 13176298
International Application Number:
Confirmation Number: 4342
Title of Invention: Feedback Control in an FDD TDD-CDMA System
First Named Inventor/Applicant Name: Paul Howard
Customer Number: 3624
Filer: John Porrazza/Carey Kulp
Filer Authorized By: John Porrazza
Attorney Docket Number: IPW2-USCN191712
Receipt Date: 19-JUL-2013
Filing Date: 05-JUL-2011
Time Stamp: 17:48:35

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $180
RAM confirmation Number 4682
Deposit Account
Authorized User

File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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634181
Information Disclosure Statement (IDS)
1 b08.pdf 5
Form (SB08) sb08.pd ne
16f8764b09f70d51249dac768ddf7e67aecd]
812
Warnings:
Information:
46652
2 Transmittal Letter IDS.pdf no 2
ab0c991faa8142b04b85fd3c25bec72bfc86)
b10a
Warnings:
Information:
30416
3 Fee Worksheet (SB06) fee-info.pdf no 2
d6d9462706f362760e8a22d23a4a8099237|
3aaf9
Warnings:
Information:
Total Files Size (in bytes):i 711249

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/176,298 07/05/2011 Paul Howard IPW2-USCN191712 4342
3624 7590 07/24/2013
EXAMINER
VOLPE AND KOENIG, P.C. | |
UNITED PLAZA ABELSON, RONALD B
30 SOUTH 17TH STREET RTI, Py —
PHILADELPHIA, PA 19103 | | |
2476
| NOTIFICATION DATE | DELIVERY MODE |
07/24/2013 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

eoffice@volpe-koenig.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
13/176,298 HOWARD, PAUL

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
RONALD B. ABELSON 2476 SN‘Z*“S

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 138).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 13 June 2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 45,47-52.54-59.61-66,68-73.75-80 and 82-96 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) ___is/are allowed.

7)X Claim(s) 45.47-52.54-59.61-66,68-73.75-80 and 82-96 is/are rejected.

8)[1 Claim(s) _____is/are objected to.

9 Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

hitn/raww.usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHfeedback@uspio.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 1/19/13 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome* ¢)[] None of the:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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Claim Rejections - 35 USC § 103
1. The following is a quotation of 35 U.S.C. 103(a) which
forms the basis for all obviousness rejections set forth in this

Office action:

(a) A patent may not be obtained though the invention is not identically
disclosed or described as set forth in section 102 of this title, if the
differences between the subject matter sought to be patented and the prior
art are such that the subject matter as a whole would have been obvious at
the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be
negatived by the manner in which the invention was made.

2. Claims 45, 47, 49, 50, 52, 54, 56, 57, 59, 61, 63, 64, 66,
68, 70, 71, 73, 75, 77, 78, 80, 82, 84, 85, and 89-96 are

rejected under 35 U.S.C. 103(a) as being unpatentable Ishii US
20070265017 in view of Matthews US 20020077151 and Anderson US

20080144600.

Regarding claims 45, 52, 59, 066, 73, and 80, Ishii teaches

a user equipment (UE) comprising:

a processor configured to receive resource allocation
information associated with an uplink physical control channel

(uplink control channel, [0207]), wherein the uplink physical
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control channel and a physical uplink shared channel / PUSCH

have different resources;

the processor is further configured to send data over the
physical uplink shared channel in assigned time intervals
(uplink control channel can be one of two types, a channel to be
time-multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]).

Although Ishii teaches time multiplexing the uplink
physical control channel and a physical uplink shared channel /
PUSCH, the reference is silent on the processor is further
configured, in a time interval that it is not sending
information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the
received resource allocation information. The Examiner
interprets this limitation to be dynamically allocating the time
slots for transmitting the uplink physical control channel and a

physical uplink shared channel.

Matthews teaches dynamically allocating control channels on

uplink time slots (control channels dynamically allocated on

Ex.1006 / Page 564 of 823
TESLA, INC.



Application/Control Number: 13/176,298 Page 4
Art Unit: 2476

uplink and downlink frequencies, time slots and code channels,

[0074]) .

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Ishii by the processor
is further configured, in a time interval that it is not sending
information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the
received resource allocation information, as suggested by
Matthews. This modification would benefit the system by

efficiently using bandwidth.

Although Ishii teaches PLCCH, the reference is silent on
the processor is further configured to receive feedback

information from a downlink control channel.

Anderson teaches a processor in a UE configured to receive
feedback information from a downlink control channel (PLCCH
implemented for communication of TPC and SS data, transmission

comprising TPC and SS data bits for plurality of UEs, [01317]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the

processor is further configured to receive feedback information
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from a downlink control channel, as suggested by Anderson. This
modification would benefit the system by providing a proven,

reliable method for the UEs to receive feedback data.

Regarding claims 47, 54, o0l1, 68, 75, 82, the processor is
further configured to receive data on a physical downlink shared

channel (Ishii: PDSCH, [0207]1).

Regarding claims 49, 56, ©3, 70, 77, 84, the feedback
information includes power control information (Anderson: PLCCH
implemented for communication of TPC and SS data, transmission

comprising TPC and SS data bits for plurality of UEs, [0131]).

Regarding claims 50, 57, 64, 71, 78, 85, the downlink
control channel includes power control information for a
plurality of UEs using different bits (Anderson: PLCCH implement
by including one TPC data bit and two SS data bits for each UE,

[0132], [0136]).
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Regarding claims 89-94, the uplink physical control
channel, the respective uplink physical control channels, or the
physical
uplink shared channel is any one of a time division multiple
access (TDMA), code division multiple access (CDMA), time
division duplex (TDD), frequency division duplex (FDD), time
division-code division multiple access (TD-CDMA), or universal
mobile telecommunication system (UMTS) physical channel (Ishii:
(uplink control channel can be one of two types, a channel to be
time-multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]).

Regarding claims 95, 96, the uplink physical control
channel, the respective uplink physical control channels, or the
physical uplink shared channel is any one of a time division
multiple access (TDMA), code division multiple access (CDMA),
time division duplex (TDD), frequency division duplex (FDD),
time division-code division multiple access (TD-CDMA), or
universal
mobile telecommunication system (UMTS) physical channel (Ishii:

uplink control channel can be one of two types, a channel to be
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time-multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]).

3. Claims 48, 55, 62, 69, 76, and 83 are rejected under 35
U.S.C. 103 (a) as being unpatentable over the combination of
Ishii, Matthews, and Anderson as applied to claim 47, 54, o1,
68, 75, 82 above, and further in view of Beckmann US

20030022683.

Anderson teaches the downlink control channel 1s time

multiplexed (TDD, PLCCH, [0149]).

The combination is silent on teaches the physical downlink

shared channel is time multiplexed.

Beckmann teaches the physical downlink shared channel is

time multiplexed (TDD, PDSCH, [0030]).

Therefore it would have been obvious to one of ordinary
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skill in the art, to modify the system of the combination by
the downlink control channel and the physical downlink shared
channel are time multiplexed, as shown by Anderson and Beckmann.
This modification would benefit the system by providing

efficient use of resources.

4, Claim 51, 58, 65, 72, 79, 86, rejected under 35
U.S.C. 103 (a) as being unpatentable over the combination of
Ishii, Matthews, and Anderson as applied to claim 45, 52, 59,

66, 73, 80 above, and further in view of Kim US 20020150058.

The combination is silent on in the time interval that the
uplink physical control channel is sent, a plurality of UEs
transmit on uplink physical control channels in that time

interval.

Kim teaches a channelization code serves to identify uplink
channel of each UE, when plurality of UEs simultaneously
transmit data in one time slot in NB-TDD CDMA mobile

communication system ([0087]).

Therefore it would have been obvious to one of ordinary
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skill in the art, to modify the system of the combination by in
the time interval that the uplink physical control channel is
sent, a plurality of UEs transmit on uplink physical control
channels in that time interval, as suggested by Kim. This
modification would benefit the system by allowing a plurality of

UEs to transmit simultaneously.

5. 87 and 88 are rejected under 35 U.S.C. 103 (a) as being
unpatentable Ishii US 20070265017 in view of Matthews US

20020077151, Anderson US 20080144600, and Kim US 20020150058.

Regarding claims 87 and 88, Ishii teaches a user equipment

(UE) comprising:

a processor configured to receive resource allocation
information associated with an uplink physical control channel
(uplink control channel, [0207]), wherein the uplink physical
control channel and a physical uplink shared channel / PUSCH

have different resources;

the processor is further configured to send data over the

physical uplink shared channel in assigned time intervals
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(uplink control channel can be one of two types, a channel to be
time-multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]).

Although Ishii teaches time multiplexing the uplink
physical control channel and a physical uplink shared channel /
PUSCH, the reference is silent on the processor is further
configured, in a time interval that it is not sending
information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the
received resource allocation information. The Examiner
interprets this limitation to be dynamically allocating the time
slots for transmitting the uplink physical control channel and a

physical uplink shared channel.

Matthews teaches dynamically allocating control channels on
uplink time slots (control channels dynamically allocated on
uplink and downlink frequencies, time slots and code channels,

[007471) .

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Ishii by the processor

is further configured, in a time interval that it is not sending
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information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the
received resource allocation information, as suggested by
Matthews. This modification would benefit the system by

efficiently using bandwidth.

Although Ishii teaches PLCCH, the reference is silent on
the processor is further configured to receive feedback

information from a downlink control channel.

Anderson teaches a processor in a UE configured to receive
feedback information from a downlink control channel (PLCCH
implemented for communication of TPC and SS data, transmission

comprising TPC and SS data bits for plurality of UEs, [0131]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
processor is further configured to receive feedback information
from a downlink control channel, as suggested by Anderson. This
modification would benefit the system by providing a proven,

reliable method for the UEs to receive feedback data.
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The combination is silent on in the time interval that the
uplink physical control channel is sent, a plurality of UEs
transmit on uplink physical control channels in that time

interval.

Kim teaches a channelization code serves to identify uplink
channel of each UE, when plurality of UEs simultaneously
transmit data in one time slot in NB-TDD CDMA mobile

communication system ([0087]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by in
the time interval that the uplink physical control channel is
sent, a plurality of UEs transmit on uplink physical control
channels in that time interval, as suggested by Kim. This
modification would benefit the system by allowing a plurality of

UEs to transmit simultaneously.

Response to Arguments
6. Applicant’s arguments with respect to claims have been
considered but are moot because the arguments do not apply to

any of the references being used in the current rejection.
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Conclusion
7. Any inquiry concerning this communication or earlier
communications from the examiner should be directed to RONALD B.
ABELSON whose telephone number is (571)272-3165. The examiner
can normally be reached on M-F.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have questions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199

(IN USA OR CANADA) or 571-272-1000.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Paul Howard

Application No.: 13/176,298

Confirmation No.: 4342

Filed: July 5, 2011

For: FEEDBACK CONTROL IN AN FDD
TDD-CDMA SYSTEM

Group: 2476

Examiner: Ronald B. Abelson

Our File: IPW2-USCN191712
Date: October 24, 2013

REPLY PURSUANT TO 37 C.F.R. §1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This Reply is being timely filed in response to the Non-final Office Action

dated July 24, 2013.

Please amend the application without prejudice or disclaimer as follows:

2628979-3
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REMARKS/ARGUMENTS

Claims 45, 47-52, 54-59, 61-66, 68-73, 75-80, and 82-96 are currently pending

in this application.

Request for a Telephonic Interview

If the Examiner determines that a Final Rejection is needed subsequent to
this response without any allowable claims, the Applicant respectfully asks the

Examiner to contact the undersigned before doing so.

Claim Rejections - 35 U.S.C § 103(a)

Claims 45, 47, 49, 50, 52, 54, 56, 57, 59, 61, 63, 64, 66, 68, 70, 71, 73, 75, 77,
78, 80, 82, 84, 85, and 89-96 stand rejected under 35 U.S.C. § 103(a) as being
unpatentable over U.S. Publication No. 2007/0265017 to Ishii (hereinafter “Ishii”) in
view of U.S. Publication No. 2002/0077151 to Matthews (hereinafter “Matthews”)
and U.S. Publication No. 2008/0144600 to Anderson (hereinafter “Anderson”).

Ishii is related to call admission control and scheduling primarily in a HSPA
system. In Ishii, call admission may be based on the activity of mobile stations in
an HSPA cell.

In the outstanding Office Action, the Examiner correctly states that Ishii at
least does not teach or suggest “in a time interval that it is not sending information

-9 -
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over the physical uplink shared channel, to send a signal over the uplink physical

control channel based on the received resource allocation information...” as found in

claim 45. However, the Examiner improperly interprets this feature and makes a

generalization that this feature may mean “dynamically allocating the time slots for

transmitting the uplink physical control channel and a physical uplink shared
channel.”

On the contrary, this feature of claim 45 may mean that a user equipment
(UE) is configured to send a signal on an uplink physical control channel using
allocated resources in the same time interval it is not sending information on a
physical uplink shared channel. This feature of claim 45 specifically relates to
channel configurations, channel resource allocation, and timing relationships that is
simply not “dynamically allocating the time slots.”

Matthews does not teach or cure the deficiencies of Ishii. The outstanding
Office Action points to paragraph [0074] as allegedly teaching “in a time interval
that it is not sending information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the received resource
allocation information...” as found in claim 45. Paragraph [0074] or any other part
of Matthews at least does not teach this feature. Paragraph [0074] recites:

The radio network of the present invention provides for capacity

expansion through frequency reuse among a preponderance of
intercommunicating nanoCell base stations. Communications and

-3-
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control channels are capable of being dynamically allocated from a

set of allowed uplink and downlink frequencies, time slots and code

channels. Communication paths are dynamically assigned to the

appropriate base station based on traffic load, quality of service

requirements and intercommunicating base station connectivity
constraints.

Paragraph [0074] makes a general statement about dynamic allocation of
wireless resources. Matthews or paragraph [0074] do not specifically teach the
channel configurations, channel resource allocation, and timing relationships where
“In a time interval that it is not sending information over the physical uplink shared
channel, to send a signal over the uplink physical control channel based on the
received resource allocation information...” as found in claim 45. Moreover,
Matthews does not even teach or suggest the interworking between an uplink
shared channel and an uplink physical control channel as in claim 45.

The combination of Ishii, Matthew, and Anderson is moot since Ishii and
Matthews, alone or combined, do not teach or suggest the feature of “in a time
interval that it is not sending information over the physical uplink shared channel,
to send a signal over the uplink physical control channel based on the received
resource allocation information...” as found in claim 45.

Claims 52, 59, 66, 73, and 80 have features similar to those found in claim 45.

Thus claims 52, 59, 66, 73, and 80 are allowable for at least the same reasons

provided above for claim 45.

2628979-3

Ex.1006 / Page 584 of 823
TESLA, INC.



Applicant: Paul Howard
Application No.: 13/176,298

Claims 47, 49, 50, 54, 56, 57, 61, 63, 64, 68, 70, 71, 75, 77, 78, 82, 84, 85, and
89-94 are dependent upon claims 45, 52, 59, 66, 73, and 80, which the Applicant
believes are allowable over the cited prior art of record for the same reasons
provided above.

Based on the arguments presented above, withdrawal of the 35 U.S.C §
103(a) rejection of claims 45, 47, 49, 50, 52, 54, 56, 57, 59, 61, 63, 64, 66, 68, 70, 71,
73,75, 77, 78, 80, 82, 84, 85, and 89-96 1s respectfully requested.

Claims 48, 55, 62, 69, 76, and 83 stand rejected under 35 U.S.C. § 103(a) as
being unpatentable over Ishii in view of Matthews and Anderson as applied to
claims 47, 54, 61, 68, 75, and 82 above, and in further view of U.S. Publication No.
2003/0022683 to Beckmann (hereinafter “Beckmann”).

The combination of Ishii, Matthews, Anderson, and Beckman is moot since
Ishii and Matthews, alone or combined, do not teach or suggest the feature of “in a
time interval that it is not sending information over the physical uplink shared
channel, to send a signal over the uplink physical control channel based on the

”

received resource allocation information...” as found in claim 45. This feature is
also similarly found in claims 52, 59, 66, 73, and 80.
Based on the arguments presented above, withdrawal of the 35 U.S.C §

103(a) rejection of claims 48, 55, 62, 69, 76, and 83 is respectfully requested.

2628979-3
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Claims 51, 58, 65, 72, 79, and 86 stand rejected under 35 U.S.C. § 103(a) as
being unpatentable over Ishii in view of Matthews and Anderson as applied to
claims 45, 52, 59, 66, 73, and 80 above, and in further view of U.S. Publication No.
2002/0150058 to Kim (hereinafter “Kim”).

The combination of Ishii, Matthews, Anderson, and Kim is moot since Ishi
and Matthews, alone or combined, do not teach or suggest the feature of “in a time
interval that it is not sending information over the physical uplink shared channel,
to send a signal over the uplink physical control channel based on the received
resource allocation information...” as found in claim 45. This feature is also
similarly found in claims 52, 59, 66, 73, and 80.

Based on the arguments presented above, withdrawal of the 35 U.S.C §
103(a) rejection of claims 51, 58, 65, 72, 79, and 86 is respectfully requested.

Claims 87 and 88 stand rejected under 35 U.S.C. § 103(a) as being
unpatentable over Ishii in view Matthews, Anderson, and Kim. The combination of
Ishii, Matthews, Anderson, and Kim 1s moot since Ishii and Matthews, alone or
combined, do not teach or suggest the feature of “in a time interval that it is not
sending information over the physical uplink shared channel, to send a signal over
the uplink physical control channel based on the received resource allocation
information...” as found in claim 45. This feature is also similarly found in claims
52, 59, 66, 73, and 80.
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Furthermore, Ishii in view Matthews, Anderson, and Kim, alone or in

combination, do not teach the feature in claims 87 and 88 of “in the time interval

that the signal on the uplink physical control channel is sent by the UE, a plurality

of UEs each send respective signals on respective uplink physical control channels
in the time interval.”

Based on the arguments presented above, withdrawal of the 35 U.S.C §

103(a) rejection of claims 87 and 88 is respectfully requested.

Conclusion

It should also be noted that although arguments have been presented with
respect to certain claims herein, the recited subject matter as well as various other
subject matter and/or combinations of subject matter may be patentable for other
reasons. Further, the failure to address any statement by the Examiner herein
should not be interpreted as acquiescence or agreement with such statement. The
Applicant expressly reserves the right to set forth additional and/or alternative
reasons for patentability and/or allowance with the present Application or in any
other future proceeding, and to rebut any statement presented by the Examiner in
this or other papers during prosecution of the present Application.

If the Examiner believes that any additional minor formal matters need to be
addressed in order to place this application in condition for allowance, or that a

-7-
2628979-3

Ex.1006 / Page 587 of 823
TESLA, INC.



Applicant: Paul Howard

Application No.: 13/176,298

telephone interview will help to materially advance the prosecution of this

application, the Examiner is invited to contact the undersigned by telephone at the
Examiner's convenience.

In view of the foregoing amendment and remarks, Applicant respectfully

submits that the present application is in condition for allowance and a notice to

that effect 1s respectfully requested.

Respectfully submitted,
Paul Howard
By__ /Harry Vartanian/

Harry Vartanian
Registration No. 56,787

Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103-4009
Telephone: (215) 568-6400
Facsimile: (215) 568-6499

HV/eam
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1. The present application is being examined under the pre-AIA

first to invent provisions.

Claim Rejections - 35 USC § 103
2. The following is a quotation of 35 U.S.C. 103(a) which
forms the basis for all obviousness rejections set forth in this

Office action:

(a) A patent may not be obtained though the invention is not identically
disclosed or described as set forth in section 102 of this title, if the
differences between the subject matter sought to be patented and the prior
art are such that the subject matter as a whole would have been obvious at
the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be
negatived by the manner in which the invention was made.

3. Claims 45, 47, 49, 50, 52, 54, 56, 57, 59, 61, 63, 64, 66,
68, 70, 71, 73, 75, 77, 78, 80, 82, 84, 85, and 89-96 are

rejected under 35 U.S.C. 103(a) as being unpatentable Ishii US
20070265017 in view of Matthews US 20020077151 and Anderson US

20080144600.

Regarding claims 45, 52, 59, 66, 73, and 80, Ishii teaches

a user equipment (UE) comprising:
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a processor configured to receive resource allocation
information associated with an uplink physical control channel
(uplink control channel, [0207]), wherein the uplink physical
control channel and a physical uplink shared channel / PUSCH

have different resources;

the processor is further configured to send data over the
physical uplink shared channel in assigned time intervals
(uplink control channel can be one of two types, a channel to be
time-multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]).

Although Ishii teaches time multiplexing the uplink
physical control channel and a physical uplink shared channel /
PUSCH, the reference is silent on the processor is further
configured, in a time interval that it is not sending
information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the
received resource allocation information. The Examiner
interprets this limitation to be dynamically allocating the time

slots for transmitting the uplink physical control channel and a
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physical uplink shared channel based on received resource

allocation information transmitted from the network.

Matthews teaches dynamically allocating control channels on
uplink time slots (control channels dynamically allocated on
uplink and downlink frequencies, time slots and code channels,
[0074]) based on received resource allocation information
transmitted from the network (primary base station subsystem
provides principle interface between base station controller and
radio network, commands from base station controller interface
used to configure primary base station, frequency, time slot and
code channel allocation are based on commands received through

the base station controller interface, [00847]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Ishii by the processor
is further configured, in a time interval that it is not sending
information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the
received resource allocation information, as suggested by
Matthews. This modification would benefit the system by

efficiently using bandwidth.
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Although Ishii teaches PLCCH, the reference is silent on
the processor is further configured to receive feedback

information from a downlink control channel.

Anderson teaches a processor in a UE configured to receive
feedback information from a downlink control channel (PLCCH
implemented for communication of TPC and SS data, transmission

comprising TPC and SS data bits for plurality of UEs, [0131]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
processor is further configured to receive feedback information
from a downlink control channel, as suggested by Anderson. This
modification would benefit the system by providing a proven,

reliable method for the UEs to receive feedback data.

Regarding claims 47, 54, 61, 68, 75, 82, the processor is
further configured to receive data on a physical downlink shared

channel (Ishii: PDSCH, [0207]).

Regarding claims 49, 56, ©3, 70, 77, 84, the feedback

information includes power control information (Anderson: PLCCH
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implemented for communication of TPC and SS data, transmission

comprising TPC and SS data bits for plurality of UEs, [0131]).

Regarding claims 50, 57, ©4, 71, 78, 85, the downlink
control channel includes power control information for a
plurality of UEs using different bits (Anderson: PLCCH implement
by including one TPC data bit and two SS data bits for each UE,

[0132], [0136]).

Regarding claims 89-94, the uplink physical control
channel, the respective uplink physical control channels, or the
physical
uplink shared channel is any one of a time division multiple
access (TDMA), code division multiple access (CDMA), time
division duplex (TDD), frequency division duplex (FDD), time
division-code division multiple access (TD-CDMA), or universal
mobile telecommunication system (UMTS) physical channel (Ishii:
(uplink control channel can be one of two types, a channel to be
time-multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]).
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Regarding claims 95, 96, the uplink physical control
channel, the respective uplink physical control channels, or the
physical uplink shared channel is any one of a time division
multiple access (TDMA), code division multiple access (CDMA),
time division duplex (TDD), frequency division duplex (FDD),
time division-code division multiple access (TD-CDMA), or
universal mobile telecommunication system (UMTS) physical
channel (Ishii: uplink control channel can be one of two types,
a channel to be time-multiplexed with physical uplink shared
channel PUSCH and a channel to be frequency-multiplexed with it,

[02071) .

4. Claims 48, 55, 62, 69, 76, and 83 are rejected under 35
U.S.C. 103(a) as being unpatentable over the combination of
Ishii, Matthews, and Anderson as applied to claim 47, 54, 61,
68, 75, 82 above, and further in view of Beckmann US

20030022683.
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Anderson teaches the downlink control channel is time

multiplexed (TDD, PLCCH, [0149]).

The combination is silent on teaches the physical downlink

shared channel is time multiplexed.

Beckmann teaches the physical downlink shared channel is

time multiplexed (TDD, PDSCH, [0030]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by
the downlink control channel and the physical downlink shared
channel are time multiplexed, as shown by Anderson and Beckmann.
This modification would benefit the system by providing

efficient use of resources.

5. Claim 51, 58, 65, 72, 79, 86, rejected under 35
U.S.C. 103(a) as being unpatentable over the combination of
Ishii, Matthews, and Anderson as applied to claim 45, 52, 59,

66, 73, 80 above, and further in view of Kim US 20020150058.
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The combination is silent on in the time interval that the
uplink physical control channel is sent, a plurality of UEs
transmit on uplink physical control channels in that time

interval.

Kim teaches a channelization code serves to identify uplink
channel of each UE, when plurality of UEs simultaneously
transmit data in one time slot in NB-TDD CDMA mobile

communication system ([0087]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by in
the time interval that the uplink physical control channel is
sent, a plurality of UEs transmit on uplink physical control
channels in that time interval, as suggested by Kim. This
modification would benefit the system by allowing a plurality of

UEs to transmit simultaneously.

6. Claims 87 and 88 are rejected under 35 U.S.C. 103(a) as
being unpatentable Ishii US 20070265017 in view of Matthews US

20020077151, Anderson US 20080144600, and Kim US 20020150058.
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Regarding claims 87 and 88, Ishii teaches a user equipment

(UE) comprising:

a processor configured to receive resource allocation
information associated with an uplink physical control channel
(uplink control channel, [0207]), wherein the uplink physical
control channel and a physical uplink shared channel / PUSCH

have different resources;

the processor is further configured to send data over the
physical uplink shared channel in assigned time intervals
(uplink control channel can be one of two types, a channel to be
time-multiplexed with physical uplink shared channel PUSCH and a

channel to be frequency-multiplexed with it, [0207]).

Although Ishii teaches time multiplexing the uplink
physical control channel and a physical uplink shared channel /
PUSCH, the reference is silent on the processor is further
configured, in a time interval that it is not sending
information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the
received resource allocation information. The Examiner

interprets this limitation to be dynamically allocating the time
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slots for transmitting the uplink physical control channel and a

physical uplink shared channel.

Matthews teaches dynamically allocating control channels on
uplink time slots (control channels dynamically allocated on
uplink and downlink frequencies, time slots and code channels,

[(007471) .

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Ishii by the processor
is further configured, in a time interval that it is not sending
information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the
received resource allocation information, as suggested by
Matthews. This modification would benefit the system by

efficiently using bandwidth.

Although Ishii teaches PLCCH, the reference is silent on
the processor is further configured to receive feedback

information from a downlink control channel.

Anderson teaches a processor in a UE configured to receive

feedback information from a downlink control channel (PLCCH
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implemented for communication of TPC and SS data, transmission

comprising TPC and SS data bits for plurality of UEs, [0131]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of Malladi by the
processor is further configured to receive feedback information
from a downlink control channel, as suggested by Anderson. This
modification would benefit the system by providing a proven,

reliable method for the UEs to receive feedback data.

The combination is silent on in the time interval that the
uplink physical control channel is sent, a plurality of UEs
transmit on uplink physical control channels in that time

interval.

Kim teaches a channelization code serves to identify uplink
channel of each UE, when plurality of UEs simultaneously
transmit data in one time slot in NB-TDD CDMA mobile

communication system ([00877]).

Therefore it would have been obvious to one of ordinary
skill in the art, to modify the system of the combination by in
the time interval that the uplink physical control channel is

sent, a plurality of UEs transmit on uplink physical control
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channels in that time interval, as suggested by Kim. This
modification would benefit the system by allowing a plurality of

UEs to transmit simultaneously.

Response to Arguments
7. Applicant's arguments filed 10/24/13 have been fully
considered but they are not persuasive. Applicant argues
Matthews or paragraph [0074] do not specifically teach the
channel configurations, channel resource allocation, and timing
relationships where "in a time interval that it is not sending
information over the physical uplink shared channel, to send a
signal over the uplink physical control channel based on the
received resource allocation information..." as found in claim
45 (pg. 1°" paragraph). However, Ishii teaches time multiplexing
the physical uplink shared channel and the uplink physical
control channel. Furthermore, Matthews teaches dynamically
allocating control channels on uplink time slots based on
received resource allocation information transmitted from the
network. In the same paragraph the applicant states, “Matthews
does not even teach or suggest the interworking between an
uplink shared channel and an uplink physical control channel as

in claim 45”. However, as shown above, Ishii teaches
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interworking between an uplink shared channel and an uplink

physical control channel.

Conclusion
8. THIS ACTION IS MADE FINAL. Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action
is set to expire THREE MONTHS from the mailing date of this
action. In the event a first reply is filed within TWO MONTHS
of the mailing date of this final action and the advisory action
is not mailed until after the end of the THREE-MONTH shortened
statutory period, then the shortened statutory period will
expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated
from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than
SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to RONALD B.
ABELSON whose telephone number is (571)272-3165. The examiner

can normally be reached on M-F.
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If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Ayaz Sheikh can be
reached on (571) 272-3795. The fax phone number for the
organization where this application or proceeding is assigned is
571-273-8300.

Information regarding the status of an application may be
obtained from the Patent Application Information Retrieval
(PATIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have questions on
access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or
access to the automated information system, call 800-786-9199
(IN USA OR CANADA) or 571-272-1000.

RONALD B ABELSON

Primary Examiner
Art Unit 2476

* k%

* kK
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/RONALD B ABELSON/

Primary Examiner, Art Unit 2476
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REMARKS/ARGUMENTS

Claims 45, 47-52, 54-59, 61-66, 68-73, 75-80, and 82-96 are currently pending

in this application.

Declaration Pursuant to 37 C.F.R. §1.131

A Declaration pursuant to 37 C.F.R. §1.131 with Exhibits is submitted
herewith to swear behind U.S. Publication No. 2007-0265017 to Ishii (hereinafter
“Ish11”). The declaration evidences that the present claimed invention was made at

least before November 29, 2006 (Ishii’s earliest U.S. filing date).

Claim Rejections - 35 U.S.C. § 103(a)

Claims 45, 47, 49, 50, 52, 54, 56, 57, 59, 61, 63, 64, 66, 68, 70, 71, 73, 75, 77,
78, 80, 82, 84, 85, and 89-96 are rejected under 35 U.S.C. § 103(a) as being
unpatentable over Ishii in view of U.S. Publication No. 2002-0077151 to Matthews
(hereinafter “Matthews”) and U.S. Publication No. 2008-0144600 to Anderson
(hereinafter “Anderson”). Without conceding the propriety of the rejection, in an
effort to advance prosecution of the present application, a declaration pursuant to
37 C.F.R. §1.131 is submitted herewith that disqualifies Ishii as a 35 U.S.C. 102(e).

Without Ishii as a primary reference, Claims 45, 47, 49, 50, 52, 54, 56, 57, 59,
61, 63, 64, 66, 68, 70, 71, 73, 75, 77, 78, 80, 82, 84, 85, and 89-96 are allowable over

Matthews in view of Anderson.
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Applicant: Paul Howard
Application No: 13/176,298

Based on the arguments presented above, withdrawal of the 35 U.S.C. §
103(a) rejection of claims 45, 47, 49, 50, 52, 54, 56, 57, 59, 61, 63, 64, 66, 68, 70, 71,
73,75, 77, 78, 80, 82, 84, 85, and 89-96 1s respectfully requested.

Claims 48, 55, 62, 69, 76, and 83 are rejected under 35 U.S.C. § 103(a) as
being unpatentable over Ishii, Matthews, and Anderson as applied to claims 47, 54,
61, 68, 75 and 82 above and in further view of U.S. Publication No. 2003-0022683 to
Beckmann (hereinafter “Beckmann”). Claims 48, 55, 62, 69, 76, and 83 are allowed
for at least the same reasons provided above.

Based on the arguments presented above, withdrawal of the 35 U.S.C. §
103(a) rejection of claims 48, 55, 62, 69, 76, and 83 1s respectfully requested.

Claims 51, 58, 65, 72, 79, and 86 are rejected under 35 U.S.C. § 103(a) as
being unpatentable over Ishii, Matthews, and Anderson as applied to claims 45, 52,
59, 66, 73, and 80 above and in further view of U.S. Publication 2002-0150058 to
Kim (hereinafter “Kim). Claims 51, 58, 65, 72, 79, and 86 are allowed for at least
the same reasons provided above.

Based on the arguments presented above, withdrawal of the 35 U.S.C. §
103(a) rejection of claims 51, 58, 65, 72, 79, and 86 is respectfully requested.

Claims 87 and 88 are rejected under 35 U.S.C. § 103(a) as being unpatentable
over Ishii, Matthews, Anderson, and Kim. Claims 87 and 88 are allowed for at least

the same reasons provided above.
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Applicant: Paul Howard
Application No: 13/176,298

Based on the arguments presented above, withdrawal of the 35 U.S.C. §

103(a) rejection of claims 87 and 88 is respectfully requested.

Conclusion

It should be noted that although arguments have been presented with respect
to certain claims herein, the recited subject matter as well as various other subject
matter and/or combinations of subject matter may be patentable for other reasons.
Further, the failure to address any statement by the Examiner herein should not be
interpreted as acquiescence or agreement with such statement. The Applicant
expressly reserves the right to set forth additional and/or alternative reasons for
patentability and/or allowance with the present Application or in any other future
proceeding, and to rebut any statement presented by the Examiner in this or other
papers during prosecution of the present Application.

If the Examiner believes that any additional minor formal matters need to be
addressed in order to place this application in condition for allowance, or that a
telephonic interview will help to materially advance the prosecution of this
application, the Examiner is invited to contact the undersigned by telephone at the
Examiner's convenience.

In view of the foregoing, Applicants respectfully submit that the present
application is in condition for allowance and a notice to that effect is respectfully

requested.
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Applicant: Paul Howard
Application No: 13/176,298

Respectfully submitted,
Paul Howard
By_ /Harry Vartanian/

Harry Vartanian
Registration No. 56,787

Volpe and Koenig, P.C.
United Plaza

30 South 17th Street
Philadelphia, PA 19103-4009
Telephone: (215) 568-6400
Facsimile: (215) 568-6499

HV/eam
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PTO/SB/22 (03-13)

Approved for use through 3/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) ||p\w2-USCN191712

Application Number Filed

13/176,298 July 5, 2011

For

Feedback Control in an FDD TDD-CDMA System

Art Unit Examiner

2476 Ronald B. Abelson

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
D One month (37 CFR 1.17(a)(1)) $200 $100 $50 $
Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 600
l:' Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $
[ ] Fourmonths (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
[] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

The Director has already been authorized to charge fees in this application to a Deposit Account.

[]
[]
[]
Payment by credit card. Form PTO-2038 is attached.
[]

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 22-0493

[<]

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the
|:| applicant/inventor.
|:| assignee of record of the entire interest. See 37 CFR 3.71. 37 CFR 3.73(b) statement is enclosed (Form PTO/SB/96).
attorney or agent of record. Registration number 56,787
|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Harry Vartanian/ April 1, 2014
Signature Date
Harry Vartanian 215-568-6400
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

* Total of ! forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,

U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS

TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. Arrecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the PATENT APPLICATION of:
Paul Howard

Application No.: 13/176,298
Confirmation No.: 4342
Filed: July 5, 2011

For: Feedback Control in an FDD TDD-CDMA

System
Group: 2476

Examiner: Ronald B. Abelson

Our File: TPW2-USCN191712
Date: March 29, 2014

DECLARATION PURSUANT TO 37 C.F.R. §1.131

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

1. I, Paul Howard, am the sole inventor of the subject matter of the above-

identified patent application as described therein.

. The above-referenced application is a continuation of U.S. Appln. No.
11/646,692, filed December 27, 2006, which issued as U.S. Patent No.
8,009,639, which also lists me as the sole inventor.

. Prior to December 27, 2006, the U.S. effective filing date of the above-
identified patent application, I conceived of and completed the invention
disclosed and claimed in the above-identified patent application.

. The acts relied upon to establish a date prior to U.S. Publication 2007-
0265017 to Ishii (hereinafter “Ishii” that has an effective U.S. filing date
under Pre-AIA 35 U.S.C. 102(e) of November 29, 2006) were carried out in

the United Kingdom. As required by 37 CFR 1.131(a), the United
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Kingdom was a World Trade Organization (WTO) member country prior to
December 27, 2006 and during the entire period of the acts being relied
upon herein, l

5. Prior to November 29, 2006, I received an email from outside U.S. counsel,
Morrison Foerster, to discuss an Invention Disclosure (algo referred to as
the IPW 20074.00 application) that I had previously prepared for the
subject matter of the above-identified patent application (Exhibit A). The
dates in the Invention Disclosure are redacted in Exhibit A, but are prior
to November 29, 2006. The Invention Disclosure discloses the features of
the subject matter claimed in this application.

6. Prior to November 29, 2006, and after the date of Exhibit A, I received an
email from U.S. outsgide counsel, Morrison Foerster, to further discuss the
subject matter of the above-identified patent application (Exhibit B). The
dates in the email are redacted in Exhibit B, but are prior to November 29,
2006.

7. T received an email from U.S. outside counsel, Morrison Foerster, for
feedback related to the subject matter of the above-identified patent
application (Exhibit C) on October 13, 2006.

8. I received an email from U.S. outside counsel, Morrison Foerster, with the
first draft of the above-identified patent application (Exhibit D) on
December 15, 2006. The first draft of the above-identified patent
application discloses the features claimed in this application.

9. The patent application, which resulted in U.S. Pat. No. 8,009,639, was

then filed on December 27, 20086.

2961624-2

Ex.1006 / Page 619 of 823
TESLA, INC.



10. It was my intent to file a U.S. patent application based on the Invention
Disclosure in Exhibit D without delay. As proven above, I worked
diligently with U.S. patent counsel from a date prior to November 29, 2006
up to the filing date of December 27, 2006 to complete and file the
application which resulted in U.S. Pat. No. 8,009,639.

11. T have been warned that willful false statement and the like are
punishable by fine or imprisonment or both (18 U.S.C. §1001) and may

jeopardize the validity of the application or any patent issuing thereon.

We declare under penalty of perjury that the foregoing is true and correct.

<U Taauysmy (TGS
Executed on this _’?2\_ _day of March 2014 at Tewwyon oo
taSteL. %Y RS0
UNTTED N Dotn

[VATY

Paul Howaxrd

2961624-2

Ex.1006 / Page 620 of 823
TESLA, INC.
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From: tzbera, Robert A, <RSaltzberg@mofo.com>
Sent: _

To: Paul Howard
Cc:
Subject: Patent Application

Attachments: FDD Disclosure.doc RED ACT ED

Dear Paul,

Are you free either Wednesday, Thursday or Friday of this week at 5:15 pm UK time to discuss your patent application? -

Best regards,
Rob Saltzberg

Robert Saltzberg
Morrison & Foerster

425 Market Street

San Francisco, CA 94105
W: 415 268-6428

F: 415 268-7522

This message contains information which may pe confidential and privileged. Unless you are the addressee (or
authorized to receive for the addressee), you may not use, copy or disclose to anyone the message or any information
contained in the message. If you have received the message in error, please advise the sender by reply e-mail
@mofo.com, and delete the message. Thank you very much.

To ensure compliance with requirements imposed by the IRS, Morrison & Foerster LLP informs you that, if any
advice concerning one or more U.S. Federal tax issues is contained in this communication (including any
attachments), such advice is not intended or written to be used, and cannot be used, for the purpose of (i)
avoiding penalties under the Internal Revenue Code or (ii) promoting, marketing or recommending to another
party any transaction or matter addressed herein.

For information about this legend, go to
http://www.mofo,com/Circular230.html

This message contains information which may be confidential and privileged. Unless you are the addressee (or
authorized to receive for the addressee), you may not use, copy or disclose to anyone the message or any
information contained in the message. If you have received the message in error, please advise the sender by
reply e-mail @mofo.com, and delete the message.
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subject: date: |

circ: - from:
cc: o
ref: REDAGTED
INTERNAL MEMORANDUM

Patent Disclosure for FDD TD-CDMA Concept

1 Background

TD-CDMA is an air-interface technology that combines benefits of the three elemental
concepts of time division multiple access, code division multiple access and time division
duplex.

Most pertinent aspect to this disclosure is the concept of time division duplex (TDD). Time
division duplex uses the same radio channel for both uplink and downlink communications,
discrimination between the links is achieved by separating the transmissions in time. One of
the benefits obtained by operating both links on the same frequency is the ability to exploit
the phenomenon of channel reciprocity.

In particular, channel reciprocity gives equipment the ability to derive information about the
uplink channel conditions from the downlink channel conditions derived from signals
received by the equipment. Pathloss is one aspect the channel information that can be
obtained from channel reciprocity. Knowledge of the uplink pathloss enables open-loop
power control to be employed for uplink transmissions. Note that uplink power control is
important for the operation of the CDMA element of TD-CDMA as it counteracts the near-far
effect that would otherwise be encountered if all UEs transmitted at a fixed power
irrespective of the uplink pathloss.

The open-loop uplink power control feature provides a significant advantage when coupled
with a multiple access data transmission system that is used for packet based
communication and/or shared channels. When access to a limited number of uplink
channels is shared between a large population of terminals it is imperative that access to the
channels can be switched between terminals with minimal latency. A data terminal that can
derive information needed to access uplink channels from the downlink transmissions
(beacon signals) has a significant advantage over a terminal that relies on the (lengthy)
configuration of a dedicated channel in order to establish a feedback channel as well as
reserved capacity for data transfer.

However, channel reciprocity can not always be guaranteed. For example TDD
transmissions may not be permitted in certain spectrum allocations; this is a regulatory issue
and may be used to protect other wireless equipment in the same or adjacent bands. In
these situations the correlation between uplink and downlink channels is lost because the
channels are transported on carrier frequencies that are separated in frequency by an
amount that is greater than the coherence bandwidth of the channel (usually, only a few
MHz separation is sufficient to make the uplink and downlink fading profiles independent).

] |PWireless Proprietary Page 1 of 8
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REDACTED

In high speed mobile applications, the time delay between downlink and uplink
transmissions may exceed the coherence time of the channel. The maximum time delay that
can be tolerated is a function of the mobile speed and the RF carrier frequency used, with
the coherence time reducing with increasing speed and RF carrier frequency.

Also, the use of multiple transmit and/or receive antennas at the network and/or the mobile
terminal can introduce intentional decorrelation between the uplink and downlink channels.

If the TD-CDMA air interface is to be used in applications where the correlation between the
uplink and downlink path loss is not guaranteed then a substitute for channel reciprocity
needs to be found.

2 Invention

Although there is a lot of prior art on the subject of supporting air-interfaces where the
pathloss is not reciprocal, we believe there is little prior art that deals directly with the
evolution or adaptation of an air-interface that uses channel reciprocity to deliver key
features and advantages to operate in the conditions where channel reciprocity is not
guaranteed. The adaptation described here introduces a new method for uplink channel
control that introduces a feedback scheme as a substitute for the loss in channel reciprocity
with minimal impact on the ability of the air interface to support uplink shared channels.

The approach taken here is to try to develop a ‘concept-level’ disclosure that covers the
scheme in the most general sense and this is then supported by a number of detail-level
disclosures that capture the specific implementations needed to implement the concept.

2.1 TDD to FDD Evolution

A system designed for operation in Time Division Duplex (TDD) mode has basestations and
terminals that transmit and receive at orthogonal points in time. In normal operation
terminals are in receive mode when the basestation is transmitting and basestations are in
receive mode when terminals are transmitting. In conventional implementations, neither
basestations nor the terminals are able to transmit and receive at the same points in time
(because the same frequency is used for uplink and downlink communication).

Such a system can be evolved to operate in FDD mode where the uplink and downlink
communications occur on different frequencies. In order to make full and efficient use of the
spectrum resource, the basestations are adapted to permit them to transmit and receive at
the same time (note this is possible since the uplink and downlink communications now
occur on different frequencies). The terminals retain the restriction of transmitting and
receiving at orthogonal points in time to preserve the complexity saving that come as a
consequence for not having to transmit and receive at the same time (eg no duplexer
required). The full use of the spectrum is then obtained by allocating the resource across a
plurality of terminals.

Additional measures may be required if there are aspects of the air-interface that rely on the
channel reciprocity that can be assumed for TDD systems. In the case of TD-CDMA,
modifications are required for the correct operation of:

i) uplink power control and rate adaptation
This achieved by the definition of an uplink physical controt channel used for
estimating the uplink channel conditions and a downlink channel used to
feeback control information to the terminal. These channels do not need an
associated data physical channel to be operational.

I IPWireless Proprietary Page 2 of 8
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REDACTED

i) random access channel
This is achieved by introducing an additional indicator step at the start of any
physical random access. A new uplink physical channel is defined to carry the
random access indicators. A new downlink physical channel is defined to
carry response to received uplink indicators.

2.2 Uplink Physical Channel Control Signal

When pathloss reciprocity is not available, the combination of an uplink physical channel
control signal with a downlink feedback channel can be used as an alternative mechanism to
keep the terminal informed of the condition of the uplink channel. A system that relies on
pathloss reciprocity will need to be expanded to include these additional components. The
terminology applied to these channels in the rest of the document refers to the uplink
physical control signal as an ‘Uplink Beacon’ (UL_Beacon) and a Downlink Feedback
Channel.

In general, a system that supports shared channels will also support a large number of
terminals that share access to them. To extract the maximum benefit from the resulting
trunking gain, it is important that the shared channels can be quickly and efficiently re-
allocated between the population of UEs. In order to obtain rapid access to the uplink shared
channels, terminals need to be able to transmit at the correct power with their first
transmission so that latency can be kept to a minimum.

This invention proposes that the physical channel control signal is separate from the uplink
(shared) physical channel. With this innovation, terminals are able to transmit an UL_Beacon
independently of their access to the uplink shared channel. The system implements a closed
loop control system by requiring that the basestation detects the received power and/or
other channel information from the UL_Beacon and sends controlling commands back to
each terminal in order to keep the terminal informed of the channel conditions observed at
the basestation.

in its simplest form the closed loop control system is simply based on the UL_Beacon power
received at the basestation. Power control commands are then sent on a shared downlink
channel to each terminal based on the power received from the UL_Beacon signal. This
channel is referred to as the Physical Layer Control Channel (PLCCH). The capacity of the
PLCCH is matched to the number of bits required in the feedback field and the number of
UL_Beacon signals that can be supported simultaneously. All terminals transmitting
UL_Beacon signals receive this channel and extract the relevant feedback fieid.

It is possible to extend the complexity of the control loop by sending control commands
based on other aspects of the UL_Beacon signal as received by the basestation, such as
time-of-arrival, channel impulse response etc. The amount of resource that is required for
the feedback channel increases with the size (in bits) of the feedback information to each
UE.

2.3 Example Arrangement

For air-interface technologies with a Time Division Multiple Access element, it is possible to
adapt the TDMA frame structure to provide separation between the UL_Beacon and the
normal physical channels by dedicating at least one uplink timeslot per frame (or at least one
timeslot per multi-frame) to carrying UL_Beacon signals.

] IPWireless Proprietary Page 3 of 8
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By placing UL_Beacon signals in a dedicated timeslot, a dedicated detection scheme can be
applied which may include performance enhancing features such as intra-cell cancelling (for
alleviating the effects of cross-correlation interference between UL_Beacon signals
transmitted by multiple terminals in the same cell), or inter-cell cancelling (for reducing the
interference from neighbouring cells in the case where the UL_Beacon timeslots are time
synchronised). Cross interference between UL_Beacon and normal uplink bursts is avoided
by the separation obtained from the use of separate timeslots.

There are a large number of possibilities for the arrangement of UL_Beacon and its
associated PLCCH within the frame structure of an existing standard. More than one
UL_Beacon and PLCCH per frame could be supported if the feedback update rate is
required to be faster than the frame rate (at the expense of system capacity). For system
applications that can tolerate a slower feedback rate, it may be possible to fractionate the
use of the UL_Beacon timeslot (and the associated PLCCH).

When fractionation is employed, the allocation of the UL_Beacon timeslot in a given frame is
assigned to a group of terminals depending on the current fractionation phase, thus
increasing the number of terminals that can be supported with active physical channel
feedback control. The maximum fractionation cycle length is determined by the feedback
update rate that the system requires in order to meet its performance targets.

Figure 1 shows an example of a timeslot arrangement supporting the UL_Beacon and its
corresponding PLCCH within a TD-CDMA frame structure modified to support FDD. Note
that this is an illustration only; it does not represent a preferred implementation. In this
example, the PLCCH shares a timeslot with another downlink shared channel, this is
possible since normal downlink physical channels are used to transmit the PLCCH.
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0 Downlink beacon timeslot

[0 Access control timeslots

{3 Normal traffic carrying timeslots
[ cClosed loop control timeslots

Figure 1 Example of UL_Beacon and PLCCH timesiot arrangement
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The diagram in Figure 2 shows an example where fractionation is employed. The
UL_Beacon and PLCCH timeslots are active in every frame at the basestation. However the
terminals #0, #1 and #2 have been assigned a different fractionation phase. The example
shows the case where the fractionation phase is 3.

Frame #0 Frame #1 Frame #2 Framgpﬁts
Basestation bt I l [ l l ” ’ ! l
UL
l ULeraW Utlﬂ‘le'ﬁn UC_Beacon UC_Beacon I
Frame #0 Frame #1 Frame #2 Frame #3
Terminal #ODL l H H I
UL
l UL}B!eacon UL*Ueﬁﬁ J
. L L |
Terminal #1
ut | i |
Terminal #ZDL | H J
UL
| ni |

Figure 2 Example of Fractionation Applied to UL_Beacon and PLCCH

2.4 Half Duplex Terminals

A system designed for TDD has basestations and terminals that do not transmit and receive
simultaneously. This is termed half-duplex operation. When such a system is evolved to
operate in paired spectrum, it becomes inefficient if basestations retain their half duplex
operation. The same is not necessarily true for the terminals as half duplex operation has
some advantages.in the design and implementation of the terminal that are beyond the
scope of this disclosure.

However, there are some important points that need to be considered. A single terminal is
not able to access all transmit and all receive slots, therefore the system will have to
manage the resource across the population of terminals in order to ensure all the available
resource at the basestation is efficiently utilised. To prevent blocking of timeslots, half duplex
terminals should be operated with a fractionation cycle of greater than one (note that this
would also apply for the case where there are more than one UL_Beacon timeslots per
frame). Half duplex terminals take time to switch between transmit and receive functions. In
some cases this time exceeds the guard period inserted between consecutive timeslots and
in this case the terminal is unable to transmit and receive on adjacent timeslots. This will
affect the locations of the UL_Beacon, PLCCH and other common channels and the timesliot
arrangement must take these locations into consideration when the system is configured.

IPWireless Proprietary Page 5 of 8
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Note that operation of full-duplex terminals is not precluded from inclusion in the system, it is
just that half duplex operation is supported as a fundamental operational mode.

2.5 Terminal Management

This disclosure is describing a technique for implementing a closed-loop feedback control
mechanism to replace the information normally obtained from the assumption of channel
reciprocity. One of the central themes is the separation of the physical implementation of this
uplink control from the uplink physical traffic. This step allows the control feedback to
operate even when the terminal does not have data to send with the consequence that
uplink shared channels can be used with maximum efficiency.

In order to use shared channels efficiently, a relatively large user base is required. At the
same time, the network resource required to support the control feedback channels for these
terminals needs to be minimised. In general, the number of users can be supported with
active control feedback channels is smaller than the typical number of users per cell.
Therefore the terminals in this active state need to be managed.

In UMTS terminology, we have introduced a new UTRA RRC-Connected substate into the
system. UTRA systems already support the idea of different RRC-Connected states [1], eg
CELL_DCH, CELL_FACH etc. For want of a better description we call this substate
CELL_ACTIVE state. Figure 3 shows this substate in context with other UTRA RRC-
connected states. A UE in Cell_Active substate is transmitting the physical channel control
part of the uplink physical channel only.

As shown in Figure 3, CELL_ACTIVE substate is a substate of CELL_FACH state. In
general all UEs in CELL_FACH state have an RRC connection, but they may not be actively
transferring data. Out of the population of UEs in CELL_FACH state, a smaller number of
UEs (determined by the network to be the most-active UEs) are supported in CELL_ACTIVE
state. In this state, the UEs transmit the physical channel control signal and listen to the
associated feedback channel from the network. Because the UE is aware of the uplink
pathloss conditions (from the feedback channel) it can have instant access to the uplink
shared channels and the resource allocator in the network can treat the UE accordingly.

UTRARRC Connected Mode \

GSM:
Handover

UTRA:
Inter-RAT
Handover

GSM
Connected
Mode

CELL_PCH

URA_PCH
out of n |

GPRS
Packet

(" CELL_FACH Transter
CELL_ - Mode

ey out of in .
ACTIVE Cell reselection / Release R Establish RR
Connection  Connection

TR \ ‘J Release of  Initiation of

CELL_DCH

7 - N 7 X temporary  temporary
Release RRC  Egtablish RRC Release RRC  Establish RRC block flow  block flow
Connection Connection Connection Connection X /

l GPRS Packet Idle Mode! {

Camping on a UTRAN cell* Camping on a GSM / GPRS cell!

Idie Mode
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Figure 3 UTRA RRC Connected Modes

The rules governing which UEs are maintained in CELL_ACTIVE state are decided by the
network and may be based on factors such as the volume of data transfer required by the
UE, the data transfer rate required by a UE, the frequency of short bursts of data transfer,
the total number of UEs in CELL_FACH state, the time since the last data transfer, the UE
power saving requirements etc. Note, this list of examples is not intended to be exhaustive.

Note that UEs in CELL_ACTIVE state have their transmitters active, therefore it is necessary
for these UEs to monitor the status of the downlink and automatically come out of
CELL_ACTIVE state if the downlink is deemed to be out-of-synchronisation (for example,
very high downlink errors or low received signal strength). This feature prevents UEs
continuing to transmit in a state where the feedback channel may be unreliable and thus
causing interference.

3 Notes For Possible Claims

This section is to be used as a guide only, it reflects the aspects of the invention that |
consider represent the best example of ‘inventive step’. The order of the suggestions does
not infer any priority.

3.1 Adaption of a System Conceived for TDD (Unpaired) to FDD (Paired) Operation

This basic ‘concept level’ claim is designed to cover the fundamental idea of expanding the
operation of a system designed for TDD, or unpaired operation, to operating in FDD, or
paired, mode. This requires that system functions such as an uplink beacon function (for
power control) and a modified random access process are added as a replacement for the
information lost due to the lack of channel reciprocity in paired operation.

3.2 Separation Between Uplink Physical Channel Control Signals and Uplink
Physical Channels :

This refers to the ability of a terminal to transmit the uplink physical channel control signal
(UL_Beacon) independently from the Uplink Physical Channel. This permits the
implementation of a closed loop feedback loop to operate in the absence of an uplink
physical channel.

3.3 Concept of Cell_Active state.

The introduction of a new RRC connected state to cover the subset of terminal that are in
Cell_FACH that are also transmitting UL_Beacon and receiving PLCCH, and thus have an
active control feedback channel. This also covers the management of the UEs that are in
Cell_Active state — removing users that are ‘less active’ and adding users that are newly
active whilst retaining users that have on going data transfer requirements.

3.4 Implementation of Uplink Physical Channel Control Signal

This refers to the combination of the UL_Beacon signal with the PLCCH to form a feedback
system.

3.5 Providing a Dedicated Timeslot for the Transmission of UL_Beacon

This refers to the grouping of all UL_Beacon signals in a specific uplink timeslot. By grouping
the UL_Beacon signals together, it is possible to obtain separation between the UL_Beacon
signals and the standard uplink physical channels.

] IPWireless Proprietary Page 7 of 8
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3.6 Cancellation of the UL_Beacon

In a synchronous system it is possible to detect and cancel the UL_Beacon signals from
other celi sites (inter-cell interference).

3.7 Implementation of PLCCH on standard DL common physical channel

The PLCCH carries feedback information to the UEs that are transmitting UL_Beacon
signals. The physical channel used is a standard physical channel therefore the PLCCH can
share a timeslot with other physical channels.

3.8 Fractionation

The number of supported UEs can be increased by fractionating the use of the UL_Beacon
and PLCCH across a multiframe period. Fractionation can also prevent timeslot blocking
where half duplex UEs have a long UL/DL switching time.

3.9 Half Duplex Terminals

Support for half duplex terminals is implicit due to the nature of the TDMA frame structure.
The system is able to manage the allocation of resource across the population of teminals
such that the full capacity of the basestation can be utilised even when only half-duplex
terminals are deployed. Note that full-duplex terminals can be still be supported along with
half duplex UEs.

| ] IPWireless Proprietary Page 8 of 8
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From: Saltzberg, Robert A, <RSalizberg@mofo.com>
Sont. R

To: Paul Howard

Cc:

Subject: Patent Application
Attachments: FDD Disclosure.doc
Dear Paul,

Are you free either Wednesday, Thursday or Friday of this week at 5:15 pm UK time to discuss your patent application?

Best regards,
Rob Saltzberg

Robert Saltzberg
Morrison & Foerster

425 Market Street

San Francisco, CA 94105
W: 415 268-6428

F: 415 268-7522

This message contains information which may be confidential and privileged. Unless you are the addressee (or
authorized to receive for the addressee), you may not use, copy or disclose to anyone the message or any information
contained in the message. If you have received the message in error, please advise the sender by reply e-mail
@mofo.com, and delete the message. Thank you very much.

To ensure compliance with requirements imposed by the IRS, Morrison & Foerster LLP informs you that, it any
advice concerning one or more U.S. Federal tax issues is contained in this communication (including any
attachments), such advice is not intended or written to be used, and cannot be used, for the purpose of (i)
avoiding penalties under the Internal Revenue Code or (ii) promoting, marketing or recommending to another
party any transaction or matter addressed herein.

For information about this legend, go to
http://www.mofo,com/Circular230.html

This message contains information which may be confidential and privileged. Unless you are the addressee (or
authorized to receive for the addressee), you may not use, copy or disclose to anyone the message or any
information contained in the message. If you have received the message in error, please advise the sender by
reply e-mail @mofo.com, and delete the message.
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From: Saltzberg, Robert A, <RSaltzberg@moto.com>
Sent: Friday, Qctober 13, 2006 8:21 PM
To: Paul Howard

Hi Paul,

Attached please find a first draft of claims for your review,

Best regards,
Rob

Robert Saltzberg
Morrison & Foerster

425 Mdrket Street

San Francisco, CA 94105
W: 415 268-6428

F. 415 268-7522

This message contains information which may be confidential and privileged. Unless you are the addressee (or
authorized to receive for the addressee), you may not use, copy or disclose to anyone the message or any information
contained in the message. If you have received the message in error, please advise the sender by reply e-mail
@mofo.com, and delete the message. Thank you very much.

To ensure compliance with requirements imposed by the IRS, Morrison & Foerster LLP informs you that, if any
advice concerning one or more U.S. Federal tax issues is contained in this communication (including any
attachments), such advice is not intended or written to be used, and cannot be used, for the purpose of (i)
avoiding penalties under the Internal Revenue Code or (ii) promoting, marketing or recommending to another
party any transaction or matter addressed herein,

For information about this legend, go to
http://www.mofo.com/Circular230.html

This message contains information which may be confidential and privileged. Unless you are the addressee (or
authorized to receive for the addressee), you may not use, copy or disclose to anyone the message or any
information contained in the message. If you have received the message in error, please advise the sender by
reply e-mail @mofo.com, and delete the message.
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From: Saltzberg, Robert A, <RSaltzberg@mofo.com>

Sent: . Friday, December 15, 2006 6:59 PM

To: ’ Paul Howard

ce: R

Subject: IPW 20074.00 Draft Application

Attachments: ﬁ5624920074specification,_
<<5624920074specificatior| NN

Hi Paul,

Attached please find a draft application for your invention. We previously sent you draft claims (included herein), but have
not yet received your comments.

Please provide your comments on the attached application. We would like to file the application before the end of the
year. If you think a telephone conference would expedite preparation of the application, please let us know a convenient
day next week (preferably Tuesday or Thursday at around 4:30 or later UK time).

Best regards,
Rob

Robert Saltzberg
Morrison & Foerster
425 Market Street
San Francisco, CA 94105
W: 415 268-6428

F: 415 268-7522

This message contains information which may be confidential and privileged. Unless you are the addressee (or
authorized to receive for the addressee), you may not use, copy or disclose to anyone the message or any information
contained in the message. If you have received the message in error, please advise the sender by reply e-mail
@mofo.com, and delete the message. Thank you very much.

To ensure compliance with requirements imposed by the IRS, Morrison & Foerster LLP informs you that, if any
advice concerning one or more U,S. Federal tax issues is contained in this communication (including any
attachments), such advice is not intended or written to be used, and cannot be used, for the purpose of (i)
avoiding penalties under the Internal Revenue Code or (ii) promoting, marketing or recommending to another
party any transaction or matter addressed herein.

For information about this legend, go to
hitp://www.mofo.com/Circular230.html

This message contains information which may be confidential and privileged. Unless you are the addressee (or
authorized to receive for the addressee), you may not use, copy or disclose to anyone the message or any
information contained in the message. If you have received the message in error, please advise the sender by
reply e-mail @mofo.com, and delete the message.
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FDD TDD-CDMA CONCEPT REDA CTED

BACKGROUND OF THE INVENTION

[0001] Time division-code division multiple access (TD-CDMA) is an air interface
technology that combines the benefits of the three elemental concepts in a universal mobile
telecommunication system (UMTS): time division multiple access (TDMA); code division multiple
access (CDMA); and time division duplex (TDD). TDD, in particular, uses the same radio channel
for both uplink and downlink communications, and discriminates between signals by separating the
transmissions in time. One of the benefits obtained by operating both links on the same frequency

is the ability to exploit channel reciprocity.

[6002] Channel reciprocity gives equipment the ability to derive information about uplink
channe! conditions from downlink channel conditions based upon signals received by the user
equipment (UE). Pathloss is one example of channel information that can be obtained from channel
reciprocity. Knowledge of the uplink pathloss enables open-loop power control to be employed for
uplink transmissions. For example, uplink power control is important for the operation of the
CDMA element of TD-CDMA as it counteracts the near-far effect that would otherwise be

encountered if all UEs transmitted at a fixed power regardless of the uplink pathloss.

[6003] The open-loop uplink power control feature provides a significant advantage when
coupled with a multiple access data transmission system that is used for packet-based
communication and/or shared channels. When access to a limited number of uplink channels is
shared between a large population of terminals it is imperative that access to the channels can be
switched between terminals with minimal latency. A data terminal that can derive information
needed to access uplink channels from the downlink transmissions (beacon signals) has a significant

advantage over a terminal that relies on the (lengthy) configuration of a dedicated channel in order

o staiih a fcdback chanc,

[0004] However, channel reciprocity cannot always be guaranteed. For example TDD

transmissions may not be permitted in certain frequency spectrum allocations; this is a regulatory

1
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issue and may be used to protect other wireless equipment in the same or adjacent frequency bands.
In these situations the correlation between uplink and downlink channels is lost because the
channels are transported on carrier frequencies that are separated in frequency by an amount that is
greater than the coherence bandwidth of the channel (usually, only a few MHz separation is

sufficient to cause the uplink and downlink fading profiles to be independent).

[0005] In high speed mobile applications, the time delay between downlink and uplink
transmissions may exceed the coherence time of the channel. The maximum time delay that can be
tolerated is a function of the mobile speed and the RF carrier frequency used, with the coherence
time reducing with increasing speed and RF carrier frequency. Also, the use of multiple transmit
and/or receive antennas at the network and/or the mobile terminal can introduce intentional

— decorrelation between the uplink and downlink

channels.

[0006] If the TD-CDMA air interface is to be used in applications where the correlation
between the uplink and downlink path loss is not guaranteed, then a substitute for channel

reciprocity needs to be found.
BRIEF SUMMARY OF THE INVENTION

[6007] Although it is known that methods need to be developed to support air interfaces
where the pathloss is not reciprocal, there is not a method that deals directly with the evolution or
adaptation of an air interface that uses channel reciprocity to deliver key features and advantages to
operate in the conditions where channel reciprocity is not guaranteed. The adaptation provided in
embodiments of the invention introduces a new method for uplink channel control that uses a
feedback scheme as a substitute for the absence of channel reciprocity, with minimal impact on the

ability of the air interface to support uplink shared channels.

[0008] Embodiments of the present invention enables active feedback control between a
base station and user equipment (UE). In particular, the operation of a system designed for TDD,
or unpaired operation, is expanded to operate in FDD, or paired, mode. For example, an uplink

beacon function (for power control) and a modified random access process are added as a

2
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replacement for the information lost due to the lack of channel reciprocity in paired operation. A
UE allocates a time slot for a beacon signal in a frame separated from the time slots for data. A
second time slot is allocated within the frame for the base station to transmit a control signal in
response to the beacon signal. Embodiments of the invention allow a terminal to transmit the uplink
physical channel control signal (UL_Beacon) independently from tanhe uplink physical channel.
Therefore, the implementation of closed loop feedback may operate in the absence of an uplink

physical channel. The control signal instructs the UE to adjust a transmission parameter.

[0009] In other embodiments of the invention a UL_Beacon signal may be combined with a
physical layer common control channel (PLCCH) to form a feedback system. A dedicated timeslot
groups all of the UL_Beacon signals in a specific uplink timeslot. By grouping the UL_Beacon
signals together, embodiments obtain separation between the UL_Beacon signals and the standard
uplink physical channels. Additionally, in a synchronous system embodiments of the invention
detect and cancel the UL_Beacon signals from other cell sites (inter-cell interference). The PLCCH
carries feedback information to the UEs that are transmitting UL_Beacon signals. The PLCCH can

share a timeslot with other physical channels.

[0010] In other embodiments, the number of supported UEs can be increased by
fractionating the use of the UL_Beacon and PLCCH across a multiframe period. Fractionation may
also prevent timeslot blocking where half duplex UEs have a long UL/DL switching time.
Additionally, support for half duplex terminals is implicit due to the nature of the TDMA frame
structure. The system may manage the allocation of resource across the population of terminals
such that the full capacity of the base station can be utilized even when only half-duplex terminals
are deployed. In embodiments of the invention, full-duplex terminals can be still be supported

along with half duplex UEs.

[0011] Moreover, in other efnbodiments, a radio resource control (RRC) connected state
covers the subset of terminals that are in cell forward access channel (Cell_FACH), which are also
transmitting UL_Beacon and receiving PLCCH, thus creating an active control feedback channel.

Management of the UEs that are in Cell_Active state may remove users that are less active, and may
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add users that are newly active while retaining users that may have on-going data transfer

requirements.
BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 illustrates a cellular communication system according to embodiments of

the invention;

[0013] Figure 2 illustrates a timeslot arrangement for uplink and downlink messages
supporting the UL_Beacon and its corresponding PLCCH within a TD-CDMA frame structure

modified to support FDD according to embodiments of the invention;

[0014] Figure 3 illustrates fractionation in different frames at the base station according to

embodiments of the invention;

[0015] Figure 4 illustrates UTRA RRC connected modes according to embodiments of the
invention; »
[0016] Figure 5 illustrates a computer system that may be employed to implement

embodiments of the invention.
DETAILED DESCRIPTION OF THE INVENTION

[0002] Figure 1 illustrates an example‘ of a cellular communication system according to
embodiments of the invention. The network includes a user equipment (UE) domain, a radio access
network (RAN) domain, and a core network domain. The UE domain includes user equipment 1 10
that communicate with at least one base station 112 in the RAN domain via a wireless interface.
The RAN domain may also include a network controller 118 (e.g., radio network controller), such
as that used in UMTS systems. Alternatively, such functionality may be distributed between the
Node Bs and the access gateway (AGW) or other controller in the core network. Figure 1 also
illustrates an optional radio resource manager (RRM) 114. As described below, the RRM may

perform functions otherwise performed by the Node Bs or an AGW in some embodiments,
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[0003] The core network (CN) 116 includes, in this example, an access gateway (AGW) 118, a
serving GPRS support node (SGSN) 120, and a gateway GPRS support node (GGSN) 122. The
core network is coupled to an external network 124. The SGSN 120 is responsible for session
control, including keeping track of the location of the UEs. The GGSN 122 concentrates and
tunnels user data within the core network 116 to the ultimate destination (e.g., an Internet service
provider) in the external network 124. Further details may be found in the 3GPP UMTS technical
specifications, such as TS23.246 v6.4.0 “3rd Generation Partnership Project; Technical
Specification Group Services and System Aspects; Multimedia Broadcast/Multicast Service
(MBMS); Architecture and Functional Description (Release 6),” published by the 3GPP Support
Office, 650 Route des Lucioles - Sophia Antipolis, Valbonne - FRANCE, which are incorporated by

reference herein.

[6001] - Further details regarding exemplary communications systems that may implement
embodiments of the invention may be found in 3GPP UMTS technical specifications, such as TR
23.882, “3GPP System Architecture Evolution: Report on Technical Options and Conclusions”; TR
25.912, “Feasibility Study for Evolved UTRA and UTRAN”; TS 23.101, “General Universal
Mobile Telecommunications System (UMTS) Architecture,” all of which are incorporated by

reference herein.

TDD to FDD Evolution

[60602] A system designed for operation in Time Division Duplex (TDD) mode has base
stations and terminals that transmit and receive at orthogonal points in time. In normal operation
terminals are in receive mode when the base station is transmitting, and base stations are in receive
mode when terminals are transmitting. In conventional TDD implementations, neither base stations
nor the terminals are able to transmit and receive at the same points in time because the same

frequency is used for uplink and downlink communication.
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[06003] Such a system can be adjusted to operate in Frequency Division Duplex (FDD)
mode, where the uplink and downlink communications occur on different frequencies. According
to embodiments of the invention, to make full and efficient use of the frequency spectrum resources,
the base stations are adapted to transmit and receive at the same time. This is possible since the
uplink and downlink communications now occur on different frequencies. The terminals, however,
retain the restriction of transmitting and receiving at orthogonal points in time to retain the
simplicity of not having to transmit and receive at the same time (e.g., no duplexer required). The
full use of the frequency spectrum is then obtained by allocating the resource across a plurality of

terminals.

[0004] Additional measures may be needed if there are aspects of the air interface that rely
on the channel reciprocity that can be assumed for TDD systems. In the case of TD-CDMA,
modifications may be made for the correct operation of uplink power control and rate adaptation.
This can be achieved by defining an uplink physical control channel used for estimating the uplink
channel conditions and a downlink channel used to feed back control information to the terminal.

These channels may not need an associated data physical channel to be operational.

[0005] Modifications may be made to the random access channel. This may be achieved by
introducing an additional indicator step at the start of any physical random access. A new uplink
physical channel carries the random access indicators. A new downlink physical channel carries the

response to received uplink indicators.

Uplink Physical Channel Control Signal

[0006] When pathloss reciprocity is not available, the combination of an uplink physical
channel control signal with a downlink feedback channel may be used to keep the terminal informed
of the condition of the uplink channel. The uplink physical control signal is referred to herein as an

“Uplink Beacon” (UL_Beacon).

[0007] In general, a system that supports shared channels may also support shared access to
a large number of terminals. To extract the maximum benefit from the resulting trunking gain,

shared channels can be quickly and efficiently re-allocated between the population of UEs. In order

6
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to obtain rapid access to the uplink shared channels, terminals can transmit at the correct power with

their first transmission so that latency can be kept to a minimum.

[0008] According to embodiments of the invention, the physical channel control signal is
separate from the uplink (shared) physical channel. Thus, terminals are able to transmit an
UL_Beacon independently of their access to the uplink shared channel. The system may implement
a closed loop control system, in which the base station detects the received power and/or other
channel information from the UL_Beacon, and sends controlling commands back to each terminal

to keep the terminal informed of the channel conditions observed at the base station.

[6009] In certain embodiments, the closed loop control system is simply based on the
UL_Beacon power received at the base station. The base station may send power control
commands on a shared downlink channel to each terminal based on the power received from the
UL_Beacon signal. Each power control command may, for example, indicate whether terminal
power should be increased or decreased by a predetermined amount. —This
downlink channel is referred to as the “Physical Layer Control Channel” (PLCCH). The capacity of
the PLCCH may be matched to the number of bits required in the feedback field and the number of
UL_Beacon signals that can be simultaneously supported. That is, each UL_Beacon may
correspond to one bit of the PLLCH. All terminals transmitting UL_Beacon signals may receive

this channel and extract the relevant feedback field.

[0010] It is possible to extend the complexity of the control loop by sending control
commands based on other aspects of the UL_Beacon signal as received by the base station, such as
time-of-arrival, and channel impulse response. The amount of resource that is required for the

feedback channel increases with the size (in bits) of the feedback information to each UE.

[0011] For example, for air interface technologies with a TDMA element, it is possible to
adapt the TDMA frame structure to provide separation between the UL_Beacon and the normal
physical channels by dedicating at least one uplink time slot per frame (or at least one time slot per

multi-frame) to carrying UL_Beacon signals.
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[0012] By placing UL_Beacon ‘signals in a dedicated timeslot, a dedicated detection scheme
can be applied which may include performance enhancing features such as intra-cell cancelling (for
alleviating the effects of cross-correlation interference between UL_Beacon signals transmitted by
multiple terminals in the same cell), or inter-cell cancelling (for reducing the interference from
neighboring cells in the case where the UL_Beacon timeslots are time synchronized). Cross-
interference between UL_Beacon and normal uplink bursts is avoided by the separation obtained

from the use of separate time slots.

[0013] Those skilled in the art will recognize that there are a large number of possibilities
for the arrangement of a UL_Beacon and its associated PLCCH within the frame structure
according to embodiments of the invention. More than one UL_Beacon and PLCCH per frame
could be supported if the feedback update rate is required to be faster than the frame rate (at the
expense of system capacity). For system applications that can tolerate a slower feedback rate,

embodiments may fractionate the use of the UL_Beacon timeslot (and the associated PLCCH).

[0014] When fractionation is employed, the allocation of the UL_Beacon timeslot in a given
frame may be assigned to a group of terminals depending on the current fractionation phase, thus
increasing the number of terminals that can be supported with active physical channel feedback
control. The maximum fractionation cycle length may be determined by the feedback update rate

that the system requires in order to meet its performance targets.

[0015] Figure 2 illustrates an example of a timeslot arrangement supporting the UL_Beacon
and its corresponding PLCCH within a TD-CDMA frame structure modified to support FDD. In
this example, the PLCCH 212 shares a timeslot with another downlink shared channel. This is
possible since normal downlink physical channels are used to transmit the PLCCH. The downlink
frame also comprises a downlink beacon timeslot 206, a access control timeslot 208, and normal
traffic carrying timeslots 210. The uplink frame comprises a UL_Beacon control timeslot 216, an

access control timeslot 218, and normal traffic carrying timeslots 214.

[0016] Figure 3 illustrates an example where fractionation is employed. The UL_Beacon
and PLCCH timeslots are active in every frame at the base station 302. However, terminal 304,

terminal 306, and terminal 308 have been assigned a different fractionation phase. Figure 3

8
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illustrates the case where the fractionation phase is 3. For example, the fractionation phase of
terminal 304 occurs in frame #0 310, the fractionation phase of terminal 306 occurs in frame #1
312, and the fractionation phase of terminal 308 occurs in frame #2. Since the fractionation phase is

3, the phase for terminal 304 occurs again in frame #3 316.

Half Duplex Terminals

[6017] Embodiments of the invention enable terminals to operate in half duplex or full
duplex mode. In a half duplex system, base stations and terminals do not transmit and receive
simultaneously. When such a system is evolved to operate in paired spectrum, it becomes
inefficient if base stations retain their half duplex operation. It is not necessarily inefficient for the
terminals to do so, however, since half duplex operation may have some advantages in the design

and implementation of the terminal.

[0018] Nonetheless, there are some points that should be considered. For example, a single
terminal may not be able to access all transmit and all receive slots. Therefore, the system may
have to manage resources across the population of terminals to ensure all the available resources at
the base station are efficiently utilized. To prevent blocking of timeslots, half duplex terminals may
be operated with a fractionation cycle of greater than one. In particular, this may also apply for the
case where there are more than one UL_Beacon timeslot per frame. There is a time delay for half
duplex terminals to switch between transmit and receive functions. In some cases this delay
exceeds the guard period inserted between consecutive timeslots. In the half duplex terminal case,
the terminal is unable to transmit and receive on adjacent timeslots. This will affect the locations of
the UL_Beacon, PLCCH, and other common channels. Accordingly, the timeslot arrangement may

be adjusted when the system is configured.

Terminal Management

[0019] Embodiments of this invention separate uplink control from the uplink physical
traffic. This allows the control feedback to operate even when the terminal does not have data to

send, with the consequence that uplink shared channels can be used with maximum efficiency.
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[0020] " In order to use shared channels efficiently, a relatively large user base may be
needed. At the same time, the network resources required to support the control feedback channels
for these terfninals need to be minimized. In general, the number of users that can be supported
with active control feedback channels is smaller than the typical number of users per cell.

Therefore, the terminals in this active state may be managed.

[0021] In UMTS terminology, embodiments of the invention provide a new Universal
Terrestrial Radio Access- Radio Resource Control-Connected (UTRA RRC-Control) sub-state into
the system. UTRA systems already support the idea of different RRC-Connected states (see,
TS25.331 Radio Resource Control (RRC) Protocol Specification, which is incorporated herein by
reference), e.g., CELL. DCH, CELL_FACH etc. This sub-state is referred to as the
CELL_ACTIVE state. Figure 4 illustrates this sub-state in context with other UTRA RRC-
connected states. A UE in a Cell Active sub-state transmits the physical channel control part of the

uplink physical channel only, and nothing else (i.e., no data).

o T

shown in Figure 4, CELL_ACTIVE sub-state is a sub-state of CELL_FACH state 404. In general,
UEs in CELL_FACH state have an RRC connection, but they may not be actively transferring data.
Out of the population of UEs in CELL_FACH state 404, a smaller number of UEs, determined by
the network to be the most-active UEs, are supported in a CELL_ACTIVE state 406. In this state,
the UEs transmit the physical channel control signal and listen to the associated feedback channel
from the network. Because the UE is aware of the uplink pathloss conditions from the feedback
channel, it can have instant access to the uplink shared channels, and the resource allocator in the

network can treat the UE accordingly.

[0023] The rules governing which UEs are maintained in CELL_ACTIVE state are decided
by the network and may be based on factors such as the volume of data transfer required by the UE,
the data transfer rate required by a UE, the frequency of short bursts of data transfer, the total
number of UEs in CELL_FACH state, the time since the last data transfer, the UE power saving

requirements, etc.

10
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[0024] Note that UEs in CELL_ACTIVE state have their transmitters active, therefore it is
necessary for these UEs to monitor the status of the downlink and automatically come out of
CELL_ACTIVE state if the downlink is deemed to be out-of-synchronization (for example, very
high downlink errors or low received signal strength). This feature prevents UEs continuing to

transmit in a state where the feedback channel may be unreliable and thus causing interference.

[06025] While the invention has been described in terms of particular embodiments and
illustrative figures, those of ordinary skill in the art will recognize that the invention is not limited to
the embodiments or figures described. Although embodiments of the present invention are
described, in some instances, using UMTS terminology, those skilled in the art will recognize that
such terms are also used in a generic sense herein, and that the present invention is not limited to

such systems.

[0026] Those skilled in the art will recognize that the operations of the various embodiments
may be implemented using hardware, software, firmware, or combinations thereof, as appropriate.
For example, some processes can be carried out using processors or other digital circuitry under the
control of software, firmware, or hard-wired logic. (The term “logic” herein refers to fixed
hardware, programmable logic and/or an appropriate combination thereof, as would be recognized
by one skilled in the art to carry out the recited functions.) Software and firmware can be stored on
computer-readable media. Some other processes can be implemented using analog circuitry, as is
well known to one of ordinary skill in the art. Additionally, memory or other storage, as well as

communication components, may be employed in embodiments of the invention.

[0027] Figure 5 illustrates a typical computing system 500 that may be employed to
implement processing functionality in embodiments of the invention. Computing systems of this
type may be used in the SC, the radio controllers, the base stations, and the UEs, for example.
Those skilled in the relevant art will also recognize how to implement the invention using other
computer systems or architectures. Computing system 500 may represent, for example, a desktop,
laptop or notebook computer, hand-held computing device (PDA, cell phone, palmtop, etc.),
mainframe, server, client, or any other type of special or general purpose computing device as may

be desirable or appropriate for a given application or environment. Computing system 500 can

11
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include one or more processors, such as a processor 504, Processor 504 can be implemented using a
general or special purpose processing engine such as, for example, a microprocessor,
microcontroller or other control logic. In this example, processor 504 is connected to a bus 502 or

other communications medium,

[6028] Computing system 500 can also include a main memory 508, such as random access
memory (RAM) or other dynamic memory, for storing information and instructions to be executed
by processor 504, Main memory 508 also may be used for storing temporary variables or other
intermediate information during execution of instructions to be executed by processor 504.
Computing system 500 may likewise include a read only memory (“ROM?”) or other static storage

device coupled to bus 502 for storing static information and instructions for processor 504.

[6029] The computing system 500 may also include information storage system 510, which
may include, for example, a media drive 512 and a removable storage interface 520. The media
drive 512 may include a drive or other mechanism to support fixed or removable storage media,
such as a hérd disk drive, a floppy disk drive, a mégnetic tape drive, an optical disk drive, a CD or
DVD drive (R or RW), or other removable or fixed media drive. Storage media 518, may include,
for example, a hard disk, floppy disk, magnetic tape, optical disk, CD or DVD, or other fixed or
removable medium that is read by and written to by media drive 514. As these examples illustrate,
the storage media 518 may include a computer-readable storage medium having stored therein

particular computer software or data.

[0030] In alternative embodiments, information storage system 510 may include other
similar components for allowing computer programs or other instructions or data to be loaded into
computing system 500. Such components may include, for example, a removable storage unit 522
and an interface 520, such as a program cartridge and cartridge interface, a removable memory (for
example, a flash memory or other removable memory module) and memory slot, and other
removable storage units 522 and interfaces 520 that allow software and data to be transferred from

the removable storage unit 518 to computing system 500,

[0031] Computing system 500 can also include a communications interface 524.

Communications interface 524 can be used to allow software and data to be transferred between

12
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computing system 500 and external devices. Examples of communications interface 524 can
include a modem, a network interface (such as an Ethernet or other NIC card), a communications
port (such as for example, a USB port), a PCMCIA slot and card, etc. Software and data transferred
via communications interface 524 are in the form of signals which can be electronic,
electromagnetic, optical or other signals capable of being received by communications interface
524. These signals are provided to communications interface 524 via a channel 528. This channel
528 may carry signals and may be implemented using a wireless medium, wire or cable, fiber
optics, or other communications medium. Some examples of a channel include a phone line, a
cellular phone link, an RF link, a network interface, a local or wide area network, and other

communications channels.

3 4C

[0032] In this document, the terms “computer program product,” “computer-readable
medium” and the like may be used generally to refer to media such as, for example, memory 508,
storage device 518, or storage unit 522. These and other forms of computer-readable media may
store one or more instructions for use by processor 504, to cause the processor to perform specified
operations. Such instructions, generally referred to as “computer program code” (which may be
grouped in the form of computer programs or other groupings), when executed, enable the
computing system 500 to perform functions of embodiments of the present invention. Note that the
code may directly cause the processor to perform specified operations, be compiled to do so, and/or

be combined with other software, hardware, and/or firmware elements (e.g., libraries for performing

standard functions) to do so.

[0033] In an embodiment where the elements are implemented using software, the software
may be stored in a computer-readable medium and loaded into computing system 500 using, for
example, rémovable storage drive 514, drive 512 or communications interface 524. The control
logic (in this example, software instructions or computer program code), when executed by the
processor 504, causes the processor 504 to perform the functions of the invention as described

herein.

[0034] It will be appreciated that, for clarity purposes, the above description has described

embodiments of the invention with reference to different functional units and processors. However,

13
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it will be apparent that any suitable distribution of functionality between different functional units,
processors or domains may be used without detracting from the invention. For example,

functionality illustrated to be performed by separate processors or controllers may be performed by
the same processor or controller. Hence, references to specific functional units are only to be seen
as referencés to suitable means for providing the described functionality, rather than indicative of a

strict logical or physical structure or organization.

[0035] Although the present invention has been described in connection with some
embodiments, it is not intended to be limited to the specific form set forth herein. Rather, the scope
of the present invention is limited only by the claims. Additionally, although a feature may appear
to be described in connection with particular embodiments, one skilled in the art would recognize
that various features of the described embodiments may be combined in accordance with the

invention.

[6036] Furthermore, although individually listed, a plurality of means, elements or method
steps may be implemented by, for example, a single unit or processor. Additionally, although
individual features may be included in different claims, these may possibly be advantageously
combined, and the inclusion in different claims does not imply‘ that a combination of features is not
feasible and/or advantageous. Also, the inclusion of a feature in one category of claims does not
imply a limitation to this category, but rather the feature may be equally applicable to other claim

categories, as appropriate.
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[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).
5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
13/176,298 07/05/2011 Paul Howard IPW2-USCN191712 4342
3624 7590 04/15/2014 I EXAMINER |
VOLPE AND KOENIG, P.C. ABELSON, RONALD B
UNITED PLAZA
30 SOUTH 17TH STREET | ART UNIT PAPER NUMBER |
PHILADELPHIA, PA 19103 e

DATE MAILED: 04/15/2014

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 127 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 127 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
13/176,298 HOWARD, PAUL
: i i i AlA (First Inventor to
Notice of Allowability E’g{\'}g‘fgr& ABELSON 2‘:‘7;’"" File) Statis
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 4/1/14, 7/19/13.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 45, 47-51, 89, 52, 54-58, 90. 59, 61-65, 91, 66, 68-72. 92, 73, 75-79. 93. 80, 82-86, 94, 87. 95. 88, 96;
renumbered as 1-46. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution Highway
program at a participating intellectual property office for the corresponding application. For more information, please see
http//www. uspto gov/patenis/init evenis/pph/index.isp or send an inquiry to PPHfeedbacki@uspio.gov .

4. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[JSome *c) [] None of the:
1. [ Certified copies of the priority documents have been received.
2. [[] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ____.

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [J Examiner's Amendment/Comment

2. [{ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 7/19/13

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/RONALD B ABELSON/
Primary Examiner, Art Unit 2476

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140406
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Doc code: IDS PTO/SB/08a (01-10)

Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 13176298
Filing Date 2011-07-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Paul Howard
Art Unit | 2476
Examiner Name ‘ Ronald B. Abelson

Attorney Docket Number | IPW2-USCN191712

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
AV Patent Number Issue Date . Relevant Passages or Relevant
Initial No Cede! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
. . . L . Pages,Cclumns,Lines where
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
1 20020077151 AA 2002-06-20 Matthews et al.
2 20020119798 AA 2002-08-29 Hamabe
3 20020150058 AA 2002-10-17 Kim et al.
4 20030022683 AA 2003-01-30 Beckmann et al.
5 20030069020 AA 2003-04-10 Speight

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RAJ
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number

13176298

Filing Date

2011-07-05

First Named Inventor ’ Paul Howard

Art Unit

|2476

Examiner Name

‘ Ronald B. Abelson

Attorney Docket Number

| IPW2-USCN191712

6 20070265017 AA 2007-11-15 Ishii et al.

7 20080090528 AA 2008-04-17 Malladi

8 20080144600 AA 2008-06-19 Anderson

9 20020196766 AA 2002-12-26 Hwang et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code#4| Date PP Passages or Relevant

Document :

Figures Appear
1 []
If you wish to add additional Fareign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature decument citation information please click the Add button  Add

EXAMINER SIGNATURE

Examiner Signature /Ronaid Abelson/ Date Considered

04/07/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if hot in conformance and not considered. Include copy of this form with hext communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.A.

EFS Web 2.1.17
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Application Number 13176298
Filing Date 2011-07-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Paul Howard

Art Unit | 2476

Examiner Name ‘ Ronald B. Abelson

Attorney Docket Number |IPW2-USCN191712

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 3 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RAJ

Ex.1006 / Page 668 of 823
TESLA, INC.



Application Number 13176298
Filing Date 2011-07-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ’ Paul Howard
Art Unit | 2476

Examiner Name ‘ Ronald B. Abelson

Attorney Docket Number | IPW2-USCN191712

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}2).

[[] See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Harry Vartanian/ Date (YYYY-MM-DD) 2013-07-19

Name/Print Harry Vartanian Registration Number 56,787

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2117 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RAJ

Ex.1006 / Page 669 of 823
TESLA, INC.



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the applicaticn or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4, A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /RAJ

EFS Web 2.1.17
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e . Application/Control No. Applicant(s)/Patent under
Issue Classification 13/176.298 Reexamination
HOWARD, PAUL
H“ H“ “| Examiner Art Unit
RONALD B. ABELSON 2476

ISSUE CLASSIFICATION

ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
370 337 H|o04| B 7 /2643 /
CROSS REFERENCES
H|]04 | W 74 /04 /
CLASS I SUBCLASS (ONE SUBCLASS PER BLOCK)
370 280 329 442 H | 04 B 1 /56 /
H | 04 B 7 /2656 /
H| 04 |W 28 /04 /
H |04 | W 72 /04 /
H | 04 L 12 /2801 /
Total Claims Allowed: 46
(Assistant Examiner)  (Date) /Ronald Abelson/
47714 oG 0.G.
Print Claim(s) Print Fig.
(Legal Instruments Examiner) ~ (Date) (Primary Examiner) (Date) 45 ]
|:| Claims renumbered in the same order as presented by applicant | [] CPA JT.D. [JR.1.47
— © — © — © — © — © — © — ©
© c © < © < © < © < (o] c © o
£l o £l D sl D £ o sl D S| D E | D
1 31 16 | 61 21 1 121 151 181
2 32 17 | 62 28 | 92 122 152 182
3 33 18 | 63 35 | 93 123 153 183
4 34 19 | 64 42 | 94 124 154 184
5 35 20 | 65 44 | 95 125 155 185
6 36 22 | 66 46 | 96 126 156 186
7 37 67 97 127 157 187
8 38 23 | 68 98 128 158 188
9 39 24 | 69 99 129 159 189
10 40 25 | 70 100 130 160 190
11 41 26 | 71 101 131 161 191
12 42 27 | 72 102 132 162 192
13 43 29 | 73 103 133 163 193
14 44 74 104 134 164 194
15 1 45 30 | 75 105 135 165 195
16 46 31 76 106 136 166 196
17 2 47 32 | 77 107 137 167 197
18 3 48 33 | 78 108 138 168 198
19 4 49 34 | 79 109 139 169 199
20 5 50 36 | 80 110 140 170 200
21 6 51 81 111 141 171 201
22 8 52 37 | 82 112 142 172 202
23 53 38 | 83 113 143 173 203
24 9 54 39 | 84 114 144 174 204
25 10 | 55 40 | 85 115 145 175 205
26 11 | 56 41 86 116 146 176 206
27 12 | 57 43 | 87 117 147 177 207
28 13 | 58 45 | 88 118 148 178 208
29 15 | 59 7 89 119 149 179 209
30 60 14 | 90 120 150 180 210
U.S. Patent and Trademark Office Part of Paper No. 20140406
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Index of Claims

Application/Control No.

Applicant(s)/Patent Under
Reexamination

13176298 HOWARD, PAUL
LTI s
RONALD B ABELSON 2476
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | | Interference 0] Objected
[J Claims renumbered in the same order as presented by applicant O cpA O T.D. O R.1.47
CLAIM DATE
Final Original |02/01/2013|07/17/2013|10/29/2013|04/07/2014

1 45 4 v v =

46 o - - -
2 47 o) v v =
3 48 0 v v =
4 49 0 v v =
5 50 O v v =
6 51 v v v =
8 52 v v v _

53 @) - - -
9 54 @) v v =
10 55 O v v =
11 56 O v v =
12 57 O v v =
13 58 O 4 4 =
15 59 v 4 4 =

60 @) - - -
16 61 O v v =
17 62 (@] v v =
18 63 O 4 4 =
19 64 O v v =
20 65 @) 4 4 =
22 66 v v v =

67 O - - -
23 68 O v v =
24 69 O 4 4 =
25 70 @) 4 v =
26 71 o v v Z
27 72 (o] v v =
29 73 v v v =

74 O - - -
30 75 O 4 4 =
31 76 @) 4 v =
32 77 @) 4 v =
33 78 @) v v =
34 79 O v v =
36 80 v v v =

U.S. Patent and Trademark Office

Part of Paper No. : 20140406
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13176298 HOWARD, PAUL
LT
RONALD B ABELSON 2476
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | | Interference 0] Objected
[J Claims renumbered in the same order as presented by applicant O cpA O T.D. O R.1.47
CLAIM DATE
Final Original  [02/01/2013|07/17/2013[10/29/2013|04/07/2014
81 0 - - -
37 82 0 v v =
38 83 o) v v =
39 84 o v v =
40 85 o) v v -
41 86 0 v v =
43 87 v v =
45 88 v v =
7 89 v v =
14 90 v v =
21 91 v Y =
28 92 v v =
35 93 v v =
42 94 v v =
44 95 v v =
46 9 v v =
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

U.S. Patent and Trademark Office

Part of Paper No. : 20140406

Ex.1006 / Page 673 of 823

TESLA, INC.



Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13176298 HOWARD, PAUL
Examiner Art Unit
RONALD B ABELSON 2476
4 Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | | Interference 0] Objected
[ Claims renumbered in the same order as presented by applicant O cpa O T7.D. O R.1.47
CLAIM DATE
Final Original [02/01/2013|07/17/2013|10/29/2013|04/07/2014
117
118
119
120
121
122
123
124
125
126
127
128
129
130
U.S. Patent and Trademark Office Part of Paper No. : 20140406
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 4342

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORNE(Y).DOCKET
13/176,298 07/05/2011 370 2476 IPW2-USCN191712
RULE
APPLICANTS
INVENTORS

Paul Howard, Bristol, UNITED KINGDOM:;

** CONTINUING DATA *r+rssssikikibsrkihkikiok
This application is a CON of 11/646,692 12/27/2006 PAT 8009639

** FOREIGN APPLICATIONS ******* i
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

07/14/2011
Foreign Priority claimed U ves MiNo STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met U ves BNO d M%ﬁgﬁéa COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and TBOETQE%/B UNITED 5 24 3
Acknowledged Examiner's Signature Initials K|NG DOM
ADDRESS

VOLPE AND KOENIG, P.C.
UNITED PLAZA

30 SOUTH 17TH STREET

PHILADELPHIA, PA 19103
UNITED STATES

TITLE
Feedback Control in an FDD TDD-CDMA System

[Q All Fees
10 1.16 Fees (Filing)

FEES: Authority has been given in Paper |
FILING FEE : :
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT |2 117 Fees (Processing Ext. of time) I

4644 No. for following: ‘EI 1.18 Fees (Issue)
IEI Other
|Q Credit

BIB (Rev. 05/07).
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

13176298 HOWARD, PAUL
RONALD B ABELSON 2476
CPC- SEARCHED
Symbol Date Examiner
HO4B 1/56, 7/2656, 7/2643 4/7/14 RA
HO4W 80/04, 88/06, 28/04, 72/04, 72/0446, 84/12, 74/04 4/7/14 RA
HO4L 12/2801 4/7/14 RA
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
370 280,328,329,336,337,442 4/7/14 RA
SEARCH NOTES
Search Notes Date Examiner
CPC combined with limited text search in East 4/7/14 RA
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
370 280,328,329,336,337,442 4/7/14 RA

U.S. Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/176,298 07/05/2011 2476 4644 IPW2-USCN191712 24
CONFIRMATION NO. 4342
3624 CORRECTED FILING RECEIPT
VOLPE AND KOENIG, P.C.
UNITED PLAZA R LA A O A o
000000068519732

30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103

Date Mailed: 05/20/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Paul Howard, Bristol, UNITED KINGDOM,;
Applicant(s)
Paul Howard, Bristol, UNITED KINGDOM,;
Assignment For Published Patent Application
WIRELESS TECHNOLOGY SOLUTIONS LLC, New York, NY

Power of Attorney: The patent practitioners associated with Customer Number 3624

Domestic Priority data as claimed by applicant
This application is a CON of 11/646,692 12/27/2006 PAT 8009639

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 07/14/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/176,298

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title
COMMUNICATIONS IN A WIRELESS NETWORK
Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

3624 7590 0411512014 I hereby certify that this Fee(s) Transmittal is being deposited with the United
VOLPE AND KOENIG, P.C. States Postal Service with sufficient postage for first class mail in an envelope
UNITED PLAZA addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.
30 SOUTH 17TH STREET —
PHILADELPHIA, PA 19103 (Deposiiors e
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/176,298 07/05/2011 Paul Howard IPW2-USCN191712 4342

TITLE OF INVENTION: Feedback-Controt-in-an FDD- TDD-CDMA-System COMMUNICATIONS IN A WIRELESS NETWORK

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 07/15/2014
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
ABELSON, RONALD B 2476 370-281000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

1 Volpe and Koenig, P.C.

CFR 1.363). .
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

&
Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2

(] "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Intellectual Ventures Holding 81 LLC Las Vegas, NV

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
Publication Fee (No small entity discount permitted) Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number  22-0493 (enclose an extra copy of this form).
5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Harry Vartanian/ Date July 11, 2014
Typed or printed name Harry Vartanian Registration No. 56,787
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

13176298

Filing Date:

05-Jul-2011

Title of Invention:

COMMUNICATIONS IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Paul Howard

Filer:

Harry Vartanian/Elizabeth McGinty

Attorney Docket Number:

IPW2-USCN191712

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0
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Description Fee Code Quantity Amount Sut-;l'g(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 19552403
Application Number: 13176298
International Application Number:
Confirmation Number: 4342

Title of Invention:

COMMUNICATIONS IN A WIRELESS NETWORK

First Named Inventor/Applicant Name:

Paul Howard

Customer Number:

3624

Filer:

Harry Vartanian/Elizabeth McGinty

Filer Authorized By:

Harry Vartanian

Attorney Docket Number:

IPW2-USCN191712

Receipt Date: 11-JUL-2014
Filing Date: 05-JUL-2011
Time Stamp: 14:49:01

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 1143
Deposit Account 220493

Authorized User

VARTANIAN, HARRY

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
IPW2-USCN191712- 321197
1 Issue Fee Payment (PTO-85B) IssueFeePayment-20140711. no 1
PDF 2d513a72ebedf7aa05e5cc] d8fe220100d67]
Warnings:
Information:
32217
2 Fee Worksheet (SB06) fee-info.pdf no 2
f77ef4c9facc931af411ca276a433d65e362(]
a66
Warnings:
Information:
Total Files Size (in bytes):l 353414

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/176,298 08/19/2014 8811356 IPW2-USCN191712 4342
3624 7590 07/30/2014
VOLPE AND KOENIG, P.C.
UNITED PLAZA

30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 172 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Paul Howard, Bristol, UNITED KINGDOM,;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA 1is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Case 2:24-ov-00383-3RG  Document 4 Filed 10/1%/21 Page 1 of 2 Pagelll #: 5679

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
[ Trademarks or [J Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
Eastern District of Texas

PLAINTIFF DEFENDANT

INTELLECTUAL VENTURES I LLC and TOYOTA MOTOR CORP.; TOYOTA MOTOR NORTH

INTELLECTUAL VENTURES Il LLC AMERICA, INC.; TOYOTA MOTOR ENGINEERING &

MANUFACTURING NORTH AMERICA, INC.; and
TOYOTA MOTOR SALES, U.S.A., INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 6,832,283 12/14/2004 INTELLECTUAL VENTURES Il LLC

2 7,484,008 1/27/2009 INTELLECTUAL VENTURES | LLC

3 9,291,475 3/22/2016 INTELLECTUAL VENTURES Il LLC

4 7,382,771 6/3/2008 INTELLECTUAL VENTURES Il LLC

5 SEE ATTACHED

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:21-ov-00388-IRG  Document 4 Fied 10/48/21 Page 2 of 2 Pagelly #: 5880

IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
MARSHALL DIVISION

INTELLECTUAL VENTURES I LLC and
INTELLECTUAL VENTURES I LLC,

Plaintiffs, C.A No. 2:21-cv-389

V.

TOYOTA MOTOR CORP.; TOYOTA
MOTOR NORTH AMERICA, INC,;
TOYOTA MOTOR ENGINEERING &
MANUFACTURING NORTH AMERICA,
INC.; and TOYOTA MOTOR SALES, US.A.,
INC,,

JURY TRIAL DEMANDED

Defendants.

N’ N N N N N N N N N N N N N N N e N N’

9,232,158 INTEL
9,602,608 3/21/2017 INTELLECTUAL VENTURES I LLC
10,292,138 5/14/2019 INTELLECTUAL VENTURES I LLC
7684318 3/23/2010 INTELLECTUAL VENTURES I LLC

8,953,641 2/10/2015 INTELLECTUAL VENTURES I LLC
9,681,466 6/13/2017 INTELLECTUAL VENTURES I LLC
8,811,356 8/19/2014 INTELLECTUAL VENTURES I LLC
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Case 2:21-ov-00380-IRG Document & Fied 10418421

AO 120 (Rev. 08/10)

Fage 1 of 2 Pagell #5349

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
[ Trademarks or [J Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
Eastern District of Texas
PLAINTIFF DEFENDANT

INTELLECTUAL VENTURES I LLC and
INTELLECTUAL VENTURES Il LLC

HONDA MOTOR COMPANY, LTD.; AMERICAN HONDA
MOTOR COMPANY, INC.; AMERICAN HONDA
FINANCE CORP.; HONDA OF AMERICA
MANUFACTURING, INC., et al.

TRigE]I::/II\fR%RN o. %?{T”]?R?Al-;)[])aﬁfgg HOLDER OF PATENT OR TRADEMARK
1 6,832,283 12/14/2004 INTELLECTUAL VENTURES Il LLC
2 9,602,608 3/21/2017 INTELLECTUAL VENTURES Il LLC
3 7,891,004 2/15/2011 INTELLECTUAL VENTURES | LLC
4 9,291,475 3/22/2016 INTELLECTUAL VENTURES Il LLC
5 SEE ATTACHED

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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Case 2:21-ov-00380-IRG Document & Fied 10418421

Fage 2 of 2 Pagelly #: 5350

IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
MARSHALL DIVISION

INTELLECTUAL VENTURES I LLC and
INTELLECTUAL VENTURES I LLC,

Plaintiffs,
v.

HONDA MOTOR COMPANY, LTD.;
AMERICAN HONDA MOTOR COMPANY,
INC.; AMERICAN HONDA FINANCE
CORP.; HONDA OF AMERICA
MANUFACTURING, INC.; HONDA
MANUFACTURING OF ALABAMA, LLC;
and HONDA MANUFACTURING OF
INDIANA, LLC,

Defendants.

N’ N’ N N N N N N N N N N N N N N N N’ e’

C.A. No. 2:21-cv-390

ADDENDUM TO

REPORT ON THE FILING OR
DETERMINATION OF AN ACTION
REGARDING A PATENT OR
TRADEMARK

7,382,771 INTEL

9232158 1/5/2016 INTELLECTUAL VENTURES I LLC
9,681,466 6/13/2017 INTELLECTUAL VENTURES I LLC
10,292,138 5/14/2019 INTELLECTUAL VENTURES I LLC
7684318 3/23/2010 INTELLECTUAL VENTURES I LLC
8,953,641 2/10/2015 INTELLECTUAL VENTURES I LLC
8,811,356 8/19/2014 INTELLECTUAL VENTURES I LLC
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The United States Patent and Trademark Office

PATENT TRIAL AND APPEAL BOARD

A petition has been filed in Patent Number 8,811,356 | Application Number 13/176,298

on 6/13/2022 (Date).

The Case Number is IPR2022-01130
(IPR, CBM, PGR, DER #)

To view the documents filed in this petition, go to https:/ptab.uspto.gov.

Use the Search PTAB tab and enter the Patent Number or the Trial or Case Number and éelect
the Search button.

Questions regarding this notice should be directed to the Patent Trial and Appeal Board at 571-
272-7822.
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Trials@uspto.gov Paper 13
571-272-7822 Date: December 12, 2022

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

TOYOTA MOTOR CORP. and
CONTINENTAL AUTOMOTIVE SYSTEMS, INC.,
Petitioners,

V.

INTELLECTUAL VENTURES I1 LLC,
Patent Owner.

IPR2022-01130
U.S. Patent No. 8,811,356 B2

Before JAMES P. CALVE, SCOTT A. DANIELS, and
FREDERICK C. LANEY, Administrative Patent Judges.

CALVE, Administrative Patent Judge.
DECISION

Granting Institution of /nter Partes Review
3J5US8.C. §314
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L INTRODUCTION

Toyota Motor Corporation (“Toyota” or “Petitioner”’) and Continental
Automotive Systems, Inc. (“Continental” or “Petitioner”) (also collectively
“Petitioners”) filed a Petition requesting inter partes review (“IPR”) of claims
1-7,22-28, and 43-46 of U.S. Patent No. 8,811,356 B2 (Ex. 1001, “the *356
patent”). Paper 1 (“Pet.”). Intellectual Ventures II LLC (“Intellectual
Ventures™ or “Patent Owner™) filed a Preliminary Response to the Petition.
Paper 10 (“Prelim. Resp.”).

Under 35 U.S.C. § 314(a), an inter partes review may not be instituted
“unless . . . there is a reasonable likelihood that the petitioner would prevail
with respect to at least 1 of the claims challenged in the petition.” Upon
consideration of the arguments and evidence presented by Petitioners and
Patent Owner, we are persuaded that Petitioners demonstrated a reasonable
likelihood that they would prevail in showing the unpatentability of at least
one of the challenged claims. See 35 U.S.C. § 314(a). Accordingly, we
institute an infer partes review of the challenged claims.

A. Real Parties in Interest

Petitioners state that Toyota Motor Corp., Toyota Motor North
America, Inc., Toyota Motor Engineering & Manufacturing North America,
Inc., Toyota Motor Sales, U.S.A., Inc., Continental Automotive Systems, Inc.,
Continental Automotive GmbH, Continental Automotive Technologies
GmbH, Continental Automotive, Inc., and Continental AG (identified as the
parent of Continental Automotive, Inc.) are the real parties in interest. Pet. 83.
Patent Owner states that Intellectual Ventures II LLC is the patent owner and

the sole real party in interest. Paper 5, 2.
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B.  Related Matters

The parties indicate that the 356 patent is at issue in the district court
litigations of Intellectual Ventures I LLC and Intellectual Ventures Il LLC v.
Toyota Motor Corp. et al., Case No. 2:21-cv-00389 (E.D. Tex. October 19,
2021), Intellectual Ventures I LLC and Intellectual Ventures I LLC v. Honda
Motor Co., Ltd. et al., Case No. 3:22-cv-00761 (N.D. Tex. April 4, 2022), and
Intellectual Ventures I LLC and Intellectual Ventures 11 LLC v. General
Motors Company, Case No. 6:21-cv-01088 (W .D. Tex. October 19, 2021).
Pet. 84; Paper 5, 2.

C.  The 356 Patent (Ex. 1001)

The 356 patent is titled “Communications in a Wireless Network™ and
describes closed loop feedback by allocating a timeslot! in an uplink frame to
send a control signal from user equipment (UE) to a base station, which sends
controls back to the UE. Ex. 1001, 2:6-48, 4:35-5:41, 5:50-6:4. Each UE
allocates a timeslot to send a beacon signal (UL_Beacon) in an uplink frame
separated from timeslots to send data. /d. at 2:20-42, 4:35-55, 5:15-20. Base
stations respond to UL Beacon signals on a downlink Physical Layer Control
Channel (PLCCH) with power control commands. /d. at 2:31-60, 4:49-5:60.

This technique provides active feedback control between a base station
and UE terminals. /d. at 2:17-18. An Uplink Beacon (UL_Beacon) signal 1s
received by a base station, which determines power and channel information
from it and sends power and other control commands to the UE terminal on
the PLCCH to control uplink transmission parameters of the UE. /d. at 2:20—
61, 4:35-5:41, 5:50-60. Figure 2 of the 356 patent is reproduced below to

illustrate the allocation of a separate timeslot for a UL Beacon and a PLCCH.

! The *356 Patent uses “timeslot” and “time slot” interchangeably. We do too.

3
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Figure 2 depicts an uplink (UL) frame with a timeslot 216 allocated to

transmit a UL Beacon separate from timeslots 214 used to transmit data. A

base station allocates a timeslot 212 in a downlink (DL) frame to transmit

PLCCH control commands to control uplink transmissions of the UE separate

from timeslots 210 used to transmit data. /d. at 2:11-48, 4:35-5:20, 5:50-60.
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Because “a UE allocates a time slot for a beacon signal separated from

the time slots for data in a frame,” the UE may “transmit the uplink physical

channel control signal (UL Beacon) independently from the uplink physical
channel.” Id. at 2:24-30 (emphasis added).

Separating uplink control channel and UL Beacon timeslot 216 from

uplink physical traffic timeslots 214 “allows the control feedback to operate

even when the terminal does not have data to send, with the consequence that

uplink shared channels can be used with maximum efficiency.” /d. at 6:33—

37. If a slower update rate is desired, UL Beacon and PLCCH timeslots can

be fractionated as illustrated in Figure 3, which is reproduced below. /d. at

5:38-41.
310- 32- 314~ 3186,
N N ™ N
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Figure 3 illustrates a fractionation that provides updates in every third
frame. Terminal 304 receives feedback in frames #0 310, #3 316. Terminal
306 receives an update in frame #1 312, and terminal 308 receives an update
in frame #2 314. Id. at 5:65-6:4. The fractionation phase is 3. /d. at 6:3.

As aresult of allocating at least one separate timeslot per uplink frame
to send a UL Beacon control signal 216 separated from normal data physical
channels 214, a TDMA frame structure may be adapted to provide separation
between the UL Beacon and the normal physical channels as illustrated in
Figure 2. Id. at 5:15-20. Alternatively, this use of an allocated, separated
timeslot for sending control signals such as a UL Beacon may be used to send
at least one signal per multiple uplink frames by allocating a separate timeslot
every two, three, or more uplink frames as illustrated in Figure 3 for system
applications that can tolerate a slower feedback rate. /d. at 5:21-41.

More than one UL Beacon and its associated PLCCH timeslot may be
allocated within a frame structure if the feedback update rate is required to be
faster than the frame rate (at the expense of system capacity). /d. at 5:35-38.
Allocating a separate timeslot to send a UL Beacon allows a large number of
possibilities to arrange a UL Beacon and PLCCH in a frame. Id. at 5:32-35.

By placing UL _Beacon signals in a dedicated timeslot, a
dedicated detection scheme can be applied which may include
performance enhancing features such as intra-cell cancelling
(for alleviating the effects of cross-correlation interference
between UL_Beacon signals transmitted by multiple terminals
in the same cell), or inter-cell cancelling (for reducing the
interference from neighboring cells in the case where the

UL _Beacon timeslots are time synchronized). Cross-
interference between UL Beacon and normal uplink bursts is
avoided by the separation obtained from the use of separate
time slots.

Id. at 5:21-31 (emphasis added).
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This description of the closed loop feedback control in the 356 Patent
makes clear that allocation of a separate timeslot for sending a UL_Beacon
control signal in an uplink frame or uplink channel with the allocated timeslot
for the UL Beacon separated from timeslots used to send data in the uplink
frame 1s a key feature. As a result, feedback control can operate “even when
the terminal does not have data to send” so that the separated “uplink shared
channels can be used with maximum efficiency.” Id. at 6:33-37.

D.  Illustrative Claims

Of challenged claims 1-7, 22-28, and 4346, claims 1, 22, 43, and 45
are independent. Claims 2—7 depend from claim 1. Claims 23-28 depend
from claim 22. Claim 44 depends from claim 43, and claim 46 depends from
claim 45. Claims 1 and 22, which illustrate the claimed subject matter, are
reproduced below with Petitioners’ alphanumeric annotations to indicate each
limitation. Claim 1 1s directed to user equipment while claim 22 is directed to
a method performed by a UE similar in scope to claim 1 as indicated below.

1. [1p] A user equipment (UE) comprising:

1[a] a processor configured to receive resource allocation
information associated with an uplink physical control channel,
wherein the uplink physical control channel and a physical uplink
shared channel have different resources;

1[b] the processor 1s further configured to send data over the
physical uplink shared channel in assigned time intervals;

1[c] the processor is further configured, in a time interval
that it is not sending information over the physical uplink shared
channel, to send a signal over the uplink physical control channel
based on the received resource allocation information; and

1[d] the processor is further configured to receive feedback
information from a downlink control channel.

Ex. 1001, 9:40-54; see Pet. 1v, 67-71.
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22. [22p] A method performed by a user equipment (UE),
the method comprising:

22[a] receiving, by the UE, resource allocation information
associated with an uplink physical control channel, wherein the
uplink physical control channel and a physical uplink shared
channel have different resources;

22[b] sending, by the UE, data over the physical uplink
shared channel in assigned time intervals;

22[c] sending, by the UE in a time interval that it is not
sending information over the physical uplink shared channel, a
signal over the uplink physical control channel based on the
received resource allocation information; and

22[d] receiving, by the UE, feedback information from a
downlink control channel.

Ex. 1001, 11:25-38; see Pet. 1—11, 33-42.
D. Prior Art and Asserted Grounds

Petitioners challenge the claims on the following grounds:?

1 22.23,25-28. 45,46 | 102(a), (b) 802.16 Standard*

1-7,24,43, 44 103(a) 802.16 Standard

3 802.16 Standard,
1-7,43, 44 103(a) Mohanty’

2 Petitioners support their challenge with a Declaration of Dr. Robert Akl,
D.Sc. (Ex. 1003). See infra.

3 The Leahy-Smith America Invents Act (“AIA”), Pub. L. No. 112-29, 125
Stat. 284, 287-88 (2011), amended 35 U.S.C. § 103, is effective March 16,
2013. Because the application from which the 356 patent issued has an
effective filing date prior to March 16, 2013, the pre-AIA version of § 103
applies. See Ex. 1001, code (63).

+Ex 1005, IEEE Std 802.16-2004, IEEE Standard for Local and metropolitan
area networks, Part 16: Air Interface for Fixed Broadband Wireless Access
Systems, publicly available Nov. 23, 2004 (“the Standard™).

> Ex. 1009, US 2007/0105600 A1, published May 10, 2007 (“Mohanty”).

8
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II. ANALYSIS
A. Legal Standards

A “prior art reference—in order to anticipate under 35 U.S.C. § 102—
must not only disclose all elements of the claim within the four corners of the
document, but must also disclose those elements ‘arranged as in the claim.””
Net MoneylIN, Inc. v. VeriSign, Inc., 545 F.3d 1359, 1369 (Fed. Cir. 2008)
(quoting Connell v. Sears, Roebuck & Co., 722 F.2d 1542, 1548 (Fed. Cir.
1983)). “A single prior art reference may anticipate without disclosing a
feature of the claimed invention if such feature is necessarily present, or
inherent, in that reference.” Allergan, Inc. v. Apotex Inc., 754 F.3d 952,958
(Fed. Cir. 2014).

A patent claim is unpatentable under 35 U.S.C. § 103 if the differences
between the claimed subject matter and the prior art are such that the subject
matter, as a whole, would have been obvious at the time the invention was
made to a person having ordinary skill in the art to which said subject matter
pertains. 35 U.S.C. § 103; KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406
(2007). “[W]hen a patent claims a structure already known in the prior art
that is altered by the mere substitution of one element for another known in
the field, the combination must do more than yield a predictable result.” KSR,
550 U.S. at 416 (citing United States v. Adams, 383 U.S. 39, 50-51 (1966)).
The question of obviousness is resolved based on underlying factual
determinations including: (1) the scope and content of the prior art; (2) any
differences between the claimed subject matter and the prior art; (3) the level
of ordinary skill in the art; and (4) when in evidence, objective evidence of

non-obviousness. Graham v. John Deere Co.,383 U.S. 1, 17-18 (1966).
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B.  Level of Ordinary Skill in the Art
Petitioners assert that a person of ordinary skill in the art at the time of
the *356 patent

would have had at least a Bachelor’s degree in Electrical
Engineering, Computer Engineering, or related field, with at least
three to four years of experience in wireless communication
technology, or a Master’s degree in electrical engineering,
computer engineering, or equivalent. Akl, § 19. Additional
education could substitute for professional experience and vice
versa. Id.

Pet. 32 (citing Ex. 1003 § 19). Petitioners also assert that “[t]he level of
ordinary skill in the art may be reflected by the prior art of record.” 7d.

Patent Owner does not expressly address the level of ordinary skill in
the art. See generally Prelim. Resp.

On this record, Petitioners’ proposed level of ordinary skill in the art is
not disputed and is consistent with our review and understanding of the
technology and descriptions in the 356 patent and the asserted prior art
references. Okajima v. Bourdeau, 261 F.3d 1350, 1355 (Fed. Cir. 2001). For
purposes of this Decision, we rely on Petitioners’ proposed level of ordinary
skill in the art.

C.  Claim Construction

We interpret a claim “using the same claim construction standard that
would be used to construe the claim in a civil action under 35 U.S.C. 282(b).”
37 C.F.R. § 42.100(b) (2020). Under this standard, we construe the claim “in
accordance with the ordinary and customary meaning of such claim as
understood by one of ordinary skill in the art and the prosecution history
pertaining to the patent.” /d. Furthermore, at this stage in the proceeding, we
expressly construe the claims only to the extent necessary to determine

whether to institute inter partes review. See Nidec Motor Corp. v. Zhongshan

10
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Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017) (“[W]e need
only construe terms ‘that are in controversy, and only to the extent necessary

29>

to resolve the controversy.”” (quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g,
Inc., 200 F.3d 795, 803 (Fed. Cir. 1999))).

Petitioners do not assert any particular claim constructions, stating that
“no terms need construction because the claims read on the prior art under any
construction consistent with Phillips.” Pet. 33 (citing Phillips v. AWH Corp.,
415 F.3d 1303 (Fed. Cir. 2005) (en banc)).

Patent Owner proposes the following construction of “time interval™:

Claim Term Proposed Construction

“the processor 1s further configured, | The processor is further configured

in a time interval that it is not to send a signal over the uplink
sending information over the physical control channel between
physical uplink shared channel, to transmissions of information over
send a signal over the uplink the physical uplink shared channel

physical control channel

Prelim. Resp. 10.
Patent Owner argues, “[t]he plain meaning of an ‘interval’ is ‘a period
of time between events or states’ and “[i]n the context of the *356 Patent, the

recited ‘interval’ is the period of time between transmissions over the physical

uplink shared channel.” Id. (citing a definition of “interval” from Merriam-
Webster.com Dictionary, at https://www.merriam-webster.com/dictionary/
interval, captured on October 4, 2022 (Ex. 2003)). Patent Owner also cites the
Declaration of Dr. Lomp, who testifies that “[a] person of ordinary skill in the
art, reading the *356 Patent, would understand that the recited ‘interval’ is the

period of time between transmissions over the physical uplink shared

channel.” Ex. 2001 q 38. Patent Owner argues, “[t]his interpretation aligns

with the description in the 356 Patent’s specification.” Prelim. Resp. 10.

11
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As discussed below, we interpret “time interval” to mean a “timeslot™
and the processor sends a signal over an uplink physical control channel “in a
timeslot that is not sending information over the physical uplink shared
channel, e.g., a timeslot separated from timeslots used to send data.”

Patent Owner contends, “[t]he term ‘time interval” and ‘time slot” are
used synonymously in the 356 Patent.” Prelim. Resp. 11. Patent Owner’s
expert, Dr. Lomp, testifies, “[1]n the 356 Patent, the term ‘time interval” and
‘time slot” are used synonymously. In every instance, the term refers to a time

slot within a frame, ¢.g., a TD-CDMA frame.” Ex. 2001 §41.

According to the plain meaning of the claim language, the processor is

177 ce

configured “to send a signal over the uplink physical control channel” “in a
time interval that 1s not sending information over the physical uplink shared
channel.” Ex. 1001, 9:48-52 (claim 1). According to Patent Owner’s own
interpretation of a timeslot as synonymous with time interval, the processor
sends a signal over the uplink physical control channel “in a timeslot that is
not sending information over the physical uplink shared channel.” In other
words, the processor may send a signal in any timeslot of a frame as long as
that timeslot is not used to send information over the physical uplink shared
channel. A “time interval™ is allocated as a timeslot to send control signals,
not data. It 1s separate from timeslots used to send data in a frame.

According to dependent claim 6, “a plurality of UEs each transmit on
respective uplink physical control channels in the time interval.” Ex. 1001,
10:1-2. Multiple UEs may transmit signals on the uplink physical control
channel in the same timeslot. However, this separate timeslot is not used to
transmit data over the physical uplink shared channel.

A UE allocates (dedicates) a timeslot for transmitting a beacon signal

separated from timeslots used to send data in a frame. /d. at 2:29-30.

12
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This interpretation is consistent with the 356 Patent specification,
which, as Patent Owner asserts (Prelim. Resp. 11-12; Ex. 2001 q 41), states:

“a UE allocates a time slot for a beacon signal [UL _Beacon]
separated from the time slots for data in a frame. A second time
slot 1s allocated within the frame for . . .” ’356 Patent, Col. 2, L1.
29-33 (emphasis added).

“FIG. 2 illustrates a timeslot arrangement for uplink and
downlink messages supporting the UL _Beacon and its
corresponding PLCCH within a TD-CDMA frame structure . . .”
[’356 Patent], Col. 3, L1. 9—11 (emphasis added).

“[1]t 1s possible to adapt the TDMA frame structure to provide
separation between the UL Beacon and the normal physical
channels by dedicating at least one uplink time slot per frame . . .
to carrying UL _Beacon signals. [’356 Patent], Col. 5, L1. 15-19
(emphasis added).

“Those skilled in the art will recognize that there are a large
number of possibilities for the arrangement of a UL _Beacon and
its associated PLCCH within the frame structure according to
embodiments of the invention. More than one UL _Beacon and
PLCCH per frame could be supported if the feedback update rate
is required to be faster than the frame rate ( at the expense of
system capacity). . ..” [’356 Patent], Col. 5, LI1. 3241 (emphasis
added).

“When fractionation is employed, the RNC or other controller may
allocate the UL_Beacon timeslot in a given frame to a group of
terminals. . .” [’356 Patent], Col. 5, L1. 42-45 (emphasis added).

“FIG. 2 illustrates an example of a timeslot arrangement
supporting the UL _Beacon and its corresponding PLCCH within
a TD-CDMA frame structure . . . The uplink frame comprises a
UL_Beacon control timeslot 216, an access control timeslot 218,
and normal traffic carrying timeslots 214. [*356 Patent], Col. 5,
L1. 50-60 (emphasis added).

13
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These descriptions indicate a UE allocates a timeslot for a UL _Beacon
signal in an uplink frame. This timeslot is separated from time slots used to
transmit data in the frame over a shared physical channel. Ex. 1001, 2:29-33,
4:49-60. “Cross-interference between UL Beacon and normal uplink bursts
1s avoided by the separation obtained from the use of separate time slots.” Id.
at 5:29-31 (emphasis added). Figure 2 of the 356 Patent depicts UL Beacon
in time slot 216 separate from time slots 214 (PUSCH) that carry normal
traffic. /d. at 5:58-60. Because the signal timeslot only needs to be separated
from data timeslots, a large number of possibilities exist to arrange a timeslot
for a UL Beacon signal and its PLCCH in a frame. Id. at 5:32-35. The UE
allocates a timeslot to send control signals separated from data timeslots.

A dedicated timeslot for a UL _Beacon is separated from timeslots used
to transmit data in a frame. /d. at 2:29-33, 5:15-19. “Embodiments of this
invention separate uplink control from the uplink physical traffic. This allows
the control feedback to operate even when the terminal does not have data to
send, with the consequence that uplink shared channels can be used with
maximum efficiency.” /d. at 6:33-37 (emphasis added). As aresult, a UE
processor might configure a UL Beacon timeslot for a frame where no other
timeslots are used to transmit data by that UE in that frame. See id. at 6:33—
37. Neither the claims nor written description requires a time slot allocated to
send control signals to be allocated between timeslots used to send data.

The term “interval” is not used in the Specification of the *356 Patent.
It appears only in the claims and Abstract, which states: “Data may be sent
over the physical uplink shared channel in assigned time intervals. A signal
may be sent over the uplink physical control channel based on the received
resource allocation information in a time interval that the UE is not sending

data over the physical uplink shared channel.” Ex. 1001, Abstract.

14
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The claimed time interval is an assigned timeslot in which a signal (e.g.,
a UL Beacon) is sent and in which timeslot the UE is not also sending data
over the physical uplink shared channel in that same timeslot that has been
allocated to send the UL _Beacon signal. See id.

Nor do we view the use of “time interval” in the claims as an intent by
Patent Owner to limit the claim scope to embodiments where a UL_Beacon
timeslot 1s placed between timeslots for data transmissions given Patent
Owner’s and Dr. Lomp’s contention that the 356 Patent uses “time interval”
and “time slot” synonymously (Prelim. Resp. 11; Ex. 2001 9 41), and the only
feature claimed (and described) for the time interval is its separation from
other timeslots used to transmit data in a frame. As claimed, the time interval
can be allocated anywhere in a frame. See Ex. 1001, 5:32—41; see also
Toshiba Corp. v. Imation Corp., 681 F.3d 1358, 1369 (Fed. Cir. 2012)
(“Appellees cannot overcome the plain meaning of claim 1 by pointing to an
embodiment disclosed in the specification or prosecution history.”).

During prosecution of the application that issued as the *356 Patent,
Patent Owner argued, “in a time interval that it is not sending information
over the physical uplink shared channel, to send a signal over the uplink
physical control channel based on the received resource allocation
information” in claim 45 “may mean that a user equipment (UE) is configured
to send a signal on an uplink physical control channel using allocated
resources in the same time interval it is not sending information on a physical
uplink shared channel.” Ex. 1002, 244-45 (Reply Pursuant to 37 C.F R.

§ 1.111, Oct. 24, 2013), id. at 246 (arguing that the prior art does not teach or
suggest the feature of “in a time interval that it is not sending information over
the physical uplink shared channel, to send a signal over the uplink physical

control channel based on the received resource allocation information™).
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Dr. Lomp testifies that “[i]n every instance, the term [time interval]

refers to a time slot within a frame, ¢.g., a TD-CDMA frame, where data is

sent by a UE ‘over the physical uplink shared channel in assigned time

intervals within a frame,” while another time interval between the data slots —

1.e., ‘a time interval that it is not sending information over the physical uplink
shared channel” — 1s used by the UE to send control information over the
uplink physical control channel.” Ex. 2001 §41. Dr. Lomp thus describes a
“time interval” as “a time interval that it is not sending information over the
physical uplink shared channel.” /d. Dr. Lomp does not explain why the time
interval must be allocated between data slots in a frame to transmit a signal.
Yet, Dr. Lomp also avers that “[t]he specification makes clear that the
timeslot used by the UE for the UL-Beacon is interposed in a frame structure
between data time slots.” /d. Dr. Lomp testifies that a skilled artisan would
interpret this limitation in light of the specification to mean “the processor 1s
further configured to send a signal over the uplink physical control channel

between transmissions of information over the physical uplink shared

channel.” Id. §42. Dr. Lomp testifies that this construction is supported by
the plain meaning of interval, and it aligns with operation of the feedback
control system taught by the specification and comports with the stated goal of

2% <¢

the 356 Patent to “find a substitute for channel reciprocity” “where the
correlation between the uplink and downlink path loss is not guaranteed.” Id.
(quoting Ex. 1001, 1:66-2:2).

Patent Owner’s arguments and Dr. Lomp’s testimony that the plain
meaning of time interval requires the time slot for the signal to be between
time slots for transmission of information is undermined by their contentions

that “time interval” is synonymous with a “time slot,” which the *356 Patent

describes as being separated from, rather than between, data timeslots.
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We give more weight to Patent Owner’s and Dr. Lomp’s contention
that a time interval is used in the 356 Patent to mean a timeslot than to a
nontechnical dictionary definition of “interval.” A timeslot allocated for a
UL Beacon is “separated from the time slots for data in a frame.” Ex. 1001,
2:29-33. The UL_Beacon channel is independent from the uplink physical
channel. /d. at 2:24-27. A dedicated timeslot groups all UL Beacon signals
from many UEs in a specific uplink timeslot to “obtain separation from the
UL Beacon signals and the standard uplink physical channels.” /d. at 2:35—
42. A UE “allocates resources so that the physical channel control signal is
separate from the uplink (shared) physical channel.” /d. at 4:49—60. TDMA
frame structure separates a UL _Beacon from normal channels by dedicating
an uplink timeslot per frame. /d. at 5:15-41. Many arrangements may be
used to achieve this separation of the UL Beacon signal. /d. at 5:32-41.

We have no persuasive evidence that a “time interval” must be allotted
between data transmission timeslots to provide closed loop feedback control.
The *356 Patent indicates: “Embodiments of this invention separate uplink
control from the uplink physical traffic. This allows the control feedback to
operate even when a UE does not have data to send, with the consequence that
uplink shared channels can be used with maximum efficiency.” Ex. 1001,
6:33-37 (emphasis added). This capability exists if a UL _Beacon is sent in a

timeslot separated from timeslots used to send data in the uplink frame.®

¢ Patent Owner asserts that the feedback control system is “a substitute for
channel reciprocity” “where the correlation between the uplink and downlink
path loss is not guaranteed.” Prelim. Resp. 14; Ex. 2001 42. An allocated,

separate timeslot allows UL Beacons from multiple UEs to be grouped into a
single timeslot to avoid cross interference with uplink physical channels. Ex.
1001, 2:36-61, 5:21-49. If anything, placing a UL Beacon timeslot between

data channels would appear to increase the risk of such cross interference.
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D. Ground 1. Claims 22, 23, 25-28, 45, and 46 — Alleged
Anticipation by the Standard (Ex. 1005)

l. The Standard (Ex. 10035)

The Standard specifies an air interface for wireless systems in which a

subscriber station (SS) receives uplink parameters, chooses a Ranging Slot to

perform ranging, sends a Ranging Code to a base station (BS), and receives a

Ranging Response with adjustments to its time and power settings. Ex. 1005,

48-51, 174-81, 205-06, 577, 620. Ranging requests are sent over an uplink

frame separate from data bursts as shown in Figure 218, reproduced below.
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Figure 218—Time plan - one TOD time frame {with only mandatory zone}

Figure 218 depicts a time division duplex TDD time frame in which a

SS sends a ranging code over an allocated “Ranging subchannel” timeslot that

1s separated from timeslots used to send data (UL Bursts #1-5) in an uplink

frame. /d. 49-51, 154,167, 174-76, 500, 577, 578, 620, 666.
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Table 121 is reproduced below to illustrate a ranging process.

Table 124—CDMA initial Ranging and autoematic adjustments procedure
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As indicated by its title, Table 121 describes steps that a SS performs in
an initial ranging to obtain power and timing adjustments for its transmissions
to communicate with the BS. Ex. 1005, 48-51, 154, 174-77, 20506, 212. If
a SS wants to join a network, it scans a UL-MAP message to find an Initial
Ranging Interval/Ranging Slot allocated by a BS to access the uplink channel
to transmit a Ranging Code to the BS. /d. at 48-51, 174-77,205-06. An
Initial Ranging [E (Information Element) in a UL-MAP specifies intervals
(Ranging Slots) for the SS to send a Ranging Code. Id. at 48, 154, 167, 205—
06. The SS chooses an allocated Ranging Slot from the Initial Ranging IE to
transmit a Ranging Code or a Ranging Request (RNG-REQ) at prescribed
power levels to determine network delay and request power, timing, and other
control parameters from the BS. /d. at 48-51, 174-78, 205-06, 212-13.

In response to successful receipt of a Ranging Code/RNG-REQ, a BS
transmits a ranging response (RNG-RSP). Id. at 50, 176, 205-06. The RNG-
RSP provides parameters to control uplink communication of the SS such as
timing and power adjust information. /d. In the RNG-RSP, the BS includes
the Ranging subchannel and code attributes of the received Ranging Code to
identify the Ranging Code/RNG-REQ to which the BS is responding. /d. at
51-52. An uplink Ranging subchannel is illustrated in Figure 218. /d. at 666.

When the SS receives the requested RNG-RSP, it adjusts its parameters
specified in the RNG-RSP such as transmit power and increases or reduces its
transmit power by the amount specified in the RNG-RSP message. /d. at 178,
205, 206 (“Adjust Time & Power parameters™). A SS does not transmit until
it adjusts the RF signal to meet the RNG-RSP. Id. at 205. A power control
algorithm is used on the uplink channel for initial calibration and periodic
adjustments to prevent data loss. /d. 620. The BS should be able capable of

providing accurate power measurements of received burst signals of a SS. /d.
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2. Independent Claim 22
On this record, based on following analysis, we find that Petitioners
have established a reasonable likelihood of establishing that at least claim 22
would be anticipated by the Standard for the reasons explained below.

a) Petitioners’ Arguments

(1)  Preamble — 22[p] A method performed by a
user equipment (UE), the method comprising:

To the extent the preamble is limiting, Petitioners argue the Standard
discloses “[a] method performed by a user equipment,” which the Standard
refers to as a “subscriber station” or a “SS.” Pet. 33 (quoting Dr. Akl’s
testimony at Ex. 1003 q 72 and citing the Standard at Ex. 1005, 11).

(2)  Limitation 22[a] —receiving, by the UE,
resource allocation information associated with an
uplink physical control channel, wherein the uplink
physical control channel and a physical uplink
shared channel have different resources;

Petitioners argue that the Standard discloses an uplink physical control
channel as a ranging subchannel used by a SS to transmit a Ranging Code
message, which is control information, not data. Pet. 33-34 (citing Ex. 1005,
500, Fig. 218), Ex. 1003 49 7377, and Pet. 16—17). Petitioners argue that a
BS sends UL-MAP messages that include “Initial Ranging IE™ that specifies
an “Initial Ranging Interval™ in which new stations may join the network and
the SS selects an allocated interval to send a Ranging Code, which is control
information, over the Ranging subchannel, which is a different region than is
allocated for uplink bursts. /d. at 33—37 (citing Ex. 1003 9 73-77; Ex. 1005,
51,154,167,174,178, 493, 500, 577, 578, 666, Fig. 218). Dr. Akl testifies
that a UL-MAP provides the Initial Ranging IE to a SS with different time
slots to send a Ranging Code than to send data bursts. Ex. 1003 q9 73-77.
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Petitioners also contend that the ranging subchannel is an uplink control
channel because it is part of the uplink subframe and is used by the SS to
transmit the Ranging Code message, which a person of ordinary skill in the art
(POSA) would have recognized is control information, not data. Pet. 34
(citing Section V.A.2. of the Pet. and Ex. 1003 q 73). Section V.A.2. of the
Petition asserts that the SS transmits a Ranging Code message in an Initial
Ranging opportunity such as on a Ranging Subchannel that is identified in the
UL-MAP (illustrated in Table 121) as allocated resource information for the
SS to send the Ranging Code message. Pet. 14-16 (citing Ex. 1005, 51, 154,
167,174,178, 500, 577, 578, 666, Table 121, Fig. 218; Ex. 1003 97 52, 54).
Dr. Akl provides supporting testimony to the same effect. Ex. 1003 9 52-54.

Section V.A.2. of the Petition is part of Petitioners” explanation of the
way that the Standard provides control information from a BS to a SS. In
particular, the next section of the Petition, Section V.A.3. explains that after a
SS sends the Ranging Code message to the BS, the BS transmits a Ranging
Response (RNG-RSP) message to the SS with Power Adjust Information and
other parameters to control the uplink transmissions of the SS. Pet. 17-18
(citing Ex. 1005, 50-51, 178, 205-06, Table 121; Ex. 1003 4 56). Dr. Akl
provides supporting testimony to the same effect. Ex. 1003 9 56.

(3)  Limitation 22[b] —sending, by the UE, data
over the physical uplink shared channel in assigned
time intervals;

Petitioners argue that the Standard discloses the SS sending data in
allocated burst time slots of the uplink subframe, which are time intervals that
a BS assigns to the SS in a second UL-MAP message. Pet. 3740 (citing Ex.
1003 9 78-80, 83; Ex. 1005, 8, 11, 103, 176, 500, 533, Fig. 218, Table 287).
Dr. Akl provides supporting testimony to the same effect. Ex. 1003 qf 78-83.
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(4)  Limitation 22[c] — sending, by the UE in a
time interval that it is not sending information over
the physical uplink shared channel, a signal over the
uplink physical control channel based on the
received resource allocation information; and

Petitioners argue that the Standard discloses this limitation by the SS
sending a Ranging Code over the Ranging subchannel based on the Initial
Ranging opportunity in a time interval that the SS is not sending uplink data
bursts as claimed. Pet. 40-42 (citing Ex. 1003 99 84-87 and Ex. 1005, 7, 48—
51,154,174,175, 178, 205-06, 666, Table 121). Dr. Akl provides supporting
testimony to the same effect. Ex. 1003 99 84-87. In particular, Petitioner
asserts that the Ranging Code is sent over the Ranging subchannel based on
the received Initial Ranging opportunity, which provides resource allocation
information for the SS to select a Ranging subchannel over which to send the
Ranging Code message from the Initial Ranging opportunity sent by the BS
without sending data over that subchannel. Pet. 40—42; Ex. 1003 94 84-87.

(5)  Limitation 22[d] —receiving, by the UL,
feedback information from a downlink control
channel.

Petitioners argue that a SS receives a RNG-RSP message in response to
sending a Ranging code message to a BS, and the RNG-RSP provides control
parameters like “Power Adjust Information™ for a SS to adjust transmissions.
Pet. 42-52 (citing Ex. 1003 944 88-97, Ex. 1005, 9, 31, 4648, 50-51, 123,
178,205, 497, 500, 522-23, 532-33, 547, 620, Table 121, Fig. 218).
Petitioner asserts that upon receiving a CDMA Ranging Code, a BS sends a
RNG-RSP message with needed time, power, and frequency corrections for
the SS to control its transmission. Pet. 43—47 (citing § V.A.3.; Ex. 1005, 178,
205, 620). Dr. Akl provides testimony to the same effect. Ex. 1003 9 88-97.
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b)  Patent Owner's Arguments
Patent Owner argues that the 356 Patent provides an active feedback
control system in which user equipment (UE) such as a cell phone transmits
an uplink physical control signal referred to as a UL Beacon. Prelim. Resp.
15 (citing Ex. 1001, 4:35-40 (“The uplink physical control signal is referred
to herein as an ‘Uplink Beacon” (UL_Beacon).”). Patent Owner asserts that

“[t]he UL_Beacon is a control channel signal, because it is used to control the

uplink channel as conditions change.” /d. (citing Ex. 1001, 4:56-60 (“the
base station detects the received power and/or other channel information from
the UL Beacon, and sends controlling commands back to each terminal to
keep the terminal informed of the channel conditions observed at the base
station.” (emphasis in original)).

Patent Owner contends that this feature 1s recited in the claims as “the

processor 1s further configured to send a signal over the uplink physical

control channel.” Prelim. Resp. 15. Patent Owner asserts that the Petition

identifies the “Ranging Code™ sent over the “ranging subchannel” as the
claimed “uplink control channel signal.” Id. at 15-16 (citing Pet. 16—17, 34,
40). Patent Owner asserts, “[t]he Petition does not provide any support for
how a randomly selected Ranging Code transmitted in a randomly selected
slot constitutes the claimed ‘uplink control channel signal.”” /d. at 16.
Patent Owner argues that the Petition and Dr. Akl make conclusory
remarks that the Ranging Code is an uplink control channel signal by stating,
“[t]he ranging subchannel is an ‘uplink . . . control channel” because it is part
of the uplink subframe and is used by the SS to transmit the Ranging Code
Message, which a POSA would have recognized is control information, not
data.” Id. at 19 (quoting Pet. 34); id. at 20 (citing Ex. 1003 4 73 as making the

same allegedly conclusory remark that is entitled to no weight).
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¢)  Analysis (Claim 22)

(1)  Alleged failure to establish a ranging code is
an uplink control channel signal (Limitation 22[c])

Claim 22 recites, “sending . . . a signal over the uplink physical control
channel.” Ex. 1001, 11:33-35. Patent Owner asserts, “[i|nterpreted in light of
the Specification, this limitation requires, at a minimum, the transmission of a

signal that is used in at least some way to control the uplink channel.” Prelim.

Resp. 15. According to Patent Owner, “[t]he UL Beacon is a control channel
signal, because it is used to control the uplink channel as conditions change. . .
‘the base station detects the received power and/or other channel information
from the UL_Beacon, and sends controlling commands back to each terminal
to keep the terminal informed of the channel conditions observed at the base
station.”” /d. at 15 (quoting Ex. 1001, 4:56-60); id. (“This aspect of the *356
Patent 1s captured in the limitation of Claim 1 which recites that ‘the processor

is further configured fo send a signal over the uplink physical channel.”™).

Petitioners have shown that a SS sends a Ranging Code over an allotted
Ranging subchannel to a BS, which uses the Ranging Code to control the SS’s
uplink transmissions. Pet. 14-18, 33-47; id. at 17 (a BS uses a Ranging Code
received from a SS to transmit a RNG-RSP message to provide the SS with
control parameters, e.g., Power Adjust Information, that the SS uses to adjust
its uplink transmissions), 43—44 (a BS sends a RNG-RSP message to a SS in
response to receiving a Ranging Code message, and the RNG-RSP provides
the SS with time, power, and other control parameters including Power Adjust
Information that a SS uses to adjust uplink transmissions). Dr. Akl testifies to
the same facts and process under the Standard. Ex. 1003 99 52-56, 72-92.

Petitioners annotate two cropped portions of Table 121 to support their

contentions. We reproduce both annotated portions of Table 121 below.
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The second annotated portion of Table 121 illustrates a BS responding

to a Ranging Code from a SS by sending a Ranging Response (RNG-RSP) to

provide the SS with controls to Adjust Time & Power parameters. Ex. 1005,

206. Thus, a Ranging Code is used by a BS to transmit control parameters to

control a SS’s uplink transmissions. Pet. 17-18, 42-45; Ex. 1003 99 56, &9.

Petitioners assert that a SS transmits a Ranging Code over an allocated

Ranging Subchannel, which is a “physical uplink control channel” of an Initial

Ranging Interval, and a BS responds to this signal by sending power and time

adjustments to control the SS’s uplink transmissions as in Table 121. Pet. 16—

18,33-36,40-47; Ex. 1003 9 55-56, 73-77, 84—87. We reproduce Figure
218 below to depict a Ranging subchannel in a TDD frame. See Pet. 34-35.
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Figure 218 of the Standard depicts a TDD time frame with annotated

uplink data channels for UL bursts and a separated Ranging subchannel for

sending Ranging codes to a BS to obtain time and power settings to control a
SS’s uplink transmissions. See Pet. 33-47; Ex. 1003 q 74; Ex. 1005, 500.
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Petitioners’ contentions that a ranging subchannel is an uplink control
channel used to transmit a Ranging Code that a POSA would recognize to be
control information (Pet. 34) has sufficient support in this record because a SS
sends a Ranging Code over a Ranging subchannel to a BS, which provides
controls to the SS to adjust its power and timing. Pet. 33—47; Ex. 1003 99 55,
56, 73-77, 84-92. Petitioners assert that an Initial Ranging opportunity is sent
by a BS in a UL-MAP as resource allocation information that SSs use to select
a Ranging Subchannel/Slot to send a Ranging Code. Pet. 14-17, 40 (citing
Ex. 1005, 49, 154, 174, 175, 205-06, 666). Dr. Akl testifies that a Ranging
subchannel is a physical layer (Ex. 1003 9 73) and an OFDM subchannel of an
Initial Ranging opportunity allocated in a UL-MAP (id. q 85 (citing Ex. 1005,
666); id. 91 72-92) to send a Ranging Code. These proofs indicate Ranging
Codes are sent over an allotted control channel to obtain BS control feedback.

Patent Owner argues that the Petition cites to pages 49, 154, 175, and
666 of the Standard in connection with its description of the Ranging Code,
but these pages of the Standard describe different messages referred to in the
Standard as a “Ranging Request (RNG-REQ) message™ and the “RNG-RSP
message.” Prelim. Resp. 17 & nn. 2, 3. Patent Owner argues that page 19 of
the Petition clearly shows the Ranging Code, which the Petition maps to the
“uplink control channel signal,” is a different message from the RNG-RSP
and RNG-REQ messages, which come later in the sequence. /d.

Petitioners and their expert Dr. Akl identify the Ranging Code message
as a signal that is sent over an allocated uplink physical control channel (i.e., a
Ranging subchannel) as claimed. Pet. 14-17,33-37,40-42; Ex. 1003 99 52—
55,73-77, 84-87. Petitioners and Dr. Akl also identify a Ranging Response
(RNG-RSP) message is provided in response to the Ranging Code to control
settings of the SS. Pet. 17-18, 42-47; Ex. 1003 9 56, 88-92; Ex. 1005, 206.
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Petitioners and Dr. Akl contend that a ranging request (RNG-REQ)
message in OFDMA (i.e., orthogonal frequency division multiple access) is a
Ranging Code message. Pet. 43 (citing Ex. 1005, 205); Ex. 1003 9 106 (citing
Ex. 1005, 50, 51). In the Standard, a Ranging Response (RNG-RSP) message
1s “transmitted by the BS in response to a received RNG-REQ.” Ex. 1005, 50.
The RNG-RSP message includes the uplink channel on which the BS received
the RNG-REQ, Initial Ranging opportunity number in the frame in which the
RNG-REQ message was received, Ranging subchannel used for the initial
ranging message, and “Ranging code attributes™ to “[i]ndicate[] the OFDMA
time symbols reference, subchannel reference, and frame number used to
transmit the ranging code, and the ranging code index that was sent by the
SS.” Id. at 50-51 (emphasis added). A Ranging Code and RNG-REQ appear
to be used for initial ranging to obtain control parameters to control a SS’s
uplink transmissions, and both are referenced in the RNG-RSP message.

At this stage, we find sufficient evidence to indicate that a RNG-REQ
and/or a Ranging Code are sent over an allotted Ranging subchannel for initial
ranging to a BS, which sends Time and Power Adjustments to a SS to control
its uplink transmissions based on the received Ranging Code and/or RNG-
REQ. Ex. 1005, 48-51, 154, 174-81; see also id. at 17677 (Table 115).

Even disregarding citations in the Petition and Dr. Akl’s testimony to
RNG-REQ messages, we find sufficient evidence at this stage of the
proceeding to institute inter partes review based on the SS transmitting a
Ranging Code in an allocated Ranging Slot of a Ranging Subchannel/Initial
Ranging Interval to a BS, which returns control parameters (e.g., Power and
Time Adjustments) to the SS in a RNG-RSP based on the received Ranging
Code as described in Table 121 and related portions of the Standard. Pet. 14—
18, 33-47; Ex. 1003 9 51-56, 73-92; Ex. 1005, 50-51, 174-76, 205-06.
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Table 121 “define[s] the ranging and adjustment process that shall be
followed by compliant SSs and BSs.” Ex. 1005, 205. A SS chooses randomly
a Ranging Slot to perform ranging and a Ranging Code from the available
Ranging Region and sends the Ranging Code to the BS as a CDMA code. /d.

In response to the Ranging Code, a BS provides a ranging response.
“The Ranging Response message contains all the needed adjustments (e.g.,
time, power, and possibly frequency corrections) and a status notification.”
Ex. 1005, 205. “Power adjustment shall be capable of being reduced or
increased by the specified amount in response to RNG-RSP messages.” /d.

“[T]he SS shall not transmit until the RF signal has been adjusted in
accordance with the RNG-RSP and has stabilized.” /d. Table 121 defines a
ranging and adjustment process that sends a Ranging Code signal from a SS to
a BS and receives commands to control the SS’s power and other parameters
as Petitioners contend. See Pet. 14—17, 33—47; Ex. 1003 99 52-56, 73-89.

Ranging Codes may be transmitted periodically for ranging. Id. at 577—
78. A SS modulates a ranging code on a ranging subchannel for an OFDMA
symbol period as Patent Owner notes. /d.; see Prelim. Resp. 18-19. This
modulation does not undercut a BS’s use of a received Ranging Code to send
control commands to a SS as described in the Standard and discussed above.

Ranging for time and power may be performed during FDD or TDD
transmissions on a periodic basis. /d. at 620. A power control algorithm is
supported on the uplink channel for initial calibration and periodic adjustment
procedures without data loss with a BS capable of providing accurate power
measurements of the received burst signal. /d.

Petitioners cite Table 121 and these other portions to describe the UL-
MAP, Ranging Code, and Ranging Response used to send control commands

toa SS. See Pet. 14-18, 33-37, 40-47; Ex. 1003 99 52-56, 72-77, 84-92.
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The Standard also appears to describe the use of a RNG-REQ message
and a CDMA code as alternative ways to send control signals over a dedicated
and allocated Ranging Slot (Table 121) or Ranging subchannel at initialization
(and periodically) in order for a SS to receive power and timing adjustments
from a BS via a RNG-RSP message sent with control commands to a SS in
response to a CDMA ranging code or RNG-REQ message. Ex. 1005, 174-77
(cited in Pet. 15-17, 35, 37, 40 and Ex. 1003 9 52, 55, 56, 75, 79, 85, 89).

The Standard appears to describe similar ranging procedures for a
CDMA ranging code and a RNG-REQ message. For OFDM PHY, the SS
shall send the RNG-REQ at a power level below Prx = max measured at the
antenna connector. /d. at 175. For OFDMA, the SS shall send a CDMA code
at a power level below Prx r max measured at the antenna connector. /d. at
176. If the SS does not receive a response, the SS shall resend the RNG-REQ
at the next appropriate Initial Ranging transmission opportunity at one step
higher power level. Id. at 175. For OFDMA, the SS shall send a new CDMA
code at the next appropriate Initial Ranging transmission opportunity at one
step higher power level. Id. at 176. If the SS receives a response containing
its MAC Address, it shall consider the RNG-RSP reception of the RNG-REQ
to be successful. /d. at 175. If the SS receives a UL-MAP containing a
CDMA allocation ID with parameters of the code that it transmitted, it shall
consider the RNG-RSP reception successful and send a unicast RNG-REQ on
the allocated BW. Id. at 176. Once a BS successfully receives the RNG-REQ
message, it returns a RNG-RSP message with RF power level and frequency
adjustments and timing offsets. /d.; see Pet. 40—44; Ex. 1003 99 84-89.

A SS randomly chooses a Ranging Slot and sends a CDMA Ranging
Code to the BS, which sends a RNG-RSP for power adjustment to the SS as
illustrated in Table 121. Id. at 205-06; see id. at 174-76,212—-13 (Table 122).
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Patent Owner also contends, “the Ranging Code is just a code — nothing
more.” Prelim. Resp. 18. Patent Owner cites Figure 243 of the Standard to
illustrate that a Ranging Code is a code. /d. at 19.

Under the Standard, a BS defines uplink bandwidth allocations in IEs of
a UL-MAP for a SS to send initial ranging codes. Ex. 1005, 48. For periodic
ranging, a SS transmits by modulating one or more ranging codes onto the
ranging subchannel for a period of one or more OFDMA symbols. /d. at 577.

Ranging subchannels are allocated dynamically by the MAC layer and
indicated in the UL-MAP. Id. at 48; see Pet. 14—17 (citing Ex. 1005, 577 as
evidence that a Ranging Subchannel is an uplink subframe for Ranging Code
messages), 36 (citing Ex. 1005, 577 as evidence a Ranging Code message
would be understood by a POSA as control information); Ex. 1003 9 52-55
(citing Ex. 1005, 577 as evidence Ranging subchannels are uplink subframes
used to transmit ranging code messages), 73—77 (ranging subchannels are sent
in a UL-MAP as physical control channels to send a Ranging Code message
that a POSA would recognize is control information, not data), 84—87 (same).

Figure 243 discusses ranging codes produced by a pseudo-random noise
generator (PRBS) to modulate subcarriers in groups of subchannels that form
a ranging subchannel referenced in ranging and bandwidth request messages.
Ex. 1005, 578. These ranging codes appear to be used to send ranging signals.

At this stage, Petitioners have provided sufficient evidence that the
Standard describes sending a Ranging code and/or RNG-REQ message signal
over an uplink control channel (Ranging subchannel/Slot) to obtain control
commands for a SS as recited in claim 22. See Pet. 15-17, 35-37, 40-47; Ex.
1003 9 55, 56, 76, 84-86, 88-92; Ex. 1005, 49, 50, 205-06.

The parties are invited to submit additional briefing regarding ranging

codes and ranging requests and any other 1ssues discussed herein.
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Regarding Patent Owner’s argument that the Standard fails to disclose
the transmission of a control signal interposed between data transmissions as
required by the Challenged Claims (Prelim. Resp. 20-22), our interpretation
of “interval” largely resolves this issue. Patent Owner asserts that sending an
initial ranging code over a Ranging subchannel as “a signal [sent] over the
uplink physical control channel” (as claimed) before the SS device sends data
over the uplink channel as UL-bursts) means that the Standard fails to disclose
that the signal is interposed between transmissions of data over the physical
uplink shared channel as claimed. /d. at 21-22. Patent Owner reproduces the
uplink portion of the Standard from the Petition (Pet. 35) to illustrate this

asserted shortcoming. We reproduce this annotated uplink frame below.

B R %
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This uplink frame is part of a TDD time frame depicted in Figure 218
of the Standard with Petitioners’ annotations to illustrate an uplink ranging
subchannel as an uplink physical control channel and uplink data channels as
UL burst #1-5 over which a SS transmits data to a BS. See Ex. 1005, 500;
Pet. 35.

Patent Owner’s argument is unpersuasive in view of our interpretation
of “interval” in the claims as not requiring a signal to be transmitted from a
UE between data transmissions. The language of claim 22 and the other
challenged claims merely require a signal to be sent in a time interval in which
a UE is not sending information over the physical uplink shared channel. See
Ex. 1001, 9:48-52, 11:33-36, 13:13-17, 14:11-14. Patent Owner recognizes
that the Standard transmits a Ranging code in an interval (i.e., the Ranging
subchannel) in which the SS is not sending data bursts over a physical uplink
shared channel during initial ranging and later when UL bursts are sent in
different intervals (timeslots) as illustrated in the portion of Figure 218 that is
reproduced above and in the Petition and Standard. See Prelim. Resp. 16-17
n.2, 20; Pet. 35; Ex. 1005, 500. We invite the parties to submit additional
briefing on this issue and our interpretation of time interval set forth above in
the claim construction section of this decision.

d) Analysis of Claims 23, 25-28, 43, and 46

Petitioners provide detailed contentions regarding their assertion that
claims 23, 25-28, 45, and 46 are anticipated by the Standard. Pet. 52—62.
Petitioners support the contentions with citations to supporting disclosures in
the Standard and testimony of Dr. Akl. /d. (citing Ex. 1003 99 98-118). At
this stage, we find that these contentions and evidence establish a reasonable
likelihood of Petitioners prevailing on at least one of these claims. Patent

Owner has not disputed any of these contentions. See Prelim. Resp. 15-22.
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L. Grounds 2 and 3: Claims 1-7, 24, 43, and 44 — Alleged
Obviousness over the Standard Alone (Ex. 1005) or in
Combination with Mohanty (Ex. 1009)

I. Petitioners’ Contentions

Petitioners assert that the Standard alone or in combination with
Mohanty would have rendered obvious claims 1-7, 24, 43, and 44. Pet. 62.
For Ground 2, Petitioners assert that the Standard describes user equipment
(UE) as a subscriber station (SS) that performs functions performed by the
processor in limitations 1[a]-1[d]. /d. Petitioners argue that a skilled artisan
would have been motivated and found it obvious based on the Standard to
implement the SS with a “processor configured to” perform the SS functions
because a skilled artisan would know that SSs like those in the Standard are
implemented this way. /d. (citing Ex. 1003 44/ 119, 120). Dr. Akl testifies
that the Standard describes a UE as a SS that performs functions performed
by the processor in limitations 1[a]-1[d] and a skilled artisan would have
been motivated to implement a SS with a processor configured to perform
the SS’s functions because a skilled artisan would have known that SSs like
those in the Standard typically are implemented this way. Ex. 119, 120.

For Ground 3, Petitioners cite Mohanty as evidence that it is known to
implement an SS using a predefined computer language, manner, or syntax
to instruct a processor to perform a certain function. Pet. 63 (citing Ex. 1009
99 18, 19). Petitioners cite Figure 2 of Mohanty and associated description
of processor 202-1 connected to memory 202-2 and implemented as various
types of processors that implement instruction sets as being consistent with
the *356 patent’s description of a processor configured to carry out functions
of aUE in claim 1. /d. at 6364 (citing Ex. 1009 99 59-61). Dr. Akl offers
supporting testimony to the same effect. Ex. 1003 9 120-123.
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Petitioners contend that a skilled artisan would have been motivated
by Mohanty to implement the SS of the Standard on a processor configured
to perform functions described in the Standard to yield predictable results
and for technical advantages of processors such as efficient and powerful
computing and flexible programming. Pet. 65-67 (citing Ex. 1009 99 18-

20, 59-61; Ex. 1003 99 123-125). Dr. Akl offers supporting testimony to
the same effect. Ex. 1003 9 123-125 (citing Ex. 1009 99 18-20, 59-61).

For claim 1, Petitioners’ contentions for limitations 1[p]-1[d] under
Ground 2 rely on the Standard to the same extent as Petitioners did for the
similar limitations 22[a]-22[d] of claim 22 for Ground 1 with Mohanty’s
teachings also cited to support Ground 3. Pet. 67-73. Dr. Akl provides
supporting testimony to the same effect. Ex. 1003 94/ 126-130. For claims 2—
7,24, 43, and 44 under Ground 2, Petitioners provide their contentions with
the supporting testimony of Dr. Akl and rely on their contentions for similar
limitations in claims 22-28, 45, and 46 under Ground 1 and also cite Mohanty
to support Ground 3. Pet. 73-83 (citing Ex. 1003 94 131-150).

2. Patent Owner’s Arguments

Patent Owner argues that Grounds 2 and 3 should be denied because
Petitioners map the initial ranging code of the Standard to “a signal [sent] over
the uplink physical control channel” and UL bursts of the Standard to “data
[sent] over the physical uplink shared channel in assigned time intervals™” and
the mappings fail for the reasons set forth for Ground 1. Prelim. Resp. 22-23.

3. Analysis

Based on the current record, Petitioners’ contentions and evidence
establish a reasonable likelihood of prevailing on at least one of these claims
asserted to be unpatentable under Grounds 2 and 3. Patent Owner’s argument

1s not persuasive for the reasons discussed above for Ground 1.
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[I. CONCLUSION

On this record, we are persuaded that Petitioners have demonstrated a
reasonable likelihood of prevailing in showing the unpatentability of at least
one of the challenged claims of the *356 patent. We, therefore, institute an
inter partes review as to all claims and grounds in the Petition. 35 U.S.C.

§ 314(a); 37 C.F.R. § 42.108(a). Our factual findings and determinations at
this stage of the proceeding are preliminary, and based on the evidentiary
record developed thus far. This is not a final decision as to the patentability of
claims for which inter partes review is instituted. Our final decision will be
based on the record as fully developed during trial.

IV. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that inter partes review of the 356 patent is hereby
instituted as to claims 1-7, 22-28, and 43—-46 on all grounds set forth in the
Petition; and

FURTHER ORDERED that pursuant to 35 U.S.C. § 314(c) and
37 C.F.R. § 42.4, notice is hereby given of the institution of a trial on the
grounds of unpatentability authorized above; the trial commences on the entry

date of this decision.
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With our authorization, the parties filed a Joint Motion to Terminate
Proceeding. Paper 6. The parties assert that they “have reached an
agreement to resolve this inter partes review (IPR) proceeding.” Id. at 1.
The parties represent that, as a result of the parties’ resolution of their
dispute, they also are filing a motion to dismiss the co-pending lawsuit
related to U.S. Patent No. 8,811,356 B2 (“the *356 Patent™), which is the
patent at issue in this proceeding. /d. at 3. The parties also represent that
“[a] true copy of the document resolving the disputes related to the <356
Patent 1s filed concurrently herewith,” which was filed as Exhibit 2001. /d.
at 4. We have reviewed that document, and it indicates that the agreement is
the entire agreement between the parties.

In a separate paper, the parties also jointly request that the Board
“treat the document resolving the proceeding (the ‘Resolution Document,’
Exhibit 2001) . . . as business confidential information™ and “that the
confidential Resolution Document be kept separate from the file of the
subject patent in the captioned proceeding and be made available only to
Federal Government agencies on written request or to persons showing good
cause.” Paper 7, 1.

The Board has not yet entered a decision on institution of a trial, and
we determine that good cause exists to dismiss the Petition (Paper 2) and to
terminate the preliminary proceeding. See 37 C.F.R. § 42.74. After
reviewing the parties’ confidential Resolution Document, we find that the
Resolution Document contains confidential business information regarding
the terms of settlement, and we determine that good cause exists to treat the

Resolution Document as business confidential information.
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It is
ORDERED that the Joint Motion to Terminate Proceeding is granted,
FURTHER ORDERED that the Petition (Paper 2) is dismissed and the
preliminary proceeding is terminated; and
FURTHER ORDERED that the filed Resolution Document (Ex.
2001) be treated as business confidential information pursuant to 37 C.F R.
§ 42.74(c) and also remain designated as available only to “Parties and

Board” in the Board’s E2E system.
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L. INTRODUCTION

A.  Background and Summary

Toyota Motor Corporation (“Toyota”) and Continental Automotive
Systems, Inc. (“Continental”) (collectively “Petitioners™) filed a Petition
(Paper 1, “Pet.”) requesting inter partes review of claims 1-7, 22-28, and 43—
46 of U.S. Patent No. 8,811,356 B2 (Ex. 1001, “the *356 patent”). Intellectual
Ventures II LLC (“Intellectual Ventures” or “Patent Owner”) filed a
Preliminary Response to the Petition. Paper 10 (“Prelim. Resp.”).

We concluded that Petitioners satisfied the burden, under 35 U.S.C.

§ 314(a), to show that there was a reasonable likelihood that Petitioners would
prevail with respect to at least one of the challenged claims. Accordingly, on
behalf of the Director (37 C.F.R. § 42.4(a)), and in accordance with SAS Inst.,
Inc. v. lancu, 138 S. Ct. 1348, 1353 (2018), we instituted an inter partes
review of all the challenged claims, on all of the asserted grounds. Paper 13
(“Decision” or “Dec. Inst.”).

Following institution, Toyota and Intellectual Ventures filed a Joint
Motion to Terminate proceedings based on their settlement agreement that
resolved all disputes between them in this proceeding and a related district
court action. Paper 21; Ex. 1018. We granted the Joint Motion to Terminate
and terminated proceedings as to Petitioner Toyota Motor Corp. Paper 25, 4.

Thereafter, Patent Owner filed a Response. Paper 26 (“PO Resp.”).
Continental (“Petitioner”) filed a Reply. Paper 28 (“Reply”). Patent Owner
filed a Sur-reply. Paper 33 (“Sur-reply”).

Patent Owner filed a Motion to Exclude. Paper 34. Petitioner filed an
Opposition. Paper 35. Patent Owner filed a Reply. Paper 37.

A hearing was held on August 28, 2023. Paper 40 (“Tr.”).
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We have jurisdiction under 35 U.S.C. § 6. We enter this Final Written
Decision pursuant to 35 U.S.C. § 318(a) and 37 C.F.R. § 42.73.

Petitioner Continental has the burden of proving the unpatentability of a
claim by a preponderance of the evidence. 35 U.S.C. § 316(e).

Based on the findings and conclusions below, we determine that
Petitioner has proven that claims 1-7, 22-28, and 43—46, which comprise all
of the claims challenged in this proceeding, are unpatentable.

We also deny Patent Owner’s Motion to Exclude.

B.  Real Parties in Interest

Petitioner identifies Continental Automotive Systems, Inc., Continental
Automotive GmbH, Continental Automotive Technologies GmbH,
Continental Automotive, Inc., and Continental AG (the parent of Continental
Automotive, Inc.) as real parties-in-interest. Pet. 83. Patent Owner identifies
Intellectual Ventures IT LLC as the patent owner and the sole real party-in-
interest. Paper 5, 2.

C.  Related Matters

The parties indicate that the 356 patent is at issue in the district court
litigations of Intellectual Ventures I LLC and Intellectual Ventures Il LLC v.
Toyota Motor Corp. et al., Case No. 2:21-cv-00389 (E.D. Tex. October 19,
2021), Intellectual Ventures I LLC and Intellectual Ventures Il LLC v. Honda
Motor Co., Ltd. et al., Case No. 3:22-cv-00761 (N.D. Tex. April 4, 2022), and
Intellectual Ventures I LLC and Intellectual Ventures 11 LLC v. General
Motors Company, Case No. 6:21-cv-01088 (W.D. Tex. October 19, 2021).
Pet. 84; Paper 5, 2. The parties also indicate that the related district court
proceeding in Intellectual Ventures I LLC and Intellectual Ventures I LLC v.
Toyota Motor Corp. et al., Case No. 2:21-cv-00389 (E.D. Tex. October 19,

2021) was resolved by their settlement agreement. Paper 21, 2.

3
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D.  The 356 Patent (Ex. 1001)

The *356 patent addresses the problem of uplink control when channel
reciprocity is lost.! It introduces a new uplink channel control technique that
uses a feedback scheme as a substitute for channel reciprocity with minimal
impact on the ability of the air interface to support uplink channels. Ex. 1001,
2:11-16. In one embodiment,

an uplink beacon function (for power control) and a modified
random access process substitute for the information lost due to
the lack of channel reciprocity in paired operation. Embodiments
of the invention allow a terminal to transmit the uplink physical
channel control signal (UL _Beacon) independently from the
uplink physical channel. Therefore, the implementation of closed
loop feedback may operate in the absence of an uplink physical
channel. In one embodiment, a UE allocates a time slot for a
beacon signal separated from the time slots for data in a frame.

A second time slot is allocated within the frame for the base
station to transmit a control signal in response to the beacon
signal. The control signal instructs the UE to adjust a
transmission parameter.

Ex. 1001, 2:21-34; id. at 4:35-60.

The closed loop feedback allocates a timeslot in an uplink frame to send
a control signal from a UE to a base station, which sends controls back to the
UE. Ex. 1001, 2:6-48, 4:35-5:41, 5:50-6:4. Each UE allocates a timeslot to
send a UL_Beacon signal separated from timeslots used to send data in an
uplink frame. Id. at 2:20-42, 4:35-55, 5:15-20. Base stations respond to the
UL Beacon signal on a downlink Physical Layer Common Control Channel

(PLCCH) with control commands to adjust power. Id. at 2:31-60, 4:49-5:60.

! Channel reciprocity exists when the same radio channel is used for uplink and
downlink communications so information about uplink channel conditions such
as pathloss can be derived from downlink channel conditions based on signals
received by user equipment (UE). Ex. 1001, 1:17-29.

4
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A dedicated timeslot can group UL Beacon signals from multiple UEs
into a specific uplink timeslot to “obtain separation between the UL Beacon
signals and the standard uplink physical channels.” Ex. 1001, 2:35-42. A
downlink PLCCH carries feedback information (power, control commands) to
UEs that transmit UL Beacon signals. /d. at 2:45-46; 4:35-5:41, 5:50-60.
Figure 2 of the *356 patent, reproduced below, depicts this feedback system.
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Figure 2 depicts an uplink (UL) frame with timeslot 216 allocated to
transmit UL_Beacons separate from timeslots 214 used to transmit data. A
base station allocates timeslot 212 in a downlink (DL) frame to send PLCCH
control commands to UEs to control their uplink transmissions separate from
DL timeslots 210 used to transmit data. /d. at 2:11-48, 4:35-5:20, 5:50-60.

By separating the uplink physical channel control signal (UL _Beacon)
from the uplink physical data channel, the closed loop feedback system may
operate without an uplink physical channel for data. Ex. 1001, 2:24-28. The
uplink physical control channel and downlink control channel “may not need
an associated data physical channel to be operational.” Id. at 4:24-27. This
separation “allows the control feedback to operate even when the terminal
does not have data to send, with the consequence that uplink shared channels
can be used with maximum efficiency.” /Id. at 6:33-37.

More than one UL Beacon and its associated PLCCH timeslot may be
allocated per frame if the feedback update rate is required to be faster than the
frame rate (at the expense of system capacity). Id. at 5:35-38. Allocating a
separate timeslot to send a UL_Beacon provides a large number of possibilities
to arrange a UL Beacon and its associated PLCCH in frames. Id. at 5:32-35.

By placing UL _Beacon signals in a dedicated timeslot, a
dedicated detection scheme can be applied which may include
performance enhancing features such as intra-cell cancelling
(for alleviating the effects of cross-correlation interference
between UL _Beacon signals transmitted by multiple terminals
in the same cell), or inter-cell cancelling (for reducing the
interference from neighboring cells in the case where the

UL Beacon timeslots are time synchronized). Cross-
interference between UL _Beacon and normal uplink bursts is
avoided by the separation obtained from the use of separate
time slots.

1d. at 5:21-31 (emphasis added).
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If a slower update rate is tolerable, UL _Beacon and PLCCH timeslots

can be fractionated as shown in Figure 3, reproduced below. Id. at 5:38—41.

310 312 314 316
\ N\ \ \
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oL | l | I |
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uL | L1l l l |
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oL | { I |
Terminal i 1
uL | I |
308 UL Beacon
FIG. 3

Figure 3 illustrates a fractionation phase of 3 that updates a terminal in
every third frame. Terminal 304 receives feedback in frames #0 310, #3 316.
Terminal 306 receives an update in frame #1 312. Terminal 308 receives an
update in frame #2 314. Id. at 5:65-6:4. Fractionation supports more UEs at
a slower feedback rate when a slower update rate meets performance targets.
Id. at 5:38-49. 1If a faster feedback update rate is required than the frame rate,
more than one UL _Beacon and PLCCH timeslot can be supported in a frame
at the expense of system capacity. /d. at 5:32-38. A UL_Beacon can be sent

even when no data is sent in a frame. Id. at 2:24-28, 6:33-37.
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E.  Ilustrative Claims

Of the challenged claims 1-7, 22-28, and 43—46, claims 1, 22, 43, and 45
are independent. Claims 2—7 depend from claim 1. Claims 23-28 depend from
claim 22. Claim 44 depends from claim 43, and claim 46 depends from claim
45. Claims 1 and 22 illustrate the claimed subject matter and are reproduced
below with Petitioners’ annotations in italics to identify each element. Claim 1
is directed to user equipment while claim 22 is directed to a method performed
by a UE similar in scope to claim 1 as indicated below.

1. I/p] A user equipment (UE) comprising:

1[a] a processor configured to receive resource allocation
information associated with an uplink physical control channel,
wherein the uplink physical control channel and a physical uplink
shared channel have different resources;

1/b] the processor is further configured to send data over
the physical uplink shared channel in assigned time intervals;

1/c] the processor is further configured, in a time interval
that it is not sending information over the physical uplink shared
channel, to send a signal over the uplink physical control channel
based on the received resource allocation information; and

1/d] the processor is further configured to receive feedback
information from a downlink control channel.

Ex. 1001, 9:40-54; see Pet. iv, 67-73.

22. 22[p] A method performed by a user equipment (UE),
the method comprising:

22/a] receiving, by the UE, resource allocation information
associated with an uplink physical control channel, wherein the
uplink physical control channel and a physical uplink shared
channel have different resources;

22[b] sending, by the UE, data over the physical uplink
shared channel in assigned time intervals;
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22[c] sending, by the UE in a time interval that it is not
sending information over the physical uplink shared channel, a
signal over the uplink physical control channel based on the
received resource allocation information; and

22[d] receiving, by the UE, feedback information from a
downlink control channel.

Ex. 1001, 11:25-38; see Pet. 111, 33-42.

FE.  Instituted Grounds of Unpatentability

Petitioner contends that the challenged claims 1-7, 22-28, and 43-46 of
the *356 patent are unpatentable based on the following grounds, all of which

are grounds that have been instituted in this proceeding (see Pet. 1-3):

22,23,25-28. 45,46 | 102(a). (b) 802.16 Standard®

1-7,24, 43 44 103(a) 802.16 Standard
802.16 Standard,
1-7,43, 44 103(a) Mohanty*

Lad | IR | it

Petitioner also relies on the declaration testimony of Dr. Robert Akl.
Ex. 1003. Patent Owner relies on the declaration testimony of Dr. Gary
Lomp. Ex. 2005. We have reviewed the credentials of Petitioner’s
declarant, Dr. Akl, and Patent Owner’s declarant, Dr. Lomp, and consider
both to be qualified to provide the opinions for which their testimony has

been submitted. Neither party has challenged their qualifications.

* The Leahy-Smith America Invents Act (“AIA”) revised 35 U.S.C. §§ 102
and 103 effective on March 16, 2013. Because the’356 patent has an effective
filing date before March 16, 2013, we use the pre-AIA versions of §§ 102 and
103.

3 Ex 1005, IEEE Std 802.16-2004, IEEE Standard for Local and metropolitan
area networks, Part 16: Air Interface for Fixed Broadband Wireless Access
Systems, dated Oct. 1, 2004 (“the Standard”).

*Ex. 1009. US 2007/0105600 A1, published May 10. 2007 (“Mohanty™).
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II.  MOTION TO EXCLUDE EVIDENCE

Patent Owner filed a motion to exclude Exhibit 1005 from evidence.
Paper 34 (“Motion”). Exhibit 1005 is the Standard. Patent Owner’s
objections are based on (1) Petitioner’s objection to the admissibility of the
Standard in IPR2022-00974 as lacking authentication under Fed. R. Evid.
(“FRE”) § 901, irrelevant or prejudicial, confusing, and a waste of time under
FRE 401, 402, and 403, and inadmissible hearsay under FRE 801 and 802,
(2) alleged lack of authentication of the date of public availability or public
accessibility of the Standard, (3) a reliance on a copyright notice as evidence
of a publication date of a printed publication as inadmissible hearsay, and
(4) irrelevance because the publication date of the Standard is not established
to qualify it as prior art. /d.; see Paper 15 (Patent Owner’s Objections to
Evidence), 1. Petitioner filed an Opposition to the Motion. Paper 35
(“Opp.”). Patent Owner filed a Reply in Support of its Motion to Exclude
Evidence. Paper 37 (“Reply”).

A.  Petitioner’s Alleged Admissions in IPR2022-00974

Petitioner asserts that “Petitioner has not admitted that the Standard is
not admissible evidence in the instant proceeding.” Opp. 11. Petitioner also
asserts that it objected to Patent Owner’s reliance on the Standard in IPR2022-
00974, which challenged claims of U.S. Patent No. 8,953,641 (“the '641
patent”), because “the Standard’s publication date is after the critical date of
the 641 patent,” which is not at issue in the instant proceeding. Id. at 11-12.
Petitioner asserts that the Standard is relevant to the patentability of the *356
patent in this proceeding because Petitioner “relies upon the Standard as a
primary prior art invalidity reference [and the] public availability/accessibility
date of the Standard is before the effective filing date of the *356 patent.” Id.
at 11.
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Patent Owner replies that “Petitioner’s objections based on lack of
authentication and hearsay to the admissibility of the Standard as evidence in
IPR2022-00974 are not contingent upon the critical date of the challenged
patent, which is extrinsic to the proffered evidence at issue.” Reply 1.

We find that Petitioner objected to the Standard in IPR2022-00974
because its publication date is affer the critical date of the 641 patent, which
was at issue in that proceeding. Opp. 11. Those objections are not relevant in
this proceeding because the Standard was published before the critical date of
the *356 patent. Id. In IPR2022-00974, Petitioner objected that the Standard
(Ex. 2019) lacked authentication because “sufficient evidence has not been
provided to establish authenticity, dates, or public accessibility prior to the
critical date of the 641 patent.” 1PR2022-00974, Paper 23, 1 (emphasis
added). Petitioner also objected to the Standard (Ex. 2019) as irrelevant,
prejudicial, confusing, and a waste of time because “there is not sufficient
evidence establishing public accessibility prior to the critical date of the 641
patent,” and the October 1, 2004 date printed on the first page of the Standard
is later than the critical date of the *641 patent. /d. (emphasis added). And, in
this proceeding, Petitioner has proffered evidence to address potential hearsay
objections asserted by Patent Owner to the Standard, as discussed below.

B.  Authenticity of the Standard (Ex. 1005)

Petitioner asserts that Exhibit 1005 is an authentic copy of the Standard
under Fed. R. Evid. (“FRE”) 901(b)(4) because it bears distinctive indicia of
authenticity recognized by the scientific and technical communities, and the
distinctive indicia include an IEEE copyright line with a publication date,
IEEE trade inscriptions, IEEE product numbers, and an International Standard

Book Number (ISBN). Opp. 1-5.

11

Ex.1006 / Page 743 of 823
TESLA, INC.



IPR2022-01130
Patent 8,811,356 B2

Patent Owner asserts “a document is not self-authenticated or otherwise
automatically authenticated just because it was released or published by IEEE
or a working group associated with IEEE.” Motion 6. Patent Owner argues
that TRW Automotive U.S. LLC v. Magna Elecs. Inc., IPR2014-01348 (PTAB
Jan. 15, 2016) held that an IEEE copyright notice and ISBN number did not
establish that a document was an IEEE publication from an IEEE periodical.
Id. Patent Owner also asserts that the Standard is not published in a periodical
and, therefore, is not self-authenticating. Reply 2-3.

The holding in TRW is distinguishable from our facts here because the
Board in TRW held that TRW did not cite sufficient evidence to establish that
the non-patent literature printed publication at issue in that proceeding was
“an article from an IEEE periodical” or published in an IEEE periodical called
Intelligent Transportation Systems. TRW, IPR2014-01348, Paper 25 at 7-8.
TRW failed to link the IEEE copyright notice to a particular IEEE publication.
Id. at 8. In that case, TRW failed to establish that the number at the bottom of
the paper, “0-7803-4975-X,” was an ISBN or that the paper was published in
an IEEE periodical such that it was self-authenticating. Id. at 9.

Here, the Standard bears distinctive indicia of authenticity that were not
present in the paper at issue in TRW. Opp. 2—4. The distinctive indicia are an
IEEE copyright notice and publication date, IEEE logo and trade inscription,
IEEE product numbers, and an ISBN. /d. Such indicia have been found to be
sufficient to support authentication. See Intel Corp. v. FG SRC LLC,
IPR2020-01449, Paper 53 at 33 (PTAB Mar. 1, 2022); Microsoft Corp. v. FG
SRC LLC, IPR2018-01604, Paper 76 at 15 (PTAB Apr. 30, 2020); Ericsson,
Inc. v. Intellectual Ventures I LLC, IPR2014-00527, Paper 41 at 11 (PTAB
May 18, 2015); see Opp. 3—4 (citing these decisions). Patent Owner does not
dispute the distinctiveness of the indicia. See Reply 2-3; Mot. 6.
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The cover page of the Standard is reproduced below to show its indicia.

IEEE Std 802.167-2004
(Revision of IEEE St B02.16-2001)

802.16™

IEEE Standard for
Local and metropolitan area networks

Part 16: Air Interface for Fixed
Broadband Wireless Access Systems

IEEE Computer Society
and the
IEEE Microwave Theory and Techniques Society

Sponsored by the
LAN/MAN Standards Commitiee

¢ IEEE -

3 Padk Averge, Mew York, NY 100188907, USA Print SHOG2E
PLF: GE8GRE

The cover page of the Standard includes an IEEE Std 802.16 trademark,

IEEE’s logo, mark, address, product numbers (print, PDF), and a date of “1
October 2004.” Ex. 1005, 1. We reproduce other distinctive indicia below.
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IEEE Std 802.16™.2004
[Resimin of
(EEE Bid 802 152001}

IEEE Standard for
Local and metropolitan area networks

Part 16: Air Interface for Fixed
Broadband Wireless Access Systems

Sponsor

LAN/MAN Standards Commities
of the

IEEE Computer Society

® @
and the & - &
IEEE Microwave Theory and Techniques Society Y g gﬁg Ao

WirelessMAN
o ‘ g@gi % Z“‘ef"%a” .

I‘*O

® &

Approved 24 June 2004
IEEE-SA Standards Board

This page of the Standard includes the IEEE Std 802.16™ trademark and the
IEEE Wireless MAN® 802.16 registered mark. Ex. 1005, 3; Opp. 3.

We reproduce indicia from another page of the Standard below.

The Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue, New York, NY 10016-5997, USA

Copyright © 2004 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 1 October 2004. Printed in the United States of America.

IEEE, 802, and WirelssMAN are registered trademarks in the U.S, Patent & Trademark Office, owned by the Institute of
Electrical and Electronics Engineers, Incorporated.

WirelessMAN-OFDM, WirelessMAN-OFDMA, WirelessMAN-SC, and WirelessMAN-SCa, are trademarks owned by the
Institute of Electrical and Electronics Engineers, Incorporated.

Print: ISBN 0-7381-4069-4 SH95246
PDF: ISBN 0-7381-4070-8 S895246

This page includes a 2004 IEEE copyright notice and a publication date of the
Standard, an ISBN, catalog numbers, and trademark notices. Ex. 1005, 4.
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Under FRE 901(b)(4), “[t]he appearance, contents, substance, internal
patterns, or other distinctive characteristics of the item, taken together with all
the circumstances” can authenticate an item of evidence. Under FRE 902(7),
an inscription, signs, tag, or label affixed in the course of business to indicate
origin, ownership, or control can establish an item’s authenticity.

The Board has found such distinctive indicia sufficient to establish the
authenticity of IEEE publications. See Ericsson, IPR2014-00527, Paper 41 at
12; Opp. 3—4 (discussing Board decisions that relied on copyright lines, trade
inscriptions, ISBN and IEEE catalog order numbers for authentication);
Microsoft Corp. v. FG SRC LLC, IPR2018-01604, Paper 76 at 15-16 (PTAB
Apr. 30, 2020) (finding an IEEE trade inscription, copyright symbol, and
ISBN provided evidence to self-authenticate documents under FRE 902(6)
and 902(7)); see also Intel Corp. v. FG SRC LLC, IPR2020-01449, Paper 53
at 32-34 (PTAB Mar. 1, 2022) (finding printed publications at issue included
“conventional indicia of publication” such as an IEEE copyright notice and
date, ISBN numbers, IEEE order plan catalog numbers, and addresses where
additional copies of the publication may be ordered provided evidence that
these documents were publicly accessible publications of IEEE).

Such distinctive indicia were lacking in TRW where Petitioner cited
only an IEEE copyright notice of “©1999 IEEE” without a publication date,
publication information, and other indicia found in the Standard here. Opp. 4.

In this case, we find Exhibit 1005 bears sufficient distinctive indicia of
public dissemination (publication) to authenticate it as a copy of the IEEE Std
802.16-2004, IEEE Standard for Local and Metropolitan area networks, Part
16: Air Interface for Fixed Broadband Wireless Access Systems published
1 October 2004, printed in the United States, and available at ISBN 0-7381-
4069-4, ISBN 0-7381-4070-8, and IEEE Product # SH95246. See Opp. 1-5.
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C. Hearsay

We agree with Petitioner that the indicia of publication and authenticity
indicate the Standard satisfies an exception to the hearsay rule in FRE 803(17)
as a commercial publication relied on by persons in particular occupations and
also has sufficient guarantees of trustworthiness to satisfy FRE 807. Opp. 12.

Patent Owner argues that the Standard is not a periodical. Reply, 3.

However, IEEE is a well-known, reputable compiler and publisher of
scientific and technical publications used by members in the scientific and
technical research and publication communities in reliance on such indicia.
See Ericsson, IPR2014-00527, Paper 41, 10—11. These indicia also provide
sufficient guarantees of trustworthiness under a totality of circumstances, are
more probative than other evidence, and are supported by Mr. Schwartz’s
testimony that the Standard was published by IEEE WirelessMAN for use by
members of these communities. Ex. 1006 99 14-17; Ex. 1005, 3-4.

D. Public Availability and Public Accessibility

Patent Owner asserts that Petitioner failed to prove a date of public
availability or public accessibility of the Standard. Motion 2—7. This issue is
a substantive merits issue related to the sufficiency of evidence to show that
the Standard is a prior art printed publication under 35 U.S.C. § 102, rather
than to its admissibility into evidence. The Consolidated Trial Practice Guide
makes clear that a motion to exclude “may not be used to challenge the
sufficiency of the evidence to prove a particular fact.” Patent Trial and
Appeal Board Consolidated Trial Practice Guide at 79 (Nov. 2019);° see
Xactware Sols., Inc. v. Pictometry Int’l Corp., IPR2016-00594, Paper 46 at 7
(PTAB Aug. 24, 2017).

> Available at https://www.uspto.gov/TrialPracticeGuideConsolidated.
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III.  UNPATENTABILITY ANALYSIS
A.  Legal Standards
1. Anticipation

To anticipate, a prior art reference must disclose all the elements of the
claim within the four corners of the document, arranged as in the claim. Net
MoneylIN, Inc. v. VeriSign, Inc., 545 F.3d 1359, 1369 (Fed. Cir. 2008). “A
single prior art reference may anticipate without disclosing a feature of the
claimed invention if such feature is necessarily present, or inherent, in that
reference.” Allergan, Inc. v. Apotex Inc., 754 F.3d 952, 958 (Fed. Cir. 2014).

2. Obviousness

A patent claim is unpatentable under 35 U.S.C. § 103 if the differences
between the claimed subject matter and the prior art are such that the subject
matter, as a whole, would have been obvious at the time the invention was
made to a person having ordinary skill in the art to which said subject matter
pertains. 35 U.S.C. § 103; KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406
(2007). “[WThen a patent claims a structure already known in the prior art
that is altered by the mere substitution of one element for another known in
the field, the combination must do more than yield a predictable result.” KSR,
550 U.S. at 416). The question of obviousness is resolved based upon
underlying factual determinations including: (1) the scope and content of the
prior art; (2) any differences between the claimed subject matter and the prior
art; (3) the level of ordinary skill in the art; and (4) when in evidence,
objective evidence of nonobviousness.® Graham v. John Deere Co., 383 U.S.

1, 17-18 (1966).

% In this proceeding, neither party has presented evidence or made arguments
regarding any objective criteria of nonobviousness.
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B.  Level of Ordinary Skill in the Art

Relying on the declaration testimony of Dr. Akl, Petitioner asserts that a
person of ordinary skill in the art “would have had at least a Bachelor’s degree
in Electrical Engineering, Computer Engineering, or related field, with at least
three to four years of experience in wireless communication technology, or a
Master’s degree in electrical engineering, computer engineering, or
equivalent.” Pet. 32 (citing Ex. 1003 4 19). Petitioner asserts that additional
education could substitute for professional experience and “[t]he level of
ordinary skill in the art may be reflected by the prior art of record.” Id.

Patent Owner does not address the level of ordinary skill in the art. See
generally PO Resp.

Petitioner’s proposed level of ordinary skill in the art is not disputed
and is consistent with our review and understanding of the technology and
descriptions in the 356 patent and the asserted prior art references. Okajima
v. Bourdeau, 261 F.3d 1350, 1355 (Fed. Cir. 2001). We adopt Petitioner’s
proposed level of ordinary skill in the art for this Decision.

C.  Claim Construction

We interpret a claim “using the same claim construction standard that
would be used to construe the claim in a civil action under 35 U.S.C. 282(b).”
37 C.F.R. § 42.100(b) (2020). This standard includes construing a claim “in
accordance with the ordinary and customary meaning of such claim as
understood by one of ordinary skill in the art and the prosecution history
pertaining to the patent.” Id. Petitioner does not argue claim constructions,
stating that “no terms need construction because the claims read on the prior
art under any construction consistent with Phillips.” Pet. 32-33 (citing
Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc)). Patent

Owner does not argue any claim constructions. See generally PO Resp.
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Other than our construction of “time interval,” which is set forth below,
we determine that we do not need to provide any express claim constructions
of limitations to reach our Decision.

Patent Owner proposed the following construction of “time interval” in

the Preliminary Response (Prelim. Resp. 10):

Claim Term Proposed Construction
“the processor is further configured, | The processor is further configured
in a time interval that it is not to send a signal over the uplink
sending information over the physical control channel between
physical uplink shared channel, to transmissions of information over
send a signal over the uplink the physical uplink shared channel

physical control channel

Patent Owner argued, “[t]he plain meaning of an ‘interval’ is ‘a period
of time between events or states’ and “[i]n the context of the *356 Patent, the

recited ‘interval’ is the period of time between transmissions over the physical

uplink shared channel.” /d. (citing a definition of “interval” from Merriam-
Webster.com Dictionary, at https://www.merriam-webster.com/dictionary/
interval, captured on October 4, 2022 (Ex. 2003)). Patent Owner also cited
the Declaration of Dr. Lomp, who testified that “[a] person of ordinary skill in

the art, reading the *356 Patent, would understand that the recited ‘interval’ is

the period of time between transmissions over the physical uplink shared
channel.” Ex. 2001 4 38. Patent Owner argued, “[t]his interpretation aligns
with the description in the 356 Patent’s specification.” Prelim. Resp. 10.

In our Decision, we interpreted “time interval” as a “timeslot.” The
processor sends a signal over an uplink physical control channel “in a timeslot
that is not sending information over the physical uplink shared channel, e.g., a

timeslot separated from timeslots used to send data.” Dec. Inst. 12.
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Although Patent Owner does not reassert this claim interpretation in its
Response (see generally PO Resp.), Patent Owner argues that “[a]s explained
in the Summary of the Invention, the solution includes a closed loop feedback

scheme, where a timeslot for transmission of a control signal (referred to as

‘UL-Beacon’) is inserted in the uplink frame between time slots used for

transmitting data.” PO Resp. 7 (citing Ex. 2005 9§ 28); id. at 9 (“the ’356

patent teaches that each UE transmits the physical uplink control channel
signal in a dedicated timeslot of the uplink frame, between timeslots used for
sending data to the base station.”); id. at 9—10 (same); id. at 11 (same).

As discussed below, we interpret this claim language in light of the
’356 patent specification to require a dedicated timeslot for a UL Beacon.
The dedicated time interval/timeslot used for the UL Beacon signal does not
have to be between timeslots that are used to send data in a frame, contrary to
Patent Owner’s arguments. Portions of the 356 patent cited by Patent Owner
only require a “dedicated timeslot” without regard to its location vis-a-vis any
timeslots used to send data. See PO Resp. 11 (citing Ex. 1001, 5:21-28).

According to the plain meaning of the claim language, the processor is
configured “to send a signal over the uplink physical control channel” “in a
time interval that is not sending information over the physical uplink shared
channel.” Ex. 1001, 9:48-52 (claim 1). According to Patent Owner’s own
interpretation of a timeslot as synonymous with time interval, the processor
sends a signal over the uplink physical control channel “in a timeslot that is
not sending information over the physical uplink shared channel.” Thus, the
processor sends a signal in a dedicated timeslot of a frame that is not used to
send information (data) over the physical uplink shared channel. A “time
interval” is allocated as a timeslot to send control signals, not data. It is

separate from timeslots allocated and used to send data in a frame.
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This interpretation is consistent with the *356 patent specification,
which describes the UL Beacon signal sent in a dedicated timeslot that is
separate from timeslots used to send data, as Patent Owner has asserted.

“a UE allocates a time slot for a beacon signal [UL_Beacon]
separated from the time slots for data in a frame. A second time
slot is allocated within the frame for . ..” Ex. 1001, 2:29-33
(emphasis added).

“FIG. 2 illustrates a timeslot arrangement for uplink and
downlink messages supporting the UL Beacon and its
corresponding PLCCH within a TD-CDMA frame structure . . .”
1d. at 3:9-11 (emphasis added).

“[1]t 1s possible to adapt the TDMA frame structure to provide
separation between the UL _Beacon and the normal physical
channels by dedicating at least one uplink time slot per frame . . .
to carrying UL Beacon signals. Id. at 5:16-20 (emphasis
added).

“Those skilled in the art will recognize that there are a large
number of possibilities for the arrangement of a UL Beacon and
its associated PLCCH within the frame structure according to
embodiments of the invention. More than one UL _Beacon and
PLCCH per frame could be supported if the feedback update rate
is required to be faster than the frame rate ( at the expense of
system capacity). . ..” Id. at 5:32-41 (emphasis added).

“When fractionation is employed, the RNC or other controller may
allocate the UL Beacon timeslot in a given frame to a group of
terminals. . .” Id. at 5:42-45 (emphasis added).

“FIG. 2 illustrates an example of a timeslot arrangement
supporting the UL Beacon and its corresponding PLCCH within
a TD-CDMA frame structure . . . The uplink frame comprises a
UL Beacon control timeslot 216, an access control timeslot 218,
and normal traffic carrying timeslots 214. Id. at 5:50-60
(emphasis added).

See Prelim. Resp. 11-12.
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These descriptions indicate a UE allocates a timeslot for a UL_Beacon
signal in an uplink frame. This timeslot is separated from time slots used to
transmit data in the frame over a shared physical channel. Ex. 1001, 2:29-33,
4:49-60. “Cross-interference between UL Beacon and normal uplink bursts
is avoided by the separation obtained from the use of separate time slots.” Id.
at 5:29-31 (emphasis added). Figure 2 of the 356 Patent depicts UL _Beacon
sent in timeslot 216 separate from timeslots 214 (PUSCH) that carry normal
traffic. Id. at 5:58-60. Because the signal timeslot only needs to be separated
from data timeslots, a large number of possibilities exist to arrange a timeslot
for a UL _Beacon signal and its PLCCH in a frame. Id. at 5:32-35. The UE
allocates a timeslot to send control signals separated from data timeslots.

A dedicated timeslot for a UL _Beacon is separated from timeslots used
to transmit data in a frame. Id. at 2:29-33, 5:15-19. “Embodiments of this
invention separate uplink control from the uplink physical traffic. This allows
the control feedback to operate even when the terminal does not have data to
send, with the consequence that uplink shared channels can be used with
maximum efficiency.” Id. at 6:33—-37 (emphasis added). As aresult,a UE
processor might configure a UL _Beacon timeslot for a frame where no other
timeslots are used to transmit data by that UE in that frame. See id. at 6:33—
37. Neither the claims nor written description requires a timeslot allocated to
send control signals also to be allocated between timeslots used to send data.

The term “interval” is not used in the Specification of the *356 Patent.
It appears only in the claims and Abstract, which states: “Data may be sent
over the physical uplink shared channel in assigned time intervals. A signal
may be sent over the uplink physical control channel based on the received
resource allocation information in a time interval that the UE is not sending

data over the physical uplink shared channel.” Ex. 1001, Abstr.
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The claimed time interval is an assigned timeslot in which a signal (e.g.,
a UL Beacon) is sent. The UE does not use this timeslot to send data over the
physical uplink shared channel because this timeslot is allocated by the UE to
send the UL_Beacon signal over the uplink physical control channel. /d.

Nor do we view the use of “time interval” in the claims as an intent by
Patent Owner to limit the claim scope to embodiments where a UL _Beacon
timeslot is placed between timeslots that are used to transmit data given Patent
Owner’s and Dr. Lomp’s contention that the *356 Patent uses “time interval”
and “time slot” synonymously (Prelim. Resp. 11; Ex. 2001 9 41), and the only
feature claimed (and described) for the time interval is that it is separate from
timeslots used to transmit data in a frame. As claimed, the time interval can
be allocated/located anywhere in a frame. See Ex. 1001, 5:21-49; see also
Toshiba Corp. v. Imation Corp., 681 F.3d 1358, 1369 (Fed. Cir. 2012)
(“Appellees cannot overcome the plain meaning of claim 1 by pointing to an
embodiment disclosed in the specification or prosecution history.”).

During prosecution of the application that issued as the *356 Patent,
Patent Owner argued, “in a time interval that it is not sending information
over the physical uplink shared channel, to send a signal over the uplink
physical control channel based on the received resource allocation
information” in claim 45 “may mean that a user equipment (UE) is configured
to send a signal on an uplink physical control channel using allocated
resources in the same time interval it is not sending information on a physical
uplink shared channel.” Ex. 1002, 244-45 (Reply Pursuant to 37 C.F.R.

§ 1.111, Oct. 24, 2013), id. at 246 (arguing that the prior art does not teach or
suggest the feature of “in a time interval that it is not sending information over
the physical uplink shared channel, to send a signal over the uplink physical

control channel based on the received resource allocation information™).
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Dr. Lomp testifies that “[i]n every instance, the term [time interval]

refers to a time slot within a frame, e.g., a TD-CDMA frame, where data is

sent by a UE ‘over the physical uplink shared channel in assigned time

intervals within a frame,” while another time interval between the data slots —

1.e., ‘a time interval that it is not sending information over the physical uplink
shared channel” — is used by the UE to send control information over the
uplink physical control channel.” Ex. 2001 §41. Dr. Lomp thus describes a
“time interval” as “a time interval that it is not sending information over the
physical uplink shared channel.” /d. Dr. Lomp does not explain why the time
interval must be allocated between data slots in a frame to transmit a signal.
Yet, Dr. Lomp also avers that “[t]he specification makes clear that the
timeslot used by the UE for the UL-Beacon is interposed in a frame structure
between data time slots.” Id. Dr. Lomp testifies that a skilled artisan would
interpret this limitation in light of the specification to mean “the processor is
further configured to send a signal over the uplink physical control channel

between transmissions of information over the physical uplink shared

channel.” Id. §42. Dr. Lomp testifies that this construction is supported by
the plain meaning of interval, and it aligns with operation of the feedback
control system taught by the specification and comports with the stated goal of
the *356 Patent to “find a substitute for channel reciprocity” “where the
correlation between the uplink and downlink path loss is not guaranteed.” Id.
(quoting Ex. 1001, 1:66-2:2).

Patent Owner’s arguments and Dr. Lomp’s testimony that the plain
meaning of time interval requires the time slot for the signal to be between
time slots for transmission of information is undermined by their contentions
that “time interval” is synonymous with a “time slot,” which the 356 Patent

describes as being separated from, rather than between, data timeslots.
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At his deposition, Dr. Lomp testified, “I would imagine that there’s --
some latitude would be available into where the UL-Beacon is” and “I could
imagine it also not being in the center” as in Figure 2 and “I suppose in
principle it could” be in the first timeslot. Ex. 1019, 23:1-19.

We give more weight to the 356 patent’s description of a time interval
as a timeslot than to a dictionary definition of “interval.” A timeslot allocated
for a UL Beacon is “separated from the time slots for data in a frame.”

Ex. 1001, 2:29-33. A dedicated timeslot groups all UL _Beacon signals from
multiple UEs into a specific uplink timeslot to “obtain separation from the
UL _Beacon signals and the standard uplink physical channels.” /d. at 2:35—
42. A UE “allocates resources so that the physical channel control signal is
separate from the uplink (shared) physical channel.” Id. at 4:49—-60. TDMA
frame structure separates a UL_Beacon from normal channels by dedicating
an uplink timeslot per frame. Id. at 5:15—41. Many arrangements may be
used to achieve this separation of the UL_Beacon signal. /d. at 5:32-41.

Indeed, “[e]Jmbodiments of this invention separate uplink control from
the uplink physical traffic [so that] control feedback [can] operate even when
the terminal does not have data to send [for] maximum efficiency.” Ex. 1001,
6:33-37 (emphasis added). Therefore, a UL Beacon may be sent in a time
interval of a frame in which no data is sent by the UE.” See id. at 2:24-28 (a
terminal can transmit a control signal without an uplink physical channel),
4:20-27 (explaining that the uplink and downlink physical control channels do

not need an associated data physical channel to be operational).

7 A separate timeslot allows UL _Beacons from multiple UEs to be grouped
into a single timeslot to avoid cross interference with uplink physical
channels. Ex. 1001, 2:36-61, 5:21-49. Placing UL _Beacon signals between
data channel timeslots would appear to increase the risk of cross interference.
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D.  Ground 1: Alleged Anticipation of Claims 22, 23, 25-28, 45, and
46 by the Standard

1. The Standard (Ex. 1005)

The Standard specifies an air interface for wireless systems in which a
subscriber station (SS) receives uplink parameters, chooses a Ranging Slot to
send a Ranging Code to a base station (BS), and receives a Ranging Response
with control commands to adjust timing and power settings as shown in

Figure 218, reproduced below. Ex. 1005, 48-51, 174-81, 205-06, 577, 620.8

OFDMA symbol number .1-
k301 k31 k33

)k Lkl kA3 kS kAT (k9 (kHLL K13 k1St k1T ) k20 k423 1126
3‘2: z S e ,;,j e E’»' ,’::’, e
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Figure 218—Time plan - one TDD time frame (with only mandatory zone)
Figure 218 depicts a time division duplex (TDD) frame structure where an SS
sends a ranging code in an allocated “Ranging subchannel” region separated
from a region that is allocated to send data (UL Bursts ##1-5) in an uplink
(UL) frame. Ex. 1005, 49-51, 154, 167, 174-76, 500, 577-78, 620, 666.

8 Citations are to pages of the Standard rather than pages added by Petitioner.
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Table 121 is reproduced below to illustrate the ranging process.

Table 121—CDMA initial Ranging and automatic adjustments procedure
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Table 121 describes an initial ranging process between an SS and a BS.
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An SS performs initial ranging to obtain power and timing adjustments
used to send data transmissions to the BS over a network. Ex. 1005, 48-51,
154, 174-77, 20506, 212. To join the network, the SS scans a UL-MAP
message to select an Initial Ranging Interval/Ranging Slot allocated by a BS
to access the uplink channel to transmit a Ranging Code to the BS. /d. at 48—
51, 174-77, 205-06. An Initial Ranging IE (Information Element) in a UL-
MAP specifies intervals (Ranging Slots) for the SS to send a Ranging Code.
1d. at 48, 154, 167, 205-06. The SS randomly selects an allocated Ranging
Slot from the Initial Ranging IE to transmit a Ranging Code or a Ranging
Request (RNG-REQ) to the BS to request power, timing, and other control
parameters from the BS. Id. at 48-51, 174-78, 20506, 212—-13. The SS
performs this process at registration as a new subscriber. /d. at 620.

In response to receiving a Ranging Code/RNG-REQ, the BS transmits
a ranging response (RNG-RSP) message. /d. at 50, 176, 205-06. The RNG-
RSP message provides timing and power adjust parameters to control uplink
communication of the SS. /d. In the RNG-RSP, the BS includes the Ranging
Subchannel and code attributes of the received Ranging Code to identify the
Ranging Code/RNG-REQ to which the BS is responding. Id. at 51-52. The
Ranging Subchannel is allocated in the uplink frame. /d. at 666, Fig. 218.

When the SS receives the requested RNG-RSP, it adjusts its parameters
specified in the RNG-RSP, such as transmit power, and it increases or reduces
transmit power by the amount specified in the RNG-RSP message. Id. at 178,
205, 206 (“Adjust Time & Power parameters”). An SS does not transmit until
it adjusts the RF signal to meet the RNG-RSP. /d. at 205. The BS may send
another RNG-RSP message to the SS with any additional required fine tuning.
1d. at 176. Once successfully ranged (RNG-REQ is within the tolerance of the
BS), the SS may join the normal data traffic in the uplink. /d.
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After initial ranging, a BS sends a second UL-MAP to allocate regions
for an SS to send data. Ex. 1005, Table 121. The second UL-MAP “allocates
access to the uplink channel” (id. at 47) and includes a Map IE that “define[s]
uplink bandwidth allocations” for sending data bursts (id. at 48). Table 287,
reproduced below, illustrates a BS’s allocation of subchannels for data bursts.

Table 287—0OFDMA UL-MAP IE format

Syntax Size Notes
UL-MAP_IE() {
Cip 16 bits
uive 4 bits

if (UIUC == 12) {

OFDMA Symbol offset & bits
Subchannel offset 7 bits
No. OFDMA Symbols 7 bits
No. Subchannels 7 bits
Ranging Method 2 bits 0b00 — Initial Ranging over two symbols
ObOT - Initial Ranging over four symbols
Ob10 — BW Request/Periodic Ranging over one
symbol
0bl1- BW Request/Periodic Ranging over three
symbols
reserved I bit Shall be set to zero
}else if (UTUC == 14) {
CDMA_Allocation_IEQ) 32 bits
else if (UTUC == 15) {
Extended UIUC dependent IE variable | See subclauses following 8.4.5.4.3
}else {
Duration 10 bits In OFDMA slots (see 8.4.3.1)
Repetition coding indication 2 bits Ob00 - No repetition coding

0b01 - Repetition coding of 2 used
0b10 ~ Repetition coding of 4 used
Obl1 - Repetition coding of 6 used

i
Padding nibble, if needed 4 bits Completing to nearest byte, shall be set to 0.

R
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Table 287 depicts a UL-Map IE that allocates uplink regions. Ex. 1005, 531—
532. “OFDMA’ Symbol offset” sets the time that an uplink burst starts. /d. at
533. “Subchannel offset” is the lowest subchannel used to carry a burst. /d.
“No. OFDMA Symbols” is the number of symbols (time) used to carry the
uplink burst. /d. “No. subchannels” is the allocated frequency region. Id.
“Duration” allocates OFDMA timeslots. Id. An OFDMA slot is defined by
time and subchannel frequency. /d. at 496. A data region is an allocation of
subchannels (frequencies) and OFDMA symbols (time intervals). Id.

Figure 218 above shows an allocation of resources (OFDMA symbols
(time), subchannels (frequency)) for uplink data transmissions in UL Bursts
#1—+#5 regions and for uplink physical channel control signals in a Ranging
Subchannel region. Ex. 1005, 500. Different resources (time, frequency) are
allocated for the UL Burst and Ranging Subchannel regions of the UL frame.

The downlink map (DL-MAP) message defines access to the downlink
(DL) frame. Ex. 1005, 46, Table 16. The DL-MAP defines burst start times
to an SS on the DL frame. /Id. at 8, 500. It includes a “DL-MAP_IE()” that
defines “OFDMA Symbol offset” as “the OFDMA symbol in which the burst
starts, measured in OFDMA symbols from beginning of the downlink frame
in which the DL-MAP is transmitted.” Id. at 521-22, Table 275. The DL-
MAP IE defines a “Subchannel offset,” which is the “lowest index subchannel
used for carrying the burst, starting from subchannel 0.” Id. It defines the
“No. OFDMA Symbols,” which are the number of symbols (time intervals)
used to carry the downlink PHY Burst. /d. “No. of Subchannels” allocates a

number of frequency subchannels that are used to carry the data burst. /d.

? “OFDMA” is an abbreviation for “orthogonal frequency division multiple
access.” Ex. 1005, 15.
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2. Public Accessibility of the Standard

“A reference is deemed publicly available if it has been ‘disseminated
or otherwise made available to the extent that persons interested and
ordinarily skilled in the subject matter or art, exercising reasonable diligence,
can locate it.”” Telefonaktiebolaget LM Ericsson v. TCL Corp., 941 F.3d
1341, 1346 (Fed. Cir. 2019) (quoting Jazz Pharm., Inc. v. Amneal Pharm.,
LLC, 895 F.3d 1347, 1355 (Fed. Cir. 2018)). “Because there are many ways
in which a reference may be disseminated to the interested public, “public
accessibility’ has been called the touchstone in determining whether a
reference constitutes a ‘printed publication.”” Id. (quoting In re Hall, 781
F.2d 897, 898-99 (Fed. Cir. 1986)).

A reference is considered publicly accessible if “persons interested and
ordinarily skilled in the subject matter or art, exercising reasonable diligence,
can locate it.” Samsung Elecs. Co., Ltd. v. Infobridge Pte. Ltd., 929 F.3d
1363, 1369 (Fed. Cir. 2019) (quoting Acceleration Bay, LLC v. Activision
Blizzard Inc., 908 F.3d 765, 772 (Fed. Cir. 2018)). “If accessibility is proved,
there is no requirement to show that particular members of the public actually
received the information.” Jazz Pharm., 895 F.3d at 1355-56 (quoted in
Samsung Elecs., 929 F.3d at 1374 (citing In re Lister, 583 F.3d 1307, 1314
(Fed. Cir. 2009) (“[O]ur cases have held that once accessibility is shown, it is
unnecessary to show that anyone actually inspected the reference.”)) and
Constant v. Advanced Micro-Devices, Inc., 848 F.2d 1560, 1569 (Fed. Cir.
1988) (“If accessibility is proved, there is no requirement to show that
particular members of the public actually received the information.”)) As a
result, a petitioner need not establish that specific persons actually accessed or
received a work to show that the work was publicly accessible. Samsung

Elecs., 929 F.3d at 1374.
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Petitioner introduces a declaration of Randall Schwartz who avers that
“[t]he final version of the Standard received approval on October 1, 2004, and
was, to the best of my recollection, published on the www.WirelessMAN.org
website by 2005.” Ex. 1006 § 14. Mr. Schwartz also testifies that five drafts
were submitted for review, and he voted to approve the Standard. Id.

Mr. Schwartz testifies that anyone “interested in accessing and reading
the Standard could do so.” Ex. 1006 § 15. Mr. Schwartz states “[t]he whole
purpose of the Standard was to guide the development and implementation of
cellular networks and devices,” and “the whole purpose of IEEE’s online
database hosting and making the Standard and related documents available
was so that engineers and other individuals would have ready access to them
when developing and implementing cellular networks and devices.” /d.

To show the Standard was publicly accessible more than one year
before the December 27, 2006, priority date of the 356 patent (Pet. 25-27;
Opp. 9 n.3), Mr. Schwartz searched the Wayback Machine for webpages at
www.wirelessman.org that made the Standard publicly accessible by 2005.
Ex. 1006 9§ 16. Mr. Schwartz found a webpage from www.wirelessman.org
that was archived by November 23, 2004, and included a hyperlink that made
the final version of the Standard available for interested persons to order. /d.
Mr. Schwartz testified that the Standard was published by November 2004,
and a webpage with a link that made it available to interested persons was
archived on November 23, 2005, by the Wayback Machine. Ex. 2008, 10:16—
23. Mr. Schwartz’s testimony indicates the Standard was publicly accessible
at www.wirelessman.org at least by November 23, 2005, as indicated by a
webpage archived from that site by the Wayback Machine on that date. /d.;
Ex. 1006 9 16.
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Publication of the final version of the Standard (Ex. 1005), whether by
the end of 2004 or by November 23, 2005, predates the December 27, 2006,
priority date of the 356 patent by more than one year. See Opp. 9 n.3.

The Standard was publicly available and publicly accessible to skilled
artisans and the interested public at www.wirelessman.org more than one year
before the December 27, 2006, priority date of the 356 patent.

Mr. Schwartz’s testimony is corroborated by indicia that the Standard
was published “1 October 2004 with IEEE catalog order numbers for Print
(SH95246) and PDF (SH95246) copies of the Standard. Ex. 1005, 1, 4. The
2004 IEEE Copyright notice indicates the Standard was “Published 1 October
2004” and “Printed in the United States.” /d. at4. ISBN numbers are given
for print (ISBN 0-7381-4069-4) and PDF (ISBN 0-7381-4070-8) copies of the
Standard. Id. Mr. Schwartz has personal knowledge because he served on the
committee that prepared the Standard, and he accessed archived copies of
www.wirelessman.org webpages that provided copies of the Standard at least
by November 23, 2005. Ex. 1006 99 11-17; Ex. 2008, 10:1-15:4.

After considering the arguments and weighing the evidence presented
by the parties, we determine that Petitioner has shown by a preponderance of
the evidence that the Standard was publicly accessible to the interested public
more than one year before the priority date of the *356 patent, and therefore

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

10 To the extent our determination of admissibility or accessibility of Ex. 1005
could be viewed as based, in whole or in part, on taking judicial notice of facts
relating to IEEE indicia of authenticity and publication procedures, including
publication of five drafts (see Ex. 1006 4 14), we add Ex. 3001 to the record to
demonstrate that such facts are capable of instant and unquestionable proof.
See In re Ahlert, 424 F.2d 1088, 1027 (CCPA 1970). Our determination does
not rely on this evidence, however.
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3. Independent Claim 22

a) 22[p]: “A method performed by a user equipment
(UE), the method comprising:”

Petitioner asserts that the Standard discloses “[a] method performed by
a user equipment” as a subscriber station. Pet. 33 (citing Ex. 1003 ¥ 72 (the
Standard defines “subscriber station (SS)” as “[a] generalized equipment set
providing connectivity between subscriber equipment and a base station (BS)”
(citing Ex. 1005, 11)). Patent Owner does not contest these contentions. See
generally PO Resp. Based on Petitioner’s arguments and evidence, as
summarized above, regardless of whether the preamble is limiting, we
determine that Petitioner has shown that the Standard discloses element 22[p].

b) 22[a]: “receiving, by the UE, resource allocation
information associated with an uplink physical
control channel, wherein the uplink physical control
channel and a physical uplink shared channel have
different resources;”

Petitioner contends that the Standard discloses “receiving, by the UE,
resource allocation information associated with an uplink physical control
channel” as an SS receiving a UL-MAP from a BS with an “Initial Ranging
IE” that specifies an “Initial Ranging Interval” (“Initial Ranging opportunity’)
that allocates a region of an uplink subframe for an SS to transmit a Ranging
Code message to a BS over a Ranging subchannel. Petitioner asserts that an
“uplink physical control channel” is an allocated region of an uplink subframe
that has different resources than a physical uplink shared channel that is used
to send the uplink data bursts. Figure 218 of the Standard is reproduced
below with Petitioner’s annotations of these regions. Pet. 33—37 (citing
Ex. 1005, 51, 154, 167, 174, 178, 493, 500, 577-78, 666, Table 121, Fig. 218;
Ex. 1003 99 73-77; Pet. §§ IV, V.A.1., V.A.2, V.A 4 contentions).
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Figure 218—Time plan - one TDD time frame (with only mandatory zone)
Figure 218 shows a resource allocation in a TDD frame with Petitioner’s
annotation of regions allocated in a UL subframe for a Ranging Subchannel as
an uplink physical control channel for signals, and for UL Bursts #1-5 in a
physical uplink shared channel for data. Pet. 33-35; Ex. 1005 500. The
regions are defined by OFDMA symbols (time) and subchannels (frequency).
Dr. Akl testifies that a skilled artisan would recognize that a Ranging
Code message sent by the SS to the BS over the Ranging Subchannel is
control information, not data, because the BS transmits a RNG-RSP message
with Power Adjust Information and other control parameters in response to
the Ranging Code message, and the SS adjusts uplink transmissions to the BS
according to parameters provided in the RNG-RSP message. Ex. 1003 9 55
(citing Ex. 1005, 49, 154, 175, 666, Table 121), 56 (citing id. 50, 51, 178,
205-06, Table 121), 73 (citing id. 15, 493, 500, Fig. 218; Ex. 1008, 45), 76
(citing Ex. 1005, 51, 154, 176, 500, 577-78, 666, Fig. 218); see Pet. 36.
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Dr. Akl testifies that the Ranging Subchannel and uplink data bursts are
physical channels for transmissions made at actual frequencies and times.
Dr. Akl testifies that the Standard describes a ranging subchannel and uplink
bursts as a “PHY” implementation of OFDMA where “PHY” is the physical
layer, and the channels use different frequency and time resources as shown in
Figure 218. Ex. 1003 99 73, 74 (citing Ex. 1005, Fig. 215 (an OFDMA data
region is an allocation of time and frequency subchannels); Ex. 1008, 39, 40).

Petitioner contends that the BS allocates different resources to the SS
for the Ranging Subchannel (uplink physical control channel) and UL Bursts
(physical uplink shared channel) in the first and second UL-MAP messages.
Pet. 14-17 (first UL-MAP), 18-22 (second UL-MAP), 34-37 (the ranging
subchannel and uplink bursts are allocated as different regions).

¢) Do the claims recite a frame structure?

Patent Owner argues that the Standard does not disclose “channels” of
the *356 patent because it discloses a different frame structure than the 356
patent. PO Resp. 20. Patent Owner argues that the Standard’s frames are
dynamic with variable duration of 2 ms to 20 ms, a variable split between the
DL and UL subframes, and varying numbers, shapes, and sizes of DL and UL
bursts in contrast to the FDD frames illustrated in Figure 2 of the *356 patent.
Id. at 21-22. Dr. Lomp provides similar testimony. Ex. 2005 99 50-52.

These arguments are not commensurate with claim 22 or claims 1, 43,
and 45, which do not recite a frame structure, frame size, or frame duration.
Nor do they require a fixed number of time intervals to send data or signals.
The *356 patent describes embodiments that send more than one signal per
frame, no signals in fractionated frames, and signals in frames with no data.
Ex. 1001, 2:24-28, 4:20-27, 4:49-55, 5:15-60, 6:33-37, Figs. 2, 3. Frame

structure varies as time intervals are allocated for data and signals in a frame.
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Petitioner argues that “I'V points to no support for [its] construction in
the plain language of the claims” and could not “because the claims do not
recite any ‘frame,’ let alone multiple frames across which the ‘channels’
remain unchanged.” Pet. Reply 9. Petitioner asserts that Figure 2 of the ’356
Patent shows a timeslot arrangement that cannot be used to limit the scope of
the claims, as it is merely an example of a structural arrangement. /d.

Claims are not limited to particular embodiments when the claim
language is broader than those embodiments absent express definition or a
disclaimer, neither of which are asserted by Patent Owner. See Sur-reply 2-9;
Reply 8—-10; Acceleration Bay, LLC v. Activision Blizzard Inc., 908 F.3d 765,
771 (Fed. Cir. 2018) (“Acceleration again attempts to import structural
limitations into claims lacking those limitations. . . . While the specifications
discuss a broadcast channel overlaying a network, the claims at issue are not
so limited.”); see also Evolusion Concepts, Inc. v. HOC Events, Inc., 22 F.4th
1361, 1367 (Fed. Cir. 2022) (“We have repeatedly held that ‘it is not enough
that the only embodiments, or all of the embodiments, contain a particular
limitation to limit claims beyond their plain meaning.’”
Howmedica Osteonics Corp. v. Wright Med. Tech., Inc., 540 F.3d 1337, 1345
(Fed. Cir. 2008) (“[W]e have repeatedly held that the fact that the specifica-

) (citation omitted);

tion describes only a single embodiment, standing alone, is insufficient to
limit otherwise broad claim language.”); Phillips, 415 F.3d at 1316, 1323
(claim terms are not limited to embodiments disclosed in the specification
absent redefinition or disclaimer). Here, the intrinsic evidence does not limit
the claims to particular cellular networks/protocols, and the claim language
itself is not so limited. See Sisvel Int’l S.A. v. Sierra Wireless, Inc., 81 F.4th
1231, 1236 (Fed. Cir. 2023) (the invention is described as applying to many
different cellular telecommunications systems); Ex. 1001, 2:6-4:27, 11:54-61.
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d) Are the channels limited to FDD schemes?
Essentially, Patent Owner asks us to limit claim 22 to a frame structure
of a frequency division duplex (FDD) scheme. See PO Resp. 24; Sur-reply 2—
7. As discussed above, claim 22 is not so limited. In addition, claim 28,
which depends from claim 22, recites that the claimed channels can be TDD,
FDD, TDMA, CDMA, and other schemes (Ex. 1001, 11:54-61):

28. The method of claim 22 further comprising the uplink
physical control channel, the physical uplink shared channel, or
the downlink control channel is any one of a time division
multiple access (TDMA), code division multiple access
(CDMA), time division duplex (TDD), frequency division duplex
(FDD), time division-code division multiple access (TD-CDMA),
or universal mobile telecommunication system (UMTS) physical
channel.

Claiming TDD channels in dependent claim 28 means that claim 22
includes this subject matter. The “uplink physical control channel,” “physical
uplink shared channel,” and “downlink control channel” recited in claim 22
can be TDD, FDD, CDMA, TDMA, or other channels. See Littelfuse, Inc. v.
Mersen USA EP Corp., 29 F.4th 1376, 1380 (Fed. Cir. 2022) (“By definition,
an independent claim is broader than a claim that depends from it, so if a
dependent claim reads on a particular embodiment of the claimed invention,
the corresponding independent claim must cover that embodiment as well.”).

Because channels can be TDD or FDD, Patent Owner’s distinction of
the Standard’s TDD regions/channels from the claimed channels because they
are not FDD is unavailing. See Sur-reply 2—8; PO Resp. 20-27. Dr. Lomp’s
distinction of the claimed channels from the Standard because they have
different frames in Figure 2 is likewise unsupported by the claim language.
Ex. 2005 99 50-59 (testifying that the Standard has an entirely different frame

structure from the frame structure shown in Figure 2 of the *356 patent).
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e) The Standard’s “regions” and claimed “channels”
are delineated by allocations of time and frequency

Petitioner asserts that the Standard divides frames into regions that are
delineated by frequency (subchannels) and time (OFDMA symbols) like the
claimed channels. Pet. 10-25 (citing Ex. 1003 99 45-63), 33-55; Reply 5-8.
Petitioner asserts that Figure 215 of the Standard, reproduced below, depicts a
typical region delineated by frequency-timeslots allocated by a BS. Id. at 11.

. Slot (Symbol Offset)
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Figure 215—Example of the data region which defines the OFDMA allocation

Figure 215 of the Standard depicts a data region allocated as contiguous
frequency subchannels and OFDMA time symbols in a 4 x 3 rectangle of slots
annotated by Petitioner. Ex. 1005, 496; Pet. 10—11; Ex. 1003 99 43-46.

Dr. Akl testifies that a BS allocates “regions” delineated by frequency
subchannels and durations of “symbol time” in an uplink frame. A “Ranging
subchannel” is allocated to send control transmissions for ranging in a first
UL-MAP. Burst regions are allocated to send data transmissions. Ex. 1003
€4 45-55. Dr. Akl testifies that a BS sends a second UL-MAP to allocate
regions in an uplink subframe for SSs to send UL data bursts. Id. 9 57-63.
Dr. Akl testifies that the BS allocates regions for an uplink physical control
channel, a physical uplink shared channel, a downlink control channel, and a
physical downlink shared channel. Id. 49 73—-101. Dr. Akl identifies each

region with annotations on Figure 218, which is reproduced below.
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Figure 218—Time plan - one TDD time frame {with only mandatory zone)

Figure 218 illustrates “regions” defined by OFDMA symbols (time (t)) and
subchannel numbers (frequency) to send data (UL bursts ##1-5) or controls
(Ranging subchannel) in UL subframe and DL bursts ##1-5 and controls (UL-
MAP) in the DL subframe as annotated by Dr. Akl. See Ex. 1003 99 47-63.
Figure 2 of the *356 patent, reproduced below, shows how the claimed

“channels” are defined by time and frequency slots to send data and controls.
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Figure 2 of the 356 patent illustrates uplink physical shared data channels as
PUSCH regions 214 of the uplink frame delineated by timeslots 0—6 and 8—13
in an uplink (UL) frame frequency. Figure 2 shows an uplink physical control
channel as UL_Beacon region 216 delineated in the uplink frame frequency at
timeslot 7 and a downlink control channel as PLCCH region 212 in timeslot 9
of the downlink (DL) frame frequency. Data is sent on a physical downlink
shared channel in PDSCH 210 regions defined by timeslots 2—8 and 10—14 in
the downlink (DL) frame frequency. Ex. 1001, 5:50-60, 4:5-7; Reply 68
(comparing “regions” shown in Figure 218 of the Standard to the “uplink
physical control channel,” “physical uplink shared channel,” downlink control
channel,” and “physical downlink shared channel” shown in Fig. 2 of the *356
patent to illustrate that both are defined by UL/DL frequency and time).

The Standard’s regions are defined by time and frequency just like the
claimed channels. Data and controls are sent in delineated frequency and time
regions in the Standard. Ex. 1001, 4:5-7, 5:50-60, Fig. 2; Ex. 1005, 500, 532.
“The Standard’s regions disclose what the claimed ‘channels’ are—namely,
delineations of time and frequency within the frame.” Reply 8.

Patent Owner argues that Figure 2 of the *356 patent depicts uplink and
downlink channels in an FDD scheme where transmissions occur on different
frequencies but within the same time duration, whereas Figure 218 of the
Standard transmits at different times in the same frequencies. Sur-reply 5-7.

Claim 22 does not require uplink and downlink channels to be a certain
frequency or time frame. Nor are the channels limited to FDD channels when
claim 28 indicates that the uplink physical control channel, the physical uplink
shared channel, and the downlink control channel of claim 22 may be TDD,
FDD, or other schemes. Ex. 1001, 11:54-61; see Littelfuse, 29 F.4th at 1380.

Thus, the Standard’s disclosure of regions in a TDD frame is not a distinction.
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Regions like channels are defined by allocations of time and frequency
in an uplink or a downlink frame. “The invention is not the language of the
[claim] but the subject matter thereby defined.” Reply 8 (quoting ADASA Inc.
v. Avery Dennison Corp., 55 F.4th 900, 913 (Fed. Cir. 2022)). To anticipate a
patent, a prior art reference “need not satisfy an ipsissimis verbis test.”
Whitserve, LLC v. Comput. Packages, Inc., 694 F.3d 10, 21 (Fed. Cir. 2012)
(quoting In re Gleave, 560 F.3d 1331, 1334 (Fed. Cir. 2009)).

The ’356 patent discloses that a channel is defined by frequency. Thus,
channel reciprocity exists when a user terminal and base station use the same
frequency to communicate. Ex. 1001, 1:23-33. Because the uplink physical
control channel and the physical uplink shared channel are sent in the same
uplink frequency channel, they also are delineated by timeslots. The channels
are delineated in different timeslots in the uplink and downlink frame channel
frequencies. PO Resp. 24-25; Sur-reply 3—10; Ex. 1001, 5:50-60.

To send data/controls over a channel in the *356 patent, a UE transmits
in the time and frequency domain allocated for that channel. Ex. 1001, 2:17—
48, 4:1-17, 4:34-60, 5:1-6:31, Figs. 2, 3; PO Resp. 24; Sur-reply 5-7; Reply
6-7; Ex. 1003 44 68—70; see Sur-reply 5 (“FDD simply means that uplink and
downlink transmissions operate in different frequency bands.”); 6 (“the
downlink and uplink transmissions occur on different frequencies but within
the same duration of time”), 7 (“Within each of the timeslots 0, 1, . .. 14
shown in Fig. 2, both uplink and downlink transmissions may occur.”); PO
Resp. 24-25 (the *356 patent describes a frame structure divided into timeslots
shown in Fig. 2; “the downlink (DL) and uplink (UL) transmissions are on
different frequencies” that include different types of channels), 25 (“The *356
patent uses a channel structure, such as shown in Fig. 2, to separate, transmit

and receive various types of data.”).
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To send data/controls over a region in the Standard, an SS transmits in
the time and frequency domain allocated for that region. Ex. 1005, 496-500,
577-78, 666, Fig. 218, Table 287; Pet. 10 (regions are formed by slots in
contiguous frequency subchannels and symbol time durations), 12 (“The BS
informs SSs of how the regions are mapped so that the SSs may transmit, and
expect to receive, certain transmissions in certain regions.”), 13—14 (“As
Figure 218 shows, the BS allocates regions of the downlink subframe for both
data transmissions . . . and control transmissions” and “the BS allocates
regions of the uplink subframe for both data transmissions . . . and control
transmissions”), 14 (“The Standard describes the process by which an SS
learns the allocated regions on the uplink and downlink subframes from the
BS so that the SS can communicate with the BS.”), 14—16 (the UL-MAP
“specifies an interval” called the “Initial Ranging Interval” or “Ranging
Region” in which new stations join the network by transmitting a Ranging
code in a Ranging Slot of the available Ranging Region in an allocated
Ranging Subchannel defined by frequency and time); Reply 5-8 (asserting
that “regions” and “channels” are delineated by time and frequency); Ex. 1003
€4 43-63; Ex. 1008, 319-20 (data regions are allocated as contiguous slots in
the time/frequency domain, and FDD and TDD frames are in this domain).

Even if a channel is defined by data it carries (see PO Resp. 24-25; Sur-
reply 2-7), the Standard allocates a Ranging subchannel as a region to send
control signals in the uplink frame and UL burst regions to send data in the
uplink frame just like the uplink physical control channel and physical uplink
shared channel. Ex. 1001, 9:40-14:26. The claimed channels and regions of
the Standard are delineated in UL/DL frames in a time/frequency domain to
send data or controls. Id. at 4:49-5:8, 5:50-60, 5:15-20; Ex. 1005, 496500,
577-578, 666, Fig. 218, Table 287; see Pet. 9-25, 33-55; Reply 4-8.
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As shown in Figure 218, the BS provides an SS with resource allocation
information for an uplink physical control channel, as claimed, by allocating
Ranging Slots in an available Ranging Region in a UL-MAP for an SS to send
a Ranging code to the BS over the Ranging subchannel. Thus, the Ranging
subchannel (and Ranging Slots) is allocated as time and frequency resources
shown in Figure 218 and Table 121. It is used by an SS to send a Ranging
code signal to a BS that uses the Ranging code signal to generate a RNG-RSP
message with values for the SS to Adjust Time & Power Parameters. Ex.
1005, 49-51, 154, 175-87, 205-06, 666, Tables 115, 121; Pet. 14-17, 33-37.

As shown in Figure 218 and Table 287, a BS sends different resource
allocation information (OFDMA time symbols, frequency subchannels) to an
SS to send UL data bursts ##1-5 in a UL-MAP IE (information element). A
UL-MAP “allocates access to the uplink channel” as a “set of information that
defines the entire access for a scheduling interval” and defines an allocation of
timeslots and frequency subchannels to send uplink transmissions. Ex. 1005,
11, 43, 47-48, 494-96, 500, 531-33, Tables 121, 278, Fig. 218; Pet. 18-22,
33-37. UL data burst regions ##1-5 are physical uplink shared channels over
which SSs send data transmissions to a BS.

Petitioner has shown by a preponderance of evidence that the Standard
provides SSs with resource allocation information that delineates regions that
correspond to the claimed “channels” in elements 22[a]-[d]. As discussed in
more detail in our analysis of each individual limitation, regions are used to
send data bursts and ranging control signals used to control transmissions of
an SS to a BS in the Standard just as the claimed channels are used to send
traffic data and signals by an SS (UE) to a BS to receive commands to control
the power of a UE on its uplink transmission to a BS terminal. We address

Patent Owner’s other arguments in the context of each limitation.
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) 22[b]: “sending, by the UE, data over the physical
uplink shared channel in assigned time intervals,”

Petitioner asserts that the Standard discloses a UE sending data over a
physical uplink shared channel in assigned time intervals as SS sending data
in a region of an uplink subframe allocated for uplink bursts in time intervals
k+17 to k+26 assigned by a BS via a second UL-MAP message and MAP 1E
format as shown in Table 287, which is reproduced below. Pet. 18-22, 37—40.

Table 287—0OFDMA UL-MAP IE format

Syntax Size Notes
UL-MAP_TE() {
Cib 16 bits
viuC 4 bits
F(UIUC == 12) §
OFDMA Symbol offset 8 bits
Subchannel offset 7 bits
No. OFDMA Symbols 7 bits
No. Subchannels 7 bits
Ranging Method 2 bits Ob00 — Initial Ranging over two symbols
0b01 - Initial Ranging over four symbols
0b10 — BW Request/Periodic Ranging over one
symbol
Obli- BW Request/Periodic Ranging over three
symbols
reserved I bit Shall be set to zero
b else i (UIUC == 14) {
CDMA_Allocation_IE() 32 bits
else if (UIUC == |5} {
Extended UIUC dependent IE variable | See subclauses following 8.4.54.3
} else {
Duration 10 bits In OFDMA slots (see 84.3.1)
Repetition coding indication 2 bits 0b00 ~ No repetition coding
Ub01 ~ Repetition coding of 2 used
Ob10 - Repetition coding of 4 used
Obll ~ Repetition coding of 6 used
i
Padding nibble, if needed 4 bits Completing to nearest byte, shall be setto 0.
i
¥
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Table 287 depicts OFDMA UL-MAP IE that allocates an uplink burst region
for SSs to send data to a BS. “OFDMA Symbol offset” sets the burst’s start
time. “No. OFDMA Symbols” allocates a time interval. ‘“No. subchannels”
allocates a frequency for a burst. Ex. 1005, 532-33; Pet. 37-40 (citing
Ex. 1005, 8, 10, 11, 103, 176, 500, 533, Table 287, Fig. 218; Ex. 1003 99 78—
80, 83; Pet. §§ IV, V.A4), 10-13, 17-22; Ex. 1003 94 78-83. UL Bursts
##1-5 are allocated among SSs that share this region. Reply 11-12.
Petitioner asserts that a second UL-MAP allocates different regions of
the UL subframe for SSs to send uplink bursts with a Ranging subchannel as
show in Figure 218, reproduced below. Pet. 18-22 (citing Ex. 1005, 11, 43,
47,48, 500, 53233, Tables 18, 90, 121, 287; Ex. 1003 9 58-60), 34-35

(different resources are allocated for a ranging subchannel and uplink bursts).
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Figure 218—Time plan - one TDD time frame {with only mandatory zone)

Figure 218 illustrates Petitioner’s annotation of UL data burst and Ranging

subchannel regions of a UL subframe. Ex. 1005, 500; Pet. 21-22, 34-35.
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(1) 356 patent describes a fixed-frame structure

Patent Owner argues that the “standard does not have a ‘physical uplink
shared channel’ because it utilizes a frequency channel with a bandwidth from
3.5 MHz to 28 MHz to carry frames which may be variable in size, where the
data is mapped to respective regions of the physical channel on a frame-by-
frame basis.” PO Resp. 22-25. Patent Owner argues that the 356 patent
describes a fixed-duration frame structure divided into timeslots in Figure 2.
1d. at 24. Patent Owner asserts that the uplink frequency includes a physical
uplink shared channel (PUSCH) that carries user data and an uplink physical
control channel that carries an uplink beacon (UL_Beacon). Id. at 24-25.
Patent Owner argues that the downlink frequency has a physical downlink
shared channel (PDSCH) that carries user data and a physical logical control
channel (PLCCH) for downlink control channel. /d.

Claims are interpreted in light of the specification but are not limited to
embodiments disclosed therein absent a clear indication in the intrinsic record.
Howmedica, 540 F.3d at 1345 (“[W]e have repeatedly held that the fact that
the specification describes only a single embodiment, standing alone, is
insufficient to limit otherwise broad claim language.”); Liebel-Flarsheim Co.
v. Medrad, Inc., 358 F.3d 898, 913 (Fed. Cir. 2004) (“[I]t is improper to read
limitations from a preferred embodiment described in the specification—even
if it is the only embodiment—into the claims absent a clear indication in the
intrinsic record that the patentee intended the claims to be so limited.”);

Claim 22 is not limited to FDD or a fixed frame structure as confirmed
by claim 28 and as discussed above. Reply 8-10. The term “frame” is not
used in claim 22. Nor does claim 22 specify a fixed number of time intervals
for any claimed channel or a fixed number of time intervals in a particular

frame structure.
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Patent Owner argues that “the ’356 Patent describes a fixed-duration
frame structure as shown in Fig. 2.” PO Resp. 24 (citing Ex. 2005 4 57
(same)). Yet, Figure 2 is not described as having a fixed frame structure.

FIG. 2 illustrates an example of a timeslot arrangement
supporting the UL_Beacon and its corresponding PLCCH within
a TD-CDMA frame structure modified to support FDD. In this
example, the PLCCH 212 shares a timeslot with another
downlink shared channel. This is possible since normal
downlink physical channels are used to transmit the PLCCH.
The downlink frame also comprises a downlink beacon timeslot
206, an access control timeslot 208, and normal traffic carrying
timeslots 210. The uplink frame comprises a UL_Beacon control
timeslot 216, an access control timeslot 218, and normal traffic
carrying timeslots 214.

Ex. 1001, 5:50-60; see Sisvel, 81 F.4th at 1236 (the intrinsic evidence and the
claim language do not limit the claims to particular cellular networks).

Patent Owner does not identify a description of a fixed number of time
intervals in a frame, a lexicographical definition of a time interval or a frame,
or a clear, unmistakable disclaimer that limits the claimed time intervals to a
fixed frame structure. Nor do Patent Owner and Dr. Lomp cite other evidence
to support their assertions that claim 22 requires a fixed-frame duration.

That independent claims 1, 22, 43, and 45 are not limited to particular
frame structures or schemes is made clear by claims 7, 28, 44, and 46, which
recite that the uplink physical control channel and the physical uplink shared
channel in claims 1, 22, 43, and 45 can be FDD or TDD (as in the Standard).
Ex. 1001, 9:40-14:26. Thus, even if FDD uses a fixed frame structure, the
claims are not limited to an FDD scheme. In the Standard, “[a] TDD frame
also has a fixed duration and contains one downlink and one uplink subframe”

and capacity allocated to the downlink versus the uplink may vary. Ex. 1005,
309. A “frame” is “[a] structured data sequence of fixed duration.” Id. at 8.
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(2)  channels in the Standard

Patent Owner argues that the Standard uses a single channel, sends data
within a region of a frame of that channel, and another frame may be sent over
that same channel with another configuration. PO Resp. 26. Patent Owner
asserts that uplink bursts are not allocations of a region of the uplink subframe
because “[t]he uplink bursts are placed in the channel . . . on a frame-by-frame
basis. They do not constitute channels.” Id. at 27; see Ex. 2005 ¥ 63 (same).

Dr. Lomp testifies that an SS transmits a one-time burst in an assigned
region of a frame and then “may be assigned to a totally different region of the
UL subframe for a UL-burst, or assigned no burst at all” in the next frame so
“[t]hese one-time bursts are not channels.” Ex. 2005 9 64. Dr. Lomp asserts
that the “Ranging subchannel” would be considered a shared channel by this
logic because it “also shares the UL subframe” with the UL bursts. /d. 9 65.

These arguments are unavailing because claim 22 does not require a
fixed frame structure as discussed. The ’356 patent describes physical uplink
shared channels that vary from frame to frame for fractionation or when a UE
sends only control signals over an uplink physical control channel in a frame
without sending any data over a physical uplink shared channel in that frame,
or terminals are managed actively. Ex. 1001, 2:18-28, 4:20-27, 5:32—6:44.

In the "356 patent, uplink physical control channels and physical uplink
shared channels are placed in the uplink (UL) frame frequency channel on a
frame by frame basis. These channels are placed in the UL frame frequency
channel in different allocated timeslots in Figure 2. Ex. 1001, 5:50-60, Fig. 2.
Data and signals are sent in different regions (timeslots 0—6, 813 for data and
7 for UL-Beacon in the UL frequency channel) in Figure 2, just as UL bursts
are sent in different allocated time and frequency domain regions of an uplink

subframe in the Standard as shown in Figure 218, which is reproduced above.
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(3)  “sending ... in assigned time intervals”

Patent Owner also argues that the physical uplink shared channels are
“shared on the basis of time slots” but the Standard’s UL bursts occupy the
identical time slot as shown in Figure 218 of the Standard. Sur-reply 10.

Claim 22 recites “sending, by the UE, data over the physical uplink
shared channel in assigned time intervals.” Ex. 1001, 11:31-32. Figure 2 of
the *356 patent shows data being sent over the physical uplink shared channel
(PUSCH 214) in time intervals 0—6 and 8—13. Ex. 1001, 5:58-60. Figure 218
of the Standard also shows data sent in UL burst regions of the UL subframe
in assigned time intervals k+17 to k+26. Ex. 1005, 500; Pet. 37—40; Ex. 1003
44 78—83. The Standard may send data bursts in different time intervals as

shown in Figure 8.14 of Fundamentals of WiMAX, reproduced below.
OFDM Symbols

Sub-Channels

P‘—“ DL Subframe -—-P-J }<—~UL Subframe »’JI

Figure 8.14 TDD frame structure
Figure 8.14 depicts a TDD frame structure that allocates different OFDM time
intervals for UL Bursts 1-3 sent in the UL Subframe and the DL Subframe.
Ex. 1008, 319-320; see also Ex. 1005, 500 (showing DL Burst #2 and #4 sent
in different assigned time intervals k+3 to k+9 and k+11 to k+15, respectively,
of'a downlink (DL) subframe in Figure 218 of the Standard). Ex. 1005, 500.
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Petitioner has shown by a preponderance of evidence that the Standard
discloses element 22[b].

g) 22[c]: “sending, by the UE in a time interval that it
is not sending information over the physical uplink
shared channel, a signal over the uplink physical
control channel based on the received resource
allocation information, and”

Petitioner asserts that the Standard discloses an SS sending a signal as a
Ranging Code message in a Ranging Slot of a Ranging Subchannel, which is
an “uplink physical control channel.” Petitioner asserts that the BS allocates
the Ranging Subchannel as an Initial Ranging opportunity in a UL-MAP as
shown in Table 121. Petitioner asserts that the Ranging Code message is sent
“in a time interval that [the SS] is not sending information over the” uplink
bursts “because the SS sends the Ranging code message at a time that the SS
is not sending data in its uplink burst” because the SS has not received the
second UL-MAP message that allocates the uplink burst region for the SS to
send UL data bursts. Pet. 40-42 (citing Ex. 1005, 7, 48-51, 154, 174-75, 178,
20506, 666, Table 121; Ex. 1003 99 84-87; Pet. §§ V.A., V.A.2).

Dr. Akl testifies that the Standard discloses this element as an SS
sending a Ranging Code message over the Ranging subchannel based on the
Initial Ranging opportunity received as “resource allocation information”
from a BS. Ex. 1003 99 84, 85 (citing Ex. 1005, 49, 154, 175, 205-06, 666 (a
“Ranging subchannel” is “the OFDM subchannel . . . used to transmit the
initial ranging message”). Dr. Akl testifies that the SS identifies the Ranging
subchannel from the Initial Ranging opportunity and sends the Ranging Code
message in a time interval that the SS is not sending uplink bursts because the
SS has not received the Second UL-MAP that allocates uplink burst regions to
the SS to send data. Id. 4 86, 87 (citing Ex. 1005, 7,48-51, 154, Table 121).
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Patent Owner argues that “[a] ranging subchannel in which a ranging
request is sent uplink over an initial ranging interval is not a control channel
because such a ranging request does not control anything.” PO Resp. 30.
Patent Owner asserts that “the ranging subchannel is not a channel but a
subdivision of a frame within the much larger channel in the standard.” Id. at
30-31. Patent Owner argues that the Standard refers to a “Ranging Code” not
a Ranging Code message” as Petitioner alleges and the Ranging Code is just a
code and nothing more. Id. at 31-33. Patent Owner argues that Petitioners do
not provide any evidence that the Ranging subchannel and uplink bursts are
physical channels. /d. at 33-34. Patent Owner argues that the uplink physical
control channel is used as part of a feedback loop to maintain the call, whereas
a physical random access channel (PRACH) is used to access the network and
set the initial transmission power level in the *356 patent. /d.

The ’356 patent delineates channels by time and frequency. An “uplink
physical control channel” is placed in an uplink frame frequency channel. It is
delineated by UL _Beacon region 216 at timeslot 7 in the uplink (UL) frame
frequency channel. It is sent in the UL frame channel with physical uplink
shared channels (PUSCH 214 at timeslots 0—6, 8—13) and PRACH and RICH
channels 218 at timeslot 14. Ex. 1001, 5:50-60, 4:5-10, Fig. 2. The uplink
physical control channel may be FDD or TDD (claim 28) so it may be sent on
the same or different uplink frequency channels. See Ex. 1001, 4:1-7.

The Standard allocates a Ranging subchannel so the SS can transmit an
initial ranging message to a BS in an allocated Ranging Slot from an available
Ranging Region. In response, the BS sends a RNG-RSP message with “Time
& Power Corrections” so the SS can “Adjust Time & Power parameters” to
send data to the BS. Ex. 1005, 48-51, 20506, 666, Table 121. A Ranging
Code is sent as a ranging message. See id. at 51, 154, 17578, 205-206, 666.
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(1)  the Ranging Channel is a control channel
The Ranging subchannel is an uplink physical control channel used to
send a Ranging Code to a BS, which sends time and power adjust parameters
to the SS to control its uplink transmissions. Ex. 1005, 48-51, 205-206, 666.

We reproduce Table 121 in relevant part below to show this feedback control.

Table 121—CDMA initial Ranging and automatic adjustments procedure

BS S8

[time to send the CDMA Initial
Ranging opportunity]

send map containing CDMA s 1 ¥ .
Initial Ranging 1E with a
broadeast Connection 1D

mmammmm-Ranging Code------- Transmit randomly selected
Initial Ranging code in a ran-
domly selected Ranging Slot
from available Ranging Region

[Receive Ranging Code}

Send RNG-RSP with wmmemmn e RN RSP ommeeme >
Time & Power Corrections

and original Ranging Code and

Ranging Slot

Status = Continue

Receive RNG-RSP message
with Ranging Code and
Ranging Slot matching sent
values Adjust Time & Power
parameters

The portion of Table 121 of the Standard reproduced above illustrates a BS
sending a “UL-MAP” with “Initial Ranging IE” (information elements) to an
SS. Then, the SS transmits an Initial Ranging code in a Ranging Slot of the
Ranging Region that was allocated by the BS. In response to receiving the
Ranging Code, the BS sends a RNG-RSP to the SS with “Time & Power
Corrections” so the SS can “Adjust Time & Power parameters” for its uplink

data transmission(s) to the BS. Ex. 1005, 205-206; Pet. 1618, 40-41.
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(2)  Ranging subchannel is a physical channel

A Ranging subchannel is a physical layer channel defined in frequency
and time to send a Ranging Code in an Initial Ranging opportunity. Ex. 1005,
154, 167, 174-76. “Via the Initial Ranging IE, the BS specifies an interval in
which the new stations may join the network.” Id. at 154. A Ranging Slot is
delineated by OFDMA symbols (time) and subchannel (frequency). Id. at
205. “The BS shall allocate an Initial Ranging Interval consisting of one or
more transmission opportunities” and SSs scan a UL-MAP for Initial Ranging
Intervals. Id. at 174-75. A transmission opportunity is allocated in a UL-
MAP for a group of SSs to send Initial Ranging requests. /d. at 167.

The Ranging subchannel is a physical channel. The UL-MAP IE is a
“PHY specification.” “PHY” is the “physical layer.” Ex. 1005, 15, 48. IE’s
define uplink bandwidth allocations. /d. at 48. A Ranging code or RNG-REQ
message is sent by an SS at initialization to request power changes. /d. at 49,
175. “The RNG-REQ message may be sent in Initial Ranging” “when the SS
is attempting to join the network.” Id. The “Ranging Subchannel” indicates
OFDMA time symbols and subchannel (frequency) to send the initial ranging
message. It is allocated by the MAC layer and UL-MAP. Id. at 51, 577, 666.

The Ranging Code and RNG-REQ message are used in a closed loop
feedback process to control the uplink transmission of an SS. In response to
the Ranging Code or RNG-REQ message, the BS sends a RNG-RSP message
that provides “Power Adjust Information” and “Timing Adjust Information.”
Ex. 1005, 50, 17677, Table 115. “On receiving a RNG-RSP, the SS shall not
transmit until the RF signal has been adjusted in accordance with the RNG-
RSP.” Id. at 178. Thus, the Ranging subchannel is used as an uplink physical
control channel by an SS to send signals to a BS in order to receive power and

timing settings for the SS’s uplink data transmissions over the network.
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Claim 22 does not require the uplink physical control channel or the
signal sent over the uplink physical control channel to control anything. Cf.,
PO Resp. 30 (arguing that sending a ranging request in an initial ranging
interval over a ranging subchannel is not a control channel because such a
ranging request does not control anything). The 356 patent makes clear that
the UL _Beacon signal that is sent over the uplink physical control channel
does not control anything. The UL Beacon signal is used by the base station
to send power control commands back to a UE to increase or decrease its
power based on the power received in the UL _Beacon signal. Ex. 1001, 4:49—
5:1. The Standard’s ranging code and RNG-REQ message are sent by an SS
to a BS, which uses them to control the SS’s power and timing settings to
transmit for joining the network. 1005, 48-51, 174-78, 205-06, Table 121.

Regarding Patent Owner’s and Dr. Lomp’s assertions that “Petitioners
do not provide any evidence to support such a conclusory statement that a
[skilled artisan] would have recognized [the ranging subchannel and uplink
bursts] as physical channels” (PO Resp. 33—-34; Ex. 2005 q 77), Petitioner has
provided such evidence. Dr. Akl testifies that a skilled artisan would have
recognized that both channels are transmitted over the air at actual frequencies
and times (as opposed to being transport and logical channels) as physical
channels. Ex. 1003 § 73. Dr. Akl supports his testimony with citations to the
Standard, which discloses frequencies and times for sending Ranging codes
over the ranging subchannel and uplink bursts in Figure 218 and describes the
OFDMA and these channels as “PHY” implementations where PHY refers to
the “physical layer.” Id. (citing Ex. 1005, 15, 493, Fig. 218) (cited in Pet. 34).

These contentions and citations establish that a ranging subchannel and
uplink bursts are physical channels and understood as such by skilled artisans.

Pet. 14-17, 40-42; Ex. 1003 99 73-87; Ex. 1005, 48-51, 577, 666, Fig. 218.
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Dr. Akl also asserts that his level of skill in the art was at least that of a
skilled artisan so he is qualified to provide opinions concerning the knowledge
and understanding of a skilled artisan at that time. Ex. 1003 9 20.

The Standard’s description of generating ranging codes as binary codes
and pseudonoise codes to modulate subcarriers in adjacent subchannels as a
ranging subchannel (Ex. 1005, 578; PO Resp. 33; Ex. 2005 9 76) evidences
that the Ranging subchannel is a physical channel. As discussed above, the
Ranging code and RNG-MSG provide data and information to the BS. The
BS uses the information in the ranging code sent over the Ranging subchannel
to define the transmit power level of the SS and control the power and timing
of SSs transmissions to join the network as the Standard makes amply clear.
See Ex. 1005, 48-51, 174-78, 205-06, 493, 496 (a slot in the OFDMA PHY
requires a time and a subchannel dimension), 666, Tables 115, 121, Fig. 287.

The 356 patent describes the UL _Beacon signal sent over the uplink
physical control channel being used by the base station to detect the received
power and/or other channel information from the UL _Beacon in order to send
controlling commands back to each UE terminal. Ex. 1001, 2:17-48, 4:33—
5:1, 5:50-60. Claim 22 does not recite any features of the signal sent over the
uplink physical control channel. Nor has Patent Owner identified any claimed
feature of a signal that distinguishes it from the Ranging code in the Standard.

(3)  claim 22 covers ranging before data is sent

Petitioner contends persuasively that “the claims make no distinction
between ‘initial power control’ and a ‘feedback loop to maintain the call.’
Rather, the claims require only that the ‘signal over the uplink physical
control channel’ be sent ‘in a time interval that is not sending information
over the physical uplink shared channel.”” Reply 14.

In response, Patent Owner argues that
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Petitioner’s argument ignores the explicit statement in the
specification of the ‘356 patent that “[t]he uplink physical control
signal is referred to herein as an ‘Uplink Beacon’ (UL _Beacon).”
Ex. 1001, 4:38-40. Although the claims themselves do not recite
the term “uplink beacon” or “UL beacon,” the claimed “uplink
physical control channel” is clearly described in the specification,
and it is not the PRACH channel.

Sur-reply 12; PO Resp. 34 (arguing, “the *356 patent has a physical random
access channel (PRACH), which is used to access the network and set the
initial transmission power level of the PUSCH. . .. The uplink physical
control channel is used as part of a feedback loop to maintain the call.”).

These arguments are not commensurate with claim 22, which does not
recite a method of maintaining a call for a period of time or frames.

Patent Owner’s arguments also are inconsistent with the *356 patent
specification, which does not limit use of the uplink physical control channel
to maintaining a call. Indeed, the *356 patent describes the use of the uplink
physical control channel for a UE to join a network before it sends any data.

The 356 patent touts embodiments that “transmit the uplink physical
channel control signal (UL_Beacon) independently from the uplink physical
channel [so that] the implementation of closed loop feedback may operate in
the absence of an uplink physical channel.” Ex. 1001, 2:24-28 (emphasis
added). An uplink physical control channel is used to estimate uplink channel
conditions, and a downlink channel provides feedback control information,
but “[t]hese channels may not need an associated data physical channel to be
operational.” Id. at 4:25-27. The ’356 patent covers embodiments that send a
signal over an uplink physical control channel for feedback control before a
UE accesses a physical uplink shared channel to send data just as the Standard
sends a Ranging Code allocated in a first UL-MAP before the SS is allocated

access to uplink burst channels in a second UL-MAP to send data.
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The ’356 patent describes its feedback control used by an SS to access
uplink channels initially. The Background of the Invention indicates that:

When access to a limited number of uplink channels is shared
between a large population of terminals it is imperative that
access to the channels can be switched between terminals with
minimal latency. A data terminal that can derive information
needed to access uplink channels from the downlink
transmissions (beacon signals) has a significant advantage over a
terminal that relies on the (lengthy) configuration of a dedicated
channel in order to establish a feedback channel.

Ex. 1001, 1:3745 (emphasis added). The invention addresses this issue.

“To obtain rapid access to the uplink shared channels, terminals can
transmit at the correct power with their first transmission so that latency can
be kept to a minimum.” Ex. 1001, 4:45-48 (emphasis added). “Because the
UE is aware of the uplink pathloss conditions from the feedback channel, it
can have instant access to the uplink shared channels.” Id. at 6:66-7:2
(emphasis added). This feedback control occurs before a UE accesses the
physical uplink shared data channel like the initial ranging in the Standard.

The ’356 patent uses the uplink physical control channel and signal to
control UEs’ access to a network so UEs can access the physical uplink shared
channel more quickly like the Standard describes initial ranging to enable later
UL data bursts. We agree with Petitioner’s contention (Reply 14—15) that

the claims make no distinction between “initial power control”
and a “feedback loop to maintain the call.” Rather, the claims
require only that the “signal over the uplink physical control
channel” be sent “in a time interval that is not sending
information over the physical uplink shared channel.” ’356
Patent, 9:48-52. The Ranging Code message is a “signal over”
the Ranging Subchannel, and it is sent “in a time interval that is
not sending information over the” UL bursts, as explained in the
Petition (and further discussed below). Petition, 40-42. The
claims require nothing more.
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Patent Owner argues that the *356 patent uses a physical random access
channel (PRACH) to access a network and set initial transmission power
levels for data. PO Resp. 34 (citing Ex. 20059 78), 19. Patent Owner asserts

the initial ranging code message is more similar to the PRACH in
the ‘356 patent than the uplink physical channel control signal.
The initial ranging code is used to establish the initial power level
and access the network, as does the PRACH of the ‘356 patent.
The uplink physical channel control signal is different, as it is
used as a continuous feedback mechanism during a call, after the
initial power level is established for the uplink. A POSITA
understands that the PRACH is used to set the initial power level
of the PUSCH and that the uplink physical control channel is
used afterwards as feedback during the call. Ex. 2005, 948.

PO Resp. 19.

Patent Owner asserts that “[a]lthough the claims themselves do not
recite the term “uplink beacon’ or “UL beacon,’ the claimed ‘uplink physical
control channel’ is clearly described in the specification, and it is not the
PRACH channel.” Sur-reply 12. This argument is not persuasive.

Claim 22 recites a generic “signal” rather than a UL Beacon as Patent
Owner admits. The 356 patent describes such a signal being used to access a
network before an uplink data channel is established for a UE. Claiming a
signal indicates some intent to cover initial ranging before a UE accesses an
uplink data channel and not to limit the claims to using a UL _Beacon signal,
which is not described as being used only to maintain a call in any case.

Even if a PRACH channel sets initial power levels, claim 22 sends a
“signal” over the uplink physical control channel. The *356 patent describes
such a signal being used to set a UE’s power before data is sent on an uplink
data channel or before such channel is allocated. Ex. 1001, 2:24-28, 4:25-27.
This ranging allows UEs to send data more quickly when they later try to
access the physical uplink shared data channel. /d. at 4:45-48, 6:66—7:2.
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Petitioner asserts that the Standard describes a Ranging code is sent in
an allocated timeslot over a Ranging subchannel to establish SS power levels
for initial uplink transmissions as illustrated in Table 121. Pet. 40-42. During
this initial ranging opportunity, the SS is not sending information in the uplink
burst region of the uplink subframe because the uplink data region(s) have not
yet been allocated to the SS by the BS. Dr. Akl provides testimony to support
these contentions. Ex. 1003 44 84-87. Dr. Akl testifies that the SS sends the
Ranging Code message in response to the first UL-MAP that is sent by the BS
in a ranging slot time interval in which the SS is not sending any data on the
UL burst channel because the SS is not allocated an uplink burst channel/slot
to send data until it subsequently receives the second UL-MAP. /d. 99 86, 87.

In view of the foregoing analysis and in light of the respective evidence
and contentions of Petitioner and Patent Owner, we find the plain language of
claim 22 interpreted in light of the *356 patent Specification encompasses a
method where the uplink physical control channel is used to send a signal
from a UE to a BS to obtain feedback information in element 22[d] as part of
an initial ranging process to access a network before a UE is allocated access
to the uplink data channel. The UE sends a signal over the physical uplink
shared channel in a time interval when the UE is not sending information over
the physical uplink shared channel, e.g., because it has not yet been allocated
resources to do so. The Standard discloses this arrangement. An SS sends a
Ranging Code to a BS to receive power commands to adjust its power settings
that it uses subsequently to send its first data burst over the UL Burst region
that is allocated in the Second UL-MAP. Ex. 1005, Table 121; ¢f., Ex. 1001,
4:45-48, 6:66-7:2, 1:40-45. This arrangement promotes the same efficiency
and quick access to the uplink data channel that the *356 patent touts for the

signal that is sent over the uplink physical control channel as discussed above.
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h)  22[d] receiving, by the UL, feedback information
from a downlink control channel.

Petitioner contends that the Standard discloses “receiving, by the UE,
feedback information from a downlink control channel” in element 22[d] as
an SS receiving parameters such as Power Adjust Information in a RNG-RSP
message sent in a specific region of the downlink frame from a BS. Petitioner
asserts that the SS uses these parameters to adjust power and other parameters
of its transmissions to the BS. Petitioner asserts that the RNG-RSP message is
sent in a “channel” that is allocated or “mapped” as a dedicated region of the
downlink subframe like other medium access control layer (MAC) messages
such as the UL-MAP and DL-Map in Table 14 and Figure 218. Petitioner
contends that a skilled artisan would recognize this assigned region to be “a
downlink control channel” used to transmit RNG-RSP messages as control
information. Pet 42—47 (citing Ex. 1005, 9, 31, 45, 46, 50-51, 123, 178, 205,
497, 522-23, 547, 620, Tables 14, 121, Figs. 90, 218; Ex. 1003 9 88-92;

Ex. 1001, 2:33-48 (describing feedback information); Pet. § V.A.3.).

Petitioner asserts that the Standard discloses the SS receiving feedback
information as a UL-MAP IE in a second UL-MAP message that is sent in a
dedicated region of the downlink subframe that is allocated to the UL-MAP.
Petitioner contends that the UL-MAP allocates access to the uplink channel by
including a Map IE that provides “feedback information™ because a BS sends
the Map IE in response to receiving the Ranging code message from the SS.
Petitioner asserts that an SS transmits uplink information according to the
Map IE, adjusts its transmission, and sends uplink transmissions in an uplink
burst region allocated to it by a BS in a second UL-MAP shown in Figure 218.
Pet. 47-52 (citing Ex. 1005, 47, 48, 500, 532-33, Tables 18, 121, 287,

Fig. 218; Ex. 1003 99 93-97; Ex. 1001, 2:33-48, 5:5-6; Pet. § V.A 4.).

61

Ex.1006 / Page 793 of 823
TESLA, INC.



IPR2022-01130
Patent 8,811,356 B2

Patent Owner argues that a skilled artisan would not consider a region
of the DL subframe allocated to the UL-Map to be a channel or a downlink
control channel because the size of the region can vary from frame to frame as
the size of the UL-MAP _IE() is variable. PO Resp. 35. Dr. Lomp testifies
that the size of the UL-MAP may change as the UL-MAP IE() has a variable
size, and a skilled artisan would not consider a region of the downlink (DL)
subframe allocated to the UL-MAP to be a channel or a downlink control
channel when its size is variable from frame to frame. Ex. 2005 q 82.

As discussed above, claim 22 does not recite fixed frames or a frame
structure size as Patent Owner argues. The 356 patent does not describe the
UL or DL frames or the downlink physical layer control channel (PLCCH) as
having a fixed size. Indeed, the *356 patent describes PLCCH 212 sharing
timeslot 9 with another downlink channel (SFPACH). Ex. 1001, 5:50-54.

Figure 218 discloses the UL-MAP allocated in a region of the downlink
subframe at OFDMA symbol number £+3 and several subchannels. Ex. 1005,
500. It shares a timeslot with part of DL burst #2, which is allocated another
region of the DL subframe. /d. at 48, 205-06, Tables 18, 275, Fig. 218.

Patent Owner does not contest that a BS sends a RNG-RSP message in
a region of the downlink subframe like the UL-MAP. The Standard describes
RNG-RSP as a MAC management message like DL-MAP and UL-MAP sent
in allocated regions/channels of the DL subframe. Ex. 1005, 43, Table 14.
This MAC data is mapped to an OFDMA Data Region in the downlink
subframe defined by the DL-MAP message. Id. at 45, 46, 522-23; see Pet.
46-47. Dr. Akl testifies that the Standard discloses an SS receiving feedback
information as Power Adjust parameters in a RNG-RSP message and uplink
transmission parameters in a second UL-MAP message, and both messages

are sent in an allocated region of the downlink subframe. Ex. 1003 99 93-97.
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i) Must step 22[b] be performed before step 22[c]?

To attempt to limit Petitioner’s reliance on the initial ranging in the
Standard to disclose element 22[c], Patent Owner asserts that the steps must
be performed sequentially with data sent in step 22[b] before a control signal
1s sent in step 22[c]. PO Resp. 16—19. Patent Owner argues that data is sent
over the physical uplink shared channel in assigned intervals in element 22[b]
“only after element 22[a] 1s performed.” /d. at 16. Patent Owner asserts that
without “assigned time intervals™ for a physical uplink shared channel in
element 22[b], “a time interval that it [the UE] is not sending information over
the physical uplink shared channel” in element 22[c] is “nonsensical.” Id. at
17. Patent Owner argues “the specification describes only embodiments of
process steps performed in the temporal sequence described above.” Id.

Petitioner asserts that claim 22 does not recite an order of steps and the
claimed steps should not be construed to require an order of steps. Reply 17.
Petitioner asserts that the “resource allocation information” in element 22[a]
assigns time intervals and nothing in element 22[b] assigns any time intervals.
Id. at 18. As aresult, Petitioner asserts that “once the ‘resource allocation’ is
received in element 22[a], a UE can send a signal “in a time interval that it is
not sending information over the physical uplink shared channel,” because the
resource allocation in element 22[a] tells a UE which timeslots are assigned
for the physical uplink shared channel and which are assigned for the uplink
physical control channel. /d. at 19 (“The claim language reflects this by
reciting that the ‘signal” in element 22[c] is sent ‘based on the received
resource allocation information’ that was received in element 22[a].”).
Petitioner contends that the 356 patent specification does not require the

ordering of steps that Patent Owner proposes. /d. at 19-20.
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The plain meaning of element 22[a] is that the UE receives resource
allocation information so it can send “a signal over the uplink physical control
channel based on the received resource allocation information™ when it is not
sending information over the physical uplink shared channel in element 22[c].
Id. at 11:31-36. The uplink physical control channel and the physical uplink
shared channel use different resources, but element 22[a] does not allocate
resources for a physical uplink shared channel to a UE in this step. Nor is that
allocation required to occur before element 22[a]. Ex. 1001, 11:25-38.

Claim 22 does not require the UE to send data before signals. The UE
must receive resource allocation information in element 22[a] before it sends a
signal in element 22[c], and it must be assigned time intervals before it sends
data in element 22[b], but claim 22 does not specify when the UE is assigned
time intervals to send data or require time intervals to be allocated to send data
before time intervals are allocated in element 22[a]. A UE can send signals as
long as a time interval is allocated in element 22[a], before it sends any data.

According to the *356 patent, assigning a time interval to send a signal
over an uplink physical control channel enables a UE to send a UL Beacon
signal before or without sending data over the physical uplink shared channel.
Thus, “[eJmbodiments of the invention allow a terminal to transmit the uplink
physical channel control signal (UL _Beacon) independently from the uplink
physical channel [so] the implementation of closed loop feedback may operate
in the absence of an uplink physical channel” Ex. 1001, 2:24-28 (emphasis
added). Allocating resources to send signals on a physical control channel, as
in element 22[a], allows UEs to send signals “independently of their access to
the uplink shared channel.” /d. at 4:49-55. Element 22[a] thus allows a UE
to send a signal in element 22[c] without first sending data in element 22[b].

Element 22[c] occurs independently of element 22[b].
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We disagree that the specification describes only embodiments in the
temporal sequence of data sent before signals. PO Resp. 17. To the contrary,
the *356 patent specification describes embodiments in which signals are sent
on an uplink physical control channel before data is sent on uplink physical
channels, as discussed. Ex. 1001, 2:24-28,4:20-27, 4:45-55.

Nor has Patent Owner provided technical reasons for a UE to send data
in element 22[b] before sending a signal in element 22[¢c]. See PO Resp.; Sur-
reply 16-18; ¢f., Reply 18-20. Instead, the *356 patent describes advantages
to sending a signal on an assigned channel before sending data to a BS over a
shared channel because it allows a UE to access the uplink shared channel and
send data with minimal latency. Ex. 1001, 1:37-45. The UE can “obtain
rapid access to the uplink shared channels, [so] terminals can transmit at the
correct power with their first transmission [and] latency can be kept to a
minimum.” /d. at 4:45-48. “Because the UE is aware of the uplink pathloss
conditions from the feedback channel, it can have instant access to the uplink
shared channels.” /d. at 6:66-7:2.

Even if a UL Beacon signal is sent with data, it can be sent before any
data is sent over the physical uplink shared channel in the frame. Dr. Lomp
testified that there 1s latitude to when the UL _Beacon is sent. It can be in the
first timeslot, i.e., before data is sent. Reply 20 (quoting Ex. 1019, 23:1-19).
Patent Owner asserts the testimony answers hypothetical questions (Sur-reply
16), but it comports with the disclosure of many possibilities for arranging a
UL Beacon (Ex. 1001, 5:32-49) and indicates the understanding in the art.

Petitioner has shown by a preponderance of evidence that claim 22 does
not require step 22[b] to occur before step 22[c]. Allocating a separate signal
channel allows a UE to send a signal independently of, and before, it sends

data in a different channel. Ex. 1001, 2:17-34, 4:49-55; see Reply 18-20.
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Mformation Techs., Inc. v. Research in Motion Ltd., 764 F.3d 1392
(Fed. Cir. 2014), relied on by Patent Owner (Sur-reply 16—17), does not alter
the outcome. Mformation indicates why claim 22 does not require data to be
sent in step 22[b] before the UE sends a signal in step 22[c] in a time interval
in which it is not sending information over the physical uplink shared channel.

In Mformation, the Court held, “delivering the command [for a wireless
device] from the mailbox at the server to the wireless device by establishing a
connection between the wireless device and the server” required a connection
to be established between the wireless device and server before the server sent
the command from the mailbox to the wireless device. Mformation, 764 F.3d
at 1394, 1399. The Court explained, “the separate sub-step for establishing a
connection would become ‘superfluous’ if we concluded that a connection did
not have to be established (completed) before transmission . . . because, . . .
establishing a connection is necessarily encompassed in transmitting a
command.” /d. The specification also described “establishing a connection”
before commands stored in mailbox 512 are transmitted to device 502. /d.

Here, a UE sends a signal over the uplink physical control channel in
element 22[c] after resources are allocated for that channel in element 22[a].
Because resources are allocated to send signals in element 22[a], the UE can
send a signal independently of (and before) sending data on an uplink shared
channel (Ex. 1001, 2:17-34, 4:20-27, 4:49-55, 6:33-37). This arrangement
allows a UE to access uplink data channels with minimal latency. /d. at 1:37—
45,4:41-48, 6:64-7:3. Sending signals in element 22[c] before sending data
in element 22[b] does not make element 22[b] superfluous. Data is sent later
with minimal latency. /d. Sending signals in allocated channels means the
signals are sent in element 22[c] independently of data in element 22[b], e.g.,

at registration or re-synchronization. Id. at 2:17-34, 4:49-55; Ex. 1005, 620.
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Jj)  Sending a signal over the uplink physical control
channel in a time interval the UE is not sending
information over the physical uplink shared channel

Based on our determination that claim 22 does not require a temporal
sequence of element 22[b] to be performed before element 22[c], we disagree
with Patent Owner’s contention that “Petitioner’s interpretation is contrary to
the sequence performed according to claim 22.” PO Resp. 37.

Patent Owner argues that the Standard describes an SS sending an
initial ranging request over the ranging subchannel to the BS and later sending
data over the physical uplink shared channel in subsequent frames. PO Resp.
38. Patent Owner argues, “it would be impossible for the SS to transmit data
over a physical uplink shared channel before the SS transmits an initial
ranging request in an attempt to establish a connection with the BS.” Id. at 39.

Because claim 22 does not require a UE to send data over a physical
uplink shared channel before it sends a control signal such as a Ranging code
over an allocated Ranging subchannel, Petitioner has established by a
preponderance of evidence that the Standard discloses element 22[c] by first
sending a Ranging code over a ranging subchannel region allocated in a first
UL-MAP before timeslots are allocated to send data and then sending uplink
burst data in an uplink burst region of the UL subframe allocated later in a
second UL-MAP as Patent Owner recognizes. Pet. 37-42; PO Resp. 38—40.

Based on the evidence and arguments presented by the parties and the
analysis discussed above, we determine that Petitioner has established by a
preponderance of evidence that the Standard discloses every limitation recited

in claim 22, and that the Standard anticipates claim 22.
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4. Claim 23
Petitioner contends that the Standard discloses a UE receiving data on a
physical downlink shared channel in claim 23 as an allocated downlink burst
in a region of the subframe allocated by the DL-MAP and its MAP IE for the
SS to receive downlink transmissions from a BS. Pet. 52-55 (citing Ex. 1005,
15,44, 46, 493-500, 521-22, Table 275, Fig. 218; Ex. 1003 9 98, 100, 101;
Pet. § V.A.S5.). Patent Owner does not address specifically Petitioner’s
contentions and evidence, which we find sufficient to establish by a
preponderance of evidence that claim 23 is anticipated by the Standard.
3. Claim 25
Petitioner contends that the Standard discloses power control feedback
information in claim 25 by sending the RNG-RSP message with Power Adjust
Information. Petitioner contends that the SS will adjust its transmission power
according to Power Adjust parameters in the RNG-RSP message upon receipt
of that message. Pet. 55 (citing Ex. 1005, 50, 176, 178, 205; Ex. 1003 9 102,
103). Patent Owner does not address specifically Petitioner’s contentions and
evidence, which we find sufficient to establish by a preponderance of
evidence that claim 25 is anticipated by the Standard.
6. Claim 26
Petitioner asserts that the Standard discloses a downlink control channel
with power control information for plural UEs in claim 26 by sending RNG-
RSP messages for each SS using an Uplink Channel ID and different bits to
send Power Adjust Information to multiple SSs. Pet. 55-57 (citing Ex. 1005,
33,50-51, 105, 20506 Table 20; Ex. 1003 4 104-107). Patent Owner does
not address specifically Petitioner’s contentions and evidence, which we find
sufficient to establish by a preponderance of evidence that claim 26 is

anticipated by the Standard.
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7. Claim 27

Petitioner contends that the Standard discloses that multiple SSs send a
Ranging Code message to the BS on respective ranging slots of the Ranging
subchannel, which is an uplink physical control channel in claim 27, by each
SS randomly choosing a Ranging Slot of the Ranging subchannel. Pet. 57-58
(citing Ex. 1005, 49, 147-48, 175, 205-06, 666; Ex. 1003 9 108-110).

Patent Owner argues that the Standard does not disclose plural UEs
sending signals on uplink physical control channels in the time interval in
claim 27 “because neither the Petition nor Dr. Akl’s declaration . . . identifies
any part of the Standard disclosing this limitation.” PO Resp. 39.

Relying on testimony of Dr. Akl, Petitioner contends that the Standard
discloses an SS sending a Ranging Code message over a Ranging subchannel
by randomly choosing a Ranging Slot from the Ranging Region to send the
Ranging Code message to the BS. Pet. 58. Dr. Akl testifies that the Standard
discloses a BS sending a UL-Map with multiple “ranging slots” so an SS may
randomly choose a Ranging Slot to send its Ranging Code message to the BS,
and a skilled artisan would recognize that multiple SSs seeking to access the
BS in the same time interval would send Ranging Code messages to the BS in
a respective ranging slot of the Ranging subchannel. Ex. 1003 109, 110.

In the Ranging Response message, a BS identifies each Ranging Code
that it receives and the Ranging Slot (OFDMA symbol number, subchannel)
where the Ranging Code was identified. Ex. 1005, 205-06. A BS confirms
receipt of a Ranging Code because Ranging Codes may collide. 1d. at 147-49.
“The BS specifies an interval in which new stations may join the network.”
Id. at 154 (emphasis added). “A transmission opportunity is defined as an
allocation provided in a UL-MAP . . . for a group of SSs authorized to transmit
... Initial Ranging requests.” Id. at 167 (emphasis added).
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Based on our analysis of the evidence and arguments presented, we
determine that Petitioner has established by a preponderance of evidence that
the Standard anticipates claim 27.

8. Claim 28

Petitioner asserts that the Standard discloses the Ranging subchannel
can be a CDMA channel, the uplink bursts can be TDMA channels, and the
uplink and downlink subframes and uplink bursts can be TDD channels as
well as the downlink subframe and UL-MAP as recited in claim 28. Pet. 58—
60 (citing Ex. 1005, 11, 51, 14748, 151-53, Fig. 218; Ex. 1003 94 111, 112).
The Standard discloses that both FDD and TDD duplexing techniques are
supported in the PHY type parameter. Ex. 1005, 307-309. Patent Owner
does not address specifically Petitioner’s contentions and evidence, which we
find sufficient to establish by a preponderance of evidence that claim 28 is
anticipated by the Standard.

9. Independent Claim 45

Petitioner contends that the Standard anticipates independent claim 45
by disclosing a method performed by a UE in element 45[p]. Pet. 60 (citing
contentions for element 22[p]; Ex. 1003 § 113). Petitioner contends that the
Standard discloses receiving by the UE resource allocation information for the
uplink physical control channel that has different resources than the physical
uplink shared channel in element 45[a]. Id. at 61 (citing contentions for
element 22[a]; Ex. 1003 9 114). Petitioner also contends that the Standard
discloses the UE sending data over the physical uplink shared channel in
assigned time intervals in element 45[b]. /d. (citing contentions for element
22[b]; Ex. 1003 q 115). Petitioner further contends that the Standard discloses
sending a signal over the uplink physical control channel in element 45[c]. /d.

(citing contentions for element 22[c]; Ex. 1003 § 116).

70

Ex.1006 / Page 802 of 823
TESLA, INC.



IPR2022-01130
Patent 8,811,356 B2

Petitioner cites its contentions for claim 27 to support its assertion that
plural UEs send signals on respective uplink physical control channels in the
time interval in element 45[d]. Pet. 61 (citing Ex. 1003 § 117).

Patent Owner argues that the Standard discloses a contention-based
initial ranging scheme instead of UEs sending respective signals on respective
uplink physical control channels in the time interval. PO Resp. 39—42. Patent
Owner asserts that a skilled artisan would not consider contention-based initial
ranging as permitting multiple SSs, without restriction, to transmit multiple
Ranging Codes within the same time interval. /d. at 41 (citing Ex. 2005 9§ 98).
Dr. Lomp provides testimony to the same effect. Ex. 2005 9 98.

The Standard discloses that initial ranging involves an SS transmitting
an initial ranging code in a randomly selected Ranging slot “from available
Ranging Region.” Ex. 1005, Table 121. Petitioner and Dr. Akl assert that
more than one SS may transmit an Initial Ranging code in a randomly selected
slot of the available Ranging Region. Pet. 58, 61; Ex. 1003 4 109-110, 117.

In the Standard, the BS specifies an interval in which new stations may
join the network. Ex. 1005, 154. The BS provides a UL-MAP that allocates a
transmission opportunity “for a group of SSs authorized to transmit . . . Initial
Ranging requests.” Id. at 167. A transmission opportunity provides multiple
Ranging Slots. Each SS sends a ranging code in one of the Ranging Slots that
is identified by a unique OFDMA symbol number and subchannel. /d. at 205.
If an SS receives a continue status in a Ranging Response message, it sends
other ranging codes chosen from the Periodic Ranging domain to continue the
ranging process. A SS randomly chooses a Ranging Slot to perform ranging,
which indicates that other SSs send a Ranging Code in other Ranging slots of
the predefined interval allocated by the BS in a UL-MAP. Id. at 205. Even
s0, Ranging Codes may collide. Id. at 147-149.
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Dr. Lomp does not explain how “contention based initial ranging”
relates to the sending of Ranging Codes in different timeslots of the same time
interval by plural SSs. Ex. 2005 4 98. Dr. Lomp cites the Standard’s
description of contention opportunities for initial ranging. /d. 4 99. However,
Petitioner has shown that the uplink bursts are sent in a dedicated, allocated
region of the uplink subframe based on the second UL-MAP and MAP 1E
data. Pet. 3740 (citing Ex. 1005, 8, 10-11, 103, 176, 500, 533, Table 287,
Fig. 218; Ex. 1003 94 78-80, 83). The Standard describes a UL-MAP
defining initial ranging s/ots by OFDMA symbols (time) and frequency
subchannels for a group of SSs. Ex. 1005, 167, 532-33, Table 287.

The Standard allows each SS to choose an initial ranging slot to send a
Ranging code message to a BS to obtain power adjust information to control
uplink transmissions. Ex. 1005, 11, 43, 50-51, 205-06, 496, 620, 666. The
use of multiple timeslots in a Ranging Interval allows multiple SSs to send a
Ranging Code in a randomly chosen timeslot of the Ranging Interval to avoid
collisions with Ranging codes sent by SSs in other timeslots of that Ranging
Interval. Because more than one SSs can send a Ranging Code in a ranging
interval, the BS must identify the Ranging Code received from each SS by its
Ranging code attributes and must contend with ranging collisions. These
disclosures indicate the ranging subchannel allocated in a UL-MAP may be
used by multiple SSs to transmit Ranging code messages to the BS in
respective timeslots. Ex. 1005, 11, 43, 50-51, 167, 175-76, 205-06.!!

Accordingly, we determine that Petitioner has established by a

preponderance of evidence that claim 45 is anticipated by the Standard.

' The Standard explains that a ranging request RNG-REQ message in
OFDMA is called a Ranging Code message. Ex. 1005, 50, 51.

72

Ex.1006 / Page 804 of 823
TESLA, INC.



IPR2022-01130
Patent 8,811,356 B2

10.  Claim 46
Petitioner asserts that the Standard discloses limitations of claim 46 for
the same reasons that it discloses the same limitations in claim 28. Pet. 61-62
(citing contentions for claim 28; Ex. 1003 4 118). Patent Owner does not
address specifically Petitioner’s contentions and evidence, which we find
sufficient to establish by a preponderance of evidence that claim 46 is

anticipated by the Standard.

E. Grounds 2 and 3: Alleged Unpatentability over the Standard
Alone or in Combination with Mohanty

1. Motivation to Modify the Standard (Ex. 1005)

Petitioner contends that the Standard describes user equipment (UE) in
the form of a subscriber station (SS) that performs functions performed by the
“processor” recited in elements 1[a]-1[d] of claim 1. Pet. 62. Petitioner
contends that a skilled artisan would have found it obvious, based on the
Standard, to implement the SS with a “processor configured to” perform the
claimed functions recited for the SS. Id. at 62—63. Petitioner asserts that a
skilled artisan would have known that SSs like those described in the Standard
were implemented this way. Id. at 63 (citing Ex. 1003 9 120). Petitioner and
Dr. Akl cite Mohanty as evidence of this knowledge in the art to implement an
SS using “a predefined computer language, manner or syntax, for instructing a
processor to perform a certain function.” Id. (citing Ex. 1009 4 18, 19).

Petitioner contends that a skilled artisan would have been motivated to
use this typical implementation due to the widespread use and availability of
processors at the time of the invention and the skill in the art in implementing
processors to provide efficient, powerful computing and flexible
reprogramming to implement updated or new functions through software

updates for predictable results. Pet. 65-66 (citing Ex. 1003 49 123, 124).
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2. Mohanty (Ex. 1009)

Mohanty describes wireless communication systems comprising nodes
that may be implemented as a computer system or subsystem, subscriber
station (SS), base station (BS), microprocessor, or a processor such as a
general purpose processor, a digital signal processor (DSP), and/or a network
processor. Ex. 1009 4 12, 18. A node may be implemented as software. /d.

€ 19. Figure 2 is reproduced below to illustrate such a processing system.

Processing System 200
-
i
Processor ; Memory
202-1 —202-3— 202-2

FAIMM 2041 MSIMM 204-2

Figure 2 of Mohanty above illustrates processing system 200 as including
processor 202-1 and memory 202-2. Ex. 1009 4 59. Processor 202-1 may be
implemented as any processor, such as a complex instruction set computer
microprocessor, general purpose processor, dedicated processor such as a
controller, microcontroller, or DSP. Id. § 60. Memory may include machine-
readable or computer-readable media capable of storing data such as volatile
and non-volatile memory. /d. § 61. Mohanty illustrates the predictability of

implementing an SS with a “processor configured to” perform SS functions.
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3. Motivation to Combine the Standard and Mohanty
Petitioner contends that a skilled artisan would have been motivated by
Mohanty’s implementation of an SS to implement the SS in the Standard with
a “processor configured to” perform the functions described in the Standard
for the SS because the Standard does not provide any implementation details
of these functions, and Mohanty provides such known implementation details
for SS’s compatible with the Standard to yield predictable results. Pet. 65-67
(citing Ex. 1009 4 18-20, 59-61; Ex. 1003 9 123-125).
4. Claim 1
a)  [Ip]: “A user equipment (UE) comprising:”
Petitioner contends that the Standard discloses ““a user equipment” as a
“subscriber station” or “SS,” which the Standard describes as “[a] generalized
equipment set providing connectivity between subscriber equipment and a
base station (BS).” Pet. 67 (citing Ex. 1005, 11 (definition); Ex. 1003 9 126).
Patent Owner does not contest these contentions for the preamble. PO Resp.
43-44. Based on Petitioner’s arguments and evidence summarized above,
regardless of whether the preamble is limiting, we determine Petitioner has
shown sufficiently that the Standard discloses the preamble of claim 1 ([1p]).

b) 1[a]: “a processor configured to receive resource
allocation information associated with an uplink physical
control channel, wherein the uplink physical control
channel and a physical uplink shared channel have
different resources:”

Petitioner contends that the Standard discloses an SS “receiving . . .
resource allocation information associated with an uplink physical control
channel, wherein the uplink physical control channel and a physical uplink
shared channel have different resources” as explained for element 22[a].

Pet. 67-69 (citing Ex. 1003 9 127).
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Petitioner contends that a skilled artisan would have been motivated
and found it obvious from the Standard to implement the SS with a processor
configured to perform the SS’s functions because a skilled artisan would have
known that SSs in the Standard typically were implemented this way within
the level of ordinary skill in the art to yield predictable results due to known
technical advantages of processors including efficient, powerful computing
and the ability to be reprogrammed flexibly. Pet. 68. Petitioner also contends
that a skilled artisan would have been motivated and found it obvious to
implement the SS in the Standard with a “processor configured to” perform
the SS’s functions such as receiving the Initial Ranging opportunity associated
with the Ranging subchannel based on Mohanty’s teaching of such a known
implementation of an SS for use with the Standard. /d. (citing Pet. § IX.B.1.;
Ex. 1009 99 18, 19, 59-61, Fig. 2; Ex. 1003 4 127).

Petitioner’s contentions are supported by Mohanty’s teachings of the
use in SSs of processors configured to perform functions of the SS through
software implementations. KSR, 550 U.S. at 417 (“[1]f a technique has been
used to improve one device, and a person of ordinary skill in the art would
recognize that it would improve similar devices in the same way, using the
technique is obvious unless its application is beyond his or her skill [and] a
court must ask whether the improvement is more than the predictable use of
prior art elements according to their established functions.”); DyStar
Textilfarben GmbH & Co. Deutschland KG v. C.H. Patrick Co., 464 F.3d
1356, 1368 (Fed. Cir. 2006) (an implicit motivation to combine exists not only
when a suggestion may be gleaned from the prior art as a whole, but when the
“improvement” is technology-independent and the combination of references
results in a product or process that is more desirable because it is stronger,

cheaper, cleaner, faster, lighter, smaller, more durable, or more efficient).
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Patent Owner does not argue these contentions specifically for claim 1
or element 1[a]. PO Resp. 43—44. Based on Petitioner’s arguments and
evidence as summarized above, including Petitioner’s contentions for element
22[a], we determine that Petitioner has shown sufficiently that the Standard
teaches and suggests element 1[a] alone and in combination with Mohanty.

c) 1[b]: “the processor is further configured to send
data over the physical uplink shared channel in assigned
time intervals;”

Petitioner contends that the Standard discloses the SS sending data over
the physical uplink shared channel in assigned time intervals in element 22[b].
Pet. 69. Petitioner contends that a skilled artisan would have been motivated
and found it obvious to implement the SS with a “processor configured to”
perform the SS’s functions because a skilled artisan would have known that
SS’s in the Standard are implemented this way, as Mohanty also teaches, and
would provide predictable results of more efficient, powerful, flexible,
reprogrammable computing. Pet. 69—70 (citing motivation in Pet. § IX.B.1.
and for element 1[a]; Ex. 1009 99 18, 19, 5961, Fig. 2; Ex. 1003 § 128).
Patent Owner does not contest these contentions specifically for claim 1 or
element 1[b]. PO Resp. 43—44. Based on Petitioner’s arguments and
evidence as summarized above, including Petitioner’s contentions for element
22[b], we determine that Petitioner has shown sufficiently that the Standard
teaches and suggests element 1[b] alone and in combination with Mohanty.

d)  1[c]: “the processor is further configured, in a time
interval that it is not sending information over the physical
uplink shared channel, to send a signal over the uplink
physical control channel based on the received resource
allocation information, and”

Petitioner asserts that the Standard discloses element 1[c] as explained
for element 22[c]. Pet. 70 (citing Ex. 1003 ¥ 129).
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Petitioner contends that a skilled artisan would have been motivated
and would have found it obvious to implement the SS with a “processor
configured to” perform the SS’s functions to include those of elements 1[a]
and 1[b] for predictable results of sending a Ranging Code message over the
Ranging subchannel based on the received Initial Ranging opportunity in a
time interval that the SS is not sending information in uplink bursts for more
efficient, powerful, flexible, reprogrammable computing as discussed in
§ IX.B.1. of the Petition and element 1[a]. Pet. 70-71 (citing Ex. 1009 9 18,
19, 59-61, Fig. 2; Ex. 1003 4 129). Patent Owner does not contest these
contentions for claim 1 or element 1[c]. PO Resp. 43—44. Based on
Petitioner’s arguments and evidence summarized above, including contentions
for element 22[c], we determine that Petitioner has shown sufficiently that the
Standard teaches and suggests element 1[c] alone and with Mohanty.

e) 1[d]: “the processor is further configured to receive
feedback information from a downlink control channel.”

Petitioner asserts that the Standard discloses element 1{d] by receiving
Power Adjust Information in a RNG-RSP message sent in a specified region
of the downlink subframe and by receiving the uplink MAP IE in the second
UL-MAP message sent in a region of the downlink subframe as explained for
element 22[d]. Pet. 71-73. Petitioner contends that a skilled artisan would
have been motivated to implement the SS with a “processor configured to”
perform the SS’s functions including in elements 1[a]-1[c] for predictable
results of receiving parameters in the RNG-RSP message and second UL-
MAP for more efficient, powerful, flexible, reprogrammable computing as
described in § IX.B.1. and element 1[a]. Pet. 71-73 (citing Ex. 1009 99 18,
19, 59-61, Fig. 2; Ex. 1003 9 130).
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Patent Owner does not contest these contentions specifically for claim 1
or element 1[d]. PO Resp. 43—44. Based on Petitioner’s arguments and
evidence summarized above, including Petitioner’s contentions for element
22[d], we determine that Petitioner has shown sufficiently that the Standard
teaches and suggests element 1[d] alone and in combination with Mohanty.

Based on all of the arguments and evidence presented, we determine
that Petitioner has demonstrated by a preponderance of evidence that claim 1
is unpatentable based on the teachings of the Standard alone or in combination
with the teachings of Mohanty.

5. Claim 2

Petitioner asserts that the Standard discloses the SS “receiving data on a
physical downlink shared channel” as for claim 23, and a skilled artisan would
have been motivated to implement the SS with a “processor configured to”
perform its functions, because SSs of the Standard were implemented this way
and processors have known technical advantages for use with the Standard as
taught by Mohanty’s SS implementation. Pet. 73—74. Petitioner asserts that a
skilled artisan would have known that the SS would include a processor or
would have found it obvious to include a processor to perform SS functions,
including those of claims 1 and 2 for predictable results or, alternatively,
would have found it obvious from the Standard and Mohanty to use the SS
with a “processor configured to” perform functions of the SS by receiving
data on its allocated downlink burst. /d. at 73—74 (citing Pet. § IX.B.1. and
contentions for claim 1; Ex. 1009 99 18, 19, 59-61; Ex. 1003 4 131). Patent
Owner does not contest these contentions specifically for claim 2. PO Resp.
43-44. Based on Petitioner’s arguments and evidence as summarized above,
we determine Petitioner has shown by a preponderance of evidence that claim

2 is unpatentable over the Standard alone or with Mohanty.
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6. Claim 3

Petitioner contends that the Standard discloses “the downlink control
channel and the physical downlink shared channel are time multiplexed” in
two ways. Pet. 74. Petitioner contends that a skilled artisan would have been
motivated and found it obvious from the Standard to map the region of the
downlink subframe allocated to RNG-RSP messages to span different symbol
numbers than the SS’s allocated downlink burst. /d. Petitioner also asserts
that the Standard teaches that the specified region of the downlink subframe in
which the UL-MAP message is transmitted by the BS is time multiplexed with
the SS’s allocated downlink burst. Id. at 74-75 (citing Ex. 1003 q 132).

Citing its contentions for element 1[d], Petitioner contends that a skilled
artisan would have recognized that RNG-RSP messages are sent in allocated
regions of the downlink frame like other MAC Management messages. Citing
its contentions for claim 2, Petitioner asserts that the Standard teaches that the
SS receives data on an allocated downlink burst, such as Downlink burst #4 in
Figure 218, and a skilled artisan would have been motivated to time multiplex
an allocated region of the downlink subframe for RNG-RSP messages with an
allocated downlink burst as a known technique for predictable results. Pet. 75
(citing Pet. § IV.; Ex. 1005, 494, 496, Figs. 215, 218; Ex. 1003 99 133, 134).

Petitioner contends that a skilled artisan would have been motivated to
time multiplex the claimed regions by mapping the RNG-RSP messages near
other MAC Management messages to ensure the RNG-RSP messages are sent
on a robust downlink burst at the beginning of the downlink frame with other
control information where robustness is greatest to concatenate the control
data in a single transmission opportunity for improved efficiency. Pet. 76—78

(citing Ex. 1005, 7, 123, 310; Ex. 1008, 307, 312; Ex. 1003 9 135).
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Petitioner asserts that a skilled artisan also would have been motivated
to time multiplex the claimed allocated regions to allow the SS to receive
parameter corrections in the same downlink subframe that it receives data for
its allocated downlink burst because RNG-RSP messages are transmitted by
the BS to the SS asynchronously to send corrections based on measurements
that have been made so SSs should be prepared to receive an RNG-RSP at any
time. Petitioner contends that time multiplex mapping of these regions in the
downlink subframe would provide this desired capability as illustrated by the
UL-MAP allocated at symbols k+3 and DL burst #4 allocated at symbols k+11
to k+15 as explained for element 1[d] like the downlink control channel 212
and the physical downlink shared channel 210 in Figure 2 of the 356 patent.
Pet. 78-80 (citing Ex. 1005, 50, Fig. 218; Ex. 1003 99 136-138).

Patent Owner does not contest these contentions specifically for claim
3. PO Resp. 43-44. Based on Petitioner’s arguments and evidence presented
and summarized above, including Petitioner’s contentions for element 1[d]
and claim 2, we determine Petitioner has demonstrated by a preponderance of
evidence that claim 3 is unpatentable based on the teachings of the Standard
alone or in combination with the teachings of Mohanty. See KSR, 550 U.S. at
417, Dystar, 464 F 3d at 1368.

7. Claim 4-7 and 24

Petitioner assets that claims 4—7 and 24 are unpatentable for the reasons
asserted for claims 3 and 25-28. Pet. 80-81 (citing Ex. 1003 ] 139-143).
Dr. Akl provides testimony supported by record citations explaining how the
Standard discloses Power Adjust Information in a RNG-RSP message for
claim 4/25, for plural UEs in claim 5/26, plural UEs transmit a signal in claim
6/27, the claimed channels may be TDMA, TDD, and FDD in claim 7/28, and
time multiplexing in claim 24/3. Ex. 1003 99 102-112, 139-143.
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Patent Owner does not contest these contentions specifically. PO Resp.
43-44. Based on Petitioner’s arguments and evidence summarized above, we
determine that Petitioner has demonstrated by a preponderance of evidence
that claims 4—7 and 24 are unpatentable based on teachings of the Standard
alone or in combination with teachings of Mohanty.

8. Claims 43 and 44

Petitioner contends that the Standard alone or with Mohanty renders
claim 43 obvious because it describes an SS that performs processor functions
in elements 43[a]-43[c], and a skilled artisan would have been motivated to
implement the SS with a “processor configured to” perform the functions as
Mohanty describes. Pet. 81-82 (citing Pet. § IX.B.1.; Ex. 1003 9 144).

a)  Elements 43[p[-43[d]

Petitioner contends that the Standard teaches elements 43[p]-43[d] for
the reasons explained for elements 1[p], 1[a]-1][c], and 45[d]. Pet. 82 (citing
Ex. 1003 91 145-149). Patent Owner does not contest these contentions
specifically. PO Resp. 43—44. Based on Petitioner’s arguments and evidence
summarized above, we determine that Petitioner has demonstrated by a
preponderance of evidence that claim 43 is unpatentable based on teachings of
the Standard alone or in combination with teachings of Mohanty.

b) Claim 44

Petitioner asserts that the Standard discloses the limitations of claim 44
for the reasons explained for claim 46. Pet. 82-83 (citing Ex. 1003 9 150).
Patent Owner does not contest these contentions specifically. PO Resp. 43—
44. Based on Petitioner’s arguments and evidence summarized above, we
determine that Petitioner has demonstrated by a preponderance of evidence
that claim 44 is unpatentable based on teachings of the Standard alone or in

combination with teachings of Mohanty.
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IV,  CONCLUSION

Petitioner has established by a preponderance of the evidence that

claims 1-7, 22-28, and 4346 are unpatentable under Grounds 1, 2, and 3.
V. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that Petitioner has shown by a preponderance of the
evidence that claims 1-7, 22-28, and 4346 are unpatentable;

FURTHER ORDERED that, Patent Owner’s Motion to Exclude 1s
denied. and

FURTHER ORDERED that, because this 1s a Final Written Decision.
parties o the proceeding seeking judicial review of the decision must comply

with the notice and service requirements of 37 CF.R. § 902

In Summary:

102{a), (b} | 802 16 Standard

17,0443, 44 103(a) | S02.16 Standard | 1-7.24.43. 44
17,43, 44 | S02.16 Standard, e L
103(a) Vohanty 1-7.43, 44
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In the above—entitied case, the following decision hias been renderad or judgement issuad:

DECISIONAUDGEMENT

6/19/23-Order granting joint motion to dismiss. Document 116,

CLERK (BY ) DEPUTY CLERK ‘
PHILIP J. DEVLIN AT

DATE

06/20/2023

Copy I—Upon initiation of action, mal this copy to Directnr  Copy 3—Upon terrainativn of action, mail this copy te Director

Lopy 2—pon filing decument adding patent(s}, mail this copy to Birector Copy 4—Case file copy

Ex.1006 / Page 822 of 823
TESLA, INC.




Case §2cwdIdE88-AG. Doournent 847 Fiod DR2ERE Page ot 2

IN THE UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF TEXAS
WACO DIVISION

INTELLECTUAL VENTURES I LLC and
INTELLECTUAL VENTURESIILLC,

Plaintiffs, C.A. No. 6:21-cv-1088

V.

)

)

)

)

)

)

)

GENERAL MOTORS COMPANY and )

GENERAL MOTORS LLC, ) ADDENDUM TO

) REPORT ON THE FILING OR
) DETERMINATION OF AN ACTION
) REGARDING A PATENT OR

)

)

)

)

)

)

)

TRADEMARK

Defendants.

7,382,771 6/3/2008 INTELLECTUAL VENTURES HLLC
9,232,158 1/5/2016 INTELLECTUAL VENTURESITLLC
9,602,608 3/21/2017 INTELLECTUAL VENTURES I LLC
10,292,138 5/14/2019 INTELLECTUAL VENTURES I LLC
7,684,318 3/23/2010 INTELLECTUAL VENTURESILLC

8,053,641 2/10/2015 INTELLECTUAL VENTURES II LLC
9,681,466 6/13/2017 INTELLECTUAL VENTURES I LLC
8,811,356 8/19/2014 INTELLECTUAL VENTURES I LLC
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