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U.S. Patent No. 10,951,271

2DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1001, 3:22-26Ex. 1001, 13:62-63, 13:66-67

*          *          *

U.S. Patent No. 10,951,271
“Method and Device for Multi-

Antenna Transmission in UE and 
Base Station”

Ex. 1001, cover

E.g., Ex. 1001, 3:22-26, 13:62-63, 13:66-67, FIG. 8



Independent claim 1 is representative

3DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Element [1d1]

Element [1d5]

E.g., Ex. 1001, 27:14-47



Grounds of unpatentability

Ground Claims Obviousness Basis
IPR2023-00571 1-20 Liu and Park
IPR2023-00747 1-20 Kim and Chen

4

Patent Owner’s patentability arguments limited to independent 
claim 1

No separate arguments for other independent claims

No separate arguments for dependent claims

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., ’571 Pet. 9; ’747 Pet. 8; ’571 Reply 23; ’747 Reply 22



Prior art: Liu

5DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Liu (Ex. 1006), FIG. 3 (S201)

Liu (Ex. 1006), 15

Liu (Ex. 1006), 21

Liu (Ex. 1006), 26

E.g., ’571 Pet. 5-7, 16-17, 22; ’571 Reply 15-16 



Prior art: Park

6DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Park (Ex. 1009), [371]-[373]

’571 Kakaes (Ex. 1003), ¶131 (annotating Park, FIG. 12)

E.g., ’571 Pet. 7-9, 24-26; ’571 Reply 18-20 



Prior art: Kim

7DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’747 Pet. 17 (annotating Kim, FIG. 6)
’747 Pet. 25 (annotating Kim, FIG. 9)

Kim (Ex. 1027), [0053]

Kim (Ex. 1027), [0076] (excerpted)

Kim (Ex. 1027), [0136]

Kim (Ex. 1027), [0149]

E.g., ’747 Pet. 4-6, 16-19, 22-25, 28-29



Prior art: Chen

8DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., ’747 Pet. 7, 18-20

Chen (Ex. 1029), 14

Chen (Ex. 1029), 5; see also id. at 5, 7, 11, 18

*           *           *



Two issues in dispute

Issue Proper Resolution
“wherein, K antenna port groups of the 
base station are used to transmit the first 
wireless signal” [1d1]

Claim construction: No construction necessary. 

Comparison to prior art: Prior art same as ’271 
disclosure for [1d1], transmitting K reference signals 
respectively from K antenna port groups.

“a first proportional sequence corresponds 
to a ratio(ratios) among the K1 channel 
quality values” [1d5]

Claim construction: No construction necessary. 

Comparison to prior art: Both petitions show RSRP-to-
max(RSRP) ratio sequence under Patent Owner’s 
construction.

9DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., ’571 Pet. 4; ’747 Pet. 3; ’571 POR 11-18; ’747 POR 11-17; ’571 Reply 5, 8, 15-16, 21-22; ’747 Reply 5, 8, 14-15, 21-22



Construction of 
“wherein, K antenna port groups of the base station 
are used to transmit the first wireless signal” [1d1]

(IPR2023-00571, -00747)

10DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Patent Owner’s construction of [1d1] introduces two flaws

Term Petitioner’s Position Patent Owner’s Construction
“wherein, K antenna port 
groups of the base station are 
used to transmit the first 
wireless signal” [1d1]

No construction necessary “K groups of antenna ports of the 
base station are used to 
collectively transmit the first 
wireless signal” 

11DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner did not offer construction in district court

“K antenna port groups” ≠ “K groups of antenna ports” 

“Collectively” makes term ambiguous

Patent Owner’s construction contradicted by the ’271 patent’s specification

The Board need not construe element [1d1] because Liu and Kim teach 
examples in ’271 patent

E.g., ’571 Pet. 4; ’747 Pet. 3; ’571 Reply 2-5, 15-16; ’747 Reply 2-5, 14-15; ’571 POR 11-14; ’747 POR 11-14



“K groups of antenna ports” ≠ “K antenna port groups”

12DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’571 POR 12; ’747 POR 12

Ex. 1001, 13:64-65

Ex. 1001, 2:45-46

’571 Reply 3 n.2; ’747 Reply 3 n.2

E.g., ’571 Reply 2-3, 3 n.2; ’747 Reply 2-3, 3 n.2; ’571 POR 12; ’747 POR 12



“Collectively” adds ambiguity;
Patent Owner and its expert could not explain meaning of “collectively”

13DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Gomez Tr. (Ex. 1037), 8:11-20

Gomez Tr. (Ex. 1037), 32:11-18

’571 Sur-reply at 4; ’747 Sur-reply at 4

Gomez Tr. (Ex. 1037), 30:5-18

E.g., ’571 Reply 3-5; ’747 Reply 3-5; ’571 POR 13-14; ’747 POR 13-14; ’571 Sur-reply 4; ’747 Sur-reply 4



Liu discloses element [1d1]
(IPR2023-00571)

and
Kim discloses element [1d1] 

(IPR2023-00747)

14DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



The prior art discloses [1d1]

IPR2023-00571: 
– Liu teaches M antenna port groups respectively transmitting M wireless 

reference signals for beam selection

– Alternatively, Liu teaches X antenna port groups of two ports per group 
respectively transmitting X wireless reference signals for beam selection

IPR2023-00747: 
– Kim teaches N antenna port groups (with one or two ports per group) 

respectively transmitting N CSI-RS (management set) for beam selection

Parties’ actual dispute is “first wireless signal”

15DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., ’571 Pet. 13-14, 16-17; ’747 Pet. 12-15, 16-19; ’571 Reply 8, 9, 15-16; ’747 Reply , 8, 9, 14-15



Liu transmits M references signals (first wireless signal) using M antenna 
ports (K antenna port groups) (IPR2023-00571)

16DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Liu (Ex. 1006), FIG. 3 (S201)

Liu (Ex. 1006), 21

Liu (Ex. 1006), 26

E.g., ’571 Pet. 13-14, 16-17; ’571 POR 20-22; ’571 Reply 9-14

Liu (Ex. 1006), 15; see also Liu, 23, 24, 32



The ’571 Petition shows that Liu discloses element [1d1] (IPR2023-00571)

17DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’571 Pet. 13-14

’571 Pet. 17
E.g., ’571 Pet. 13-14, 16-17; ’571 Reply 10, 14-16

’571 Pet. 16

*        *        *



Kim transmits N CSI-RS (first wireless signal, management set) using N 
antenna ports (K antenna port groups)

18DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kim (Ex. 1027), [0053]

Kim (Ex. 1027), [0076]

Kim (Ex. 1027), [0071]

E.g., ’747 Pet. 12-13, 16-18, 19 n.7, 22-25, 25-26; ’747 Reply 9-14

Kim (Ex. 1027), FIG. 9

Kim (Ex. 1027), [0119] (excerpted)



The ’747 Petition shows that Kim discloses [1d1] (IPR2023-00747)

19DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’747 Pet. 17 (annotating Kim, FIG. 6)

’747 Pet. 13

’747 Pet. 19 n.7
E.g., ’747 Pet. 12-13, 16-18, 19 n.7, 22-25, 25-26; ’747 Reply 9-14

’747 Pet. 16-17



The ’747 Petition shows that Kim discloses [1d1] (IPR2023-00747)

20DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’747 Pet. 25 (annotating Kim, FIG. 9)

’747 Pet. 24

’747 Pet. 16

E.g., ’747 Pet. 12-13, 16-18, 19 n.7, 22-25, 25-26; ’747 Reply 9-14



Liu and Kim disclose the same first wireless signal transmission as the ’271 
patent: K antenna ports transmitting K CSI-RSs (IPR2023-00571, -00747)

21DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1001, 3:3-4

Ex. 1001, 13:62-63, 13:66-67

*          *          *

Ex. 1001, 3:16-17

Ex. 1001, 3:22-26

Ex. 1001, 14:5-8

E.g., ’571 Reply 9-14, 15-16; ’747 Reply 9-15



Petitioner’s expert confirmed that the ’271 patent teaches the same 
transmitting the first wireless signal as Liu and Kim (IPR2023-00571, -00747)

22DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kakaes Tr. (Ex. 2005), 21:21-22:19

Kakaes Tr. (Ex. 2005), 35:7-24

E.g., ’571 Reply 10-13; ’747 Reply 11-13; Kakaes Tr. (Ex. 2005), 21:21-42:7, 48:3-17 



Petitioner’s expert confirmed that the ’271 patent teaches the same 
transmitting the first wireless signal as Liu and Kim (IPR2023-00571, -00747)

23DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kakaes Tr. (Ex. 2005), 30:22-31:13

Kakaes Tr. (Ex. 2005), 32:5-22

E.g., ’571 Reply 10-13; ’747 Reply 11-13; Kakaes Tr. (Ex. 2005), 21:21-42:7, 48:3-17 



Patent Owner asserts that Liu and Kim operate similarly when transmitting 
the first wireless signal (IPR2023-00571, -00747)

24DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’747 POR 20-21’571 POR 20-21

E.g., ’571 POR 20-21; ’747 POR 20-21; ’747 Reply 9, 11 



Patent Owner incorrectly alleges that Petitioner relies on the ’271 patent for unpatentability; 
Petitioner does not rely on ’271 patent for unpatentability  (IPR2023-00571, -00747)

25DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’571 Sur-reply 10-11

’747 Sur-reply 10

E.g., ’571 Sur-reply 10-11; ’747 Sur-reply 10; ’571 Reply 10, 15-16; ’747 Reply 10-11, 14-15



Petitioner’s reply arguments are proper

26DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“We hold that where a patent owner in an IPR first proposes a claim construction in a 
patent owner response, a petitioner must be given the opportunity in its reply to argue 
and present evidence of anticipation or obviousness under the new construction, at 
least where it relies on the same embodiments for each invalidity ground as were relied 
on in the petition.”

Axonics, Inc. v. Medtronic, Inc., 75 F.4th 1374, 1384 (Fed. Cir. 2023)



Construction of 
“a first proportional sequence corresponds to 

a ratio(ratios) among the K1 channel quality values” [1d5]

(IPR2023-00571, -00747)

27DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



Patent Owner’s construction of element [1d5] is incorrect; 
no construction is necessary

TEXT TEXT

28DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Term Petitioner’s 
Position

Patent Owner’s 
Construction (POR)

Patent Owner’s 
Construction (Sur-
Reply)

“a first proportional 
sequence 
corresponds to a 
ratio(ratios) among 
the K1 channel 
quality values” [1d5]

No construction 
necessary

“a sequence of K1 
proportions, where 
each of the K1 
proportions is a ratio 
between one channel 
quality value to itself 
or to another of the 
K1 channel quality 
values” 

“a sequence of K1 
proportions, where 
each of the K1 
proportions is a ratio 
between one channel 
quality value to itself 
or to another of the 
K1 channel quality 
values” 

Patent Owner did not offer construction in district court 

The Board need not construe element [1d5] because Liu+Park and Kim 
teach Patent Owner’s constructions

E.g., ’571 Pet. 4; ’747 Pet. 3; ’571 Reply 8, 21-22; ’747 Reply 8, 21-22; ’571 POR 14-18; ’747 POR 14-17; ’571 Sur-reply 7; ’747 Sur-reply 6-7



The ’271 patent does not require K1 proportions

29DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., ’571 Reply 5-7; ’747 Reply 5-7

Ex. 1001, claim 2; see also id. at claims 7, 12, 17

Ex. 1001, 5:34-45; see also id. at 8:60-9:4

Ex. 1001, 4:29-30



The proportional sequence does not need to be the specific ratio required 
by Patent Owner’s construction

30DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Ex. 1001, claim 2; see also id. at claims 7, 12, 17

E.g., ’571 Reply 7-8; ’747 Reply 7-8

Ex. 1001, claim 1, see also id. at claims 6, 11, 16  

*          *          *

Ex. 1001, 4:34-36



Liu discloses or Liu and Park 
render obvious [1d5] 

(IPR2023-00571)
and

Kim discloses [1d5] 
(IPR2023-00747)

31DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



The prior art discloses or renders obvious [1d5]

IPR2023-00571: 
– Liu and Park render obvious a sequence of N (K1) RSRP-to-max(RSRP) ratios

– Alternatively, Liu discloses a sequence of N (K1) RSRQ ratios

IPR2023-00747: 
– Kim discloses a sequence of M (measurement set) RSRP-to-max(RSRP) ratios

32DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., ’571 Reply 8, 21-22; ’747 Reply 8, 21-22



Liu and Park renders obvious [1d5] by disclosing the RSRP-to-max(RSRP) 
sequence of reported (K1) values (IPR2023-00571)

33DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Park (Ex. 1009), [371]-[373]

’571 Kakaes (Ex. 1003), ¶131 (annotating Park, FIG. 12)

E.g., ’571 Pet. 22-27; see also ’571 Pet. 27-29; ’571 Reply 17-21



Petitioner’s expert explained how Liu and Park render obvious the 
proportional sequence of [1d5] (IPR2023-00571)

34DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’571 Kakaes (Ex. 1003), ¶136 (excerpted)

’571 Kakaes (Ex. 1003), ¶140

’571 Kakaes (Ex. 1003), ¶129 (excerpted) E.g., ’571 Pet. 22-27; see also ’571 Pet. 27-29; ’571 Reply 17-21; ’571 Kakaes (Ex. 1003), ¶¶127-138, 140

’571 Kakaes (Ex. 1003), ¶128



Liu and Park render obvious [1d5] under both parties’ constructions 
(IPR2023-00571)

35DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Park (Ex. 1009), [371]-[373]

‘571 Kakaes (Ex. 1003), ¶128

’571 Kakaes (Ex. 1003), ¶131 (annotating Park, FIG. 12) E.g., ’571 Pet. 22-27; see also ’571 Pet. 27-29; ’571 Reply 21-22



Liu’s RSRQ disclosure discloses [1d5] (IPR2023-00571)

36DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Sesia LTE (Ex. 1014), 514

’571 Kakaes (Ex. 1003), ¶126 (excerpted)

E.g., ’571 Pet. 22; ’571 Reply 16-17

Liu (Ex. 1006), 21



Kim’s RSRP-to-max(RSRP) ratio sequence discloses [1d5] 
(IPR2023-00747)

37DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kim (Ex. 1027), [0136]

Kim (Ex. 1027), [0149]
Kim (Ex. 1027), [0107]

’747 Kakaes (Ex. 1003), ¶132 (excerpted)

E.g., ’747 Pet. 28-29; ’747 Reply 15-20



Kim discloses [1d5] under both parties’ constructions (IPR2023-00747)

38DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kim (Ex. 1027), [0149]

E.g., ’747 Pet. 28-29; ’747 Reply 21-22

‘747 Kakaes (Ex. 1003), ¶132 (excerpted)



Mr. Gomez is not a qualified expert 
for the ’271 patent

39DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



The parties’ competing definitions of POSITA

40DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., ’571 Pet. 9; ’747 Pet. 8; ’571 D.I. 10; ’747 D.I. 11; ’571 POR 10-11; ’747 POR 10

’571 Pet. 9; see also ’747 Pet. 8 ’571 POR 10-11; see also ’747 POR 10

’571 D.I. 10; see also ’747 D.I. 11



Mr. Gomez lacks a Master’s degree and MIMO experience

41DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., ’571 Reply 24-25; ’747 Reply 24-25

’571 Gomez (Ex. 2004), 29; 
see also ’747 Gomez (Ex. 2004), 29 

’571 Gomez (Ex. 2004), ¶2; 
see also ’747 Gomez (Ex. 2004), ¶2

Ex. 1036, 47:17-48:11’571 Gomez (Ex. 2004), 30, 32; 
see also ’747 Gomez (Ex. 2004), 30, 32

*        *        *



Mr. Gomez lacks a Master’s degree and MIMO experience

42DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., ’571 Reply 24-25; ’747 Reply 24-25

Ex. 1036, 51:2-9 Ex. 1036, 51:19-52:3



Appendix

43DEMONSTRATIVE EXHIBIT – NOT EVIDENCE



’271 patent: Independent claim 1

44DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., Ex. 1001, 27:14-47



’271 patent: Independent claim 6

45DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., Ex. 1001, 28:32-65



’271 patent: Independent claim 11

46DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., Ex. 1001, 29:50-30:16



’271 patent: Independent claim 16

47DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., Ex. 1001, 31:1-34



’271 patent: Dependent claims 2-5

48DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., Ex. 1001, 27:48-28:31



’271 patent: Dependent claims 7-10

49DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., Ex. 1001, 28:66-29:49



’271 patent: Dependent claims 12-15

50DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., Ex. 1001, 30:17-67



’271 patent: Dependent claims 17-20

51DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

E.g., Ex. 1001, 31:35-32:42




