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Topics

• Instituted grounds
• High-level explanation of technology
• Established prima facie case of obviousness
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Instituted Grounds
– All claims of the ’527 patent are challenged:

• Claims 1-5: user equipment method
• Claims 6-10: base station method
• Claims 11-15: user equipment apparatus
• Claims 16-20: base station apparatus

Institution Decision at 5, 30. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Exemplary ’527 Claim: Transmission Using Multiple Antenna 
Port Groups

Petition 5-6; Kakaes Decl. (Ex. 1002) ¶¶56-57;
’527 patent, 2:3-8, Fig. 9, Claim 1.

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. A method for multi-antenna transmission in a user equipment, 
comprising:

receiving a first radio signal from a base station; and
receiving a first signaling from the base station; 
wherein the first radio signal is transmitted by K antenna port groups of 

the base station; 
the antenna port group includes a positive integer number of antenna 

port(s); 
a first antenna port group is one of the K antenna port groups;
the first signaling is used to determine a first time resource pool; 
at least one of a first antenna virtualization vector and a second antenna 

virtualization vector is associated with the first antenna port group; 
the first antenna virtualization vector is an antenna virtualization 

vector available to the base station in the first time resource pool; 
the second antenna virtualization vector is an antenna virtualization 

vector available to the user equipment in the first time resource 
pool; and 

the K is a positive integer greater than 1. 
(’527 patent, 2:3-8, Fig. 9.)

K antenna 
port groups

(’527 patent, Claim 1.)
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Topics

• Instituted grounds
• High-level explanation of technology
• Established prima facie case of obviousness
• Disputed issues



8 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE8 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition 17-18, 20; Kakaes Decl. (Ex. 1002) ¶¶ 97, 98, 104; Kim, [0055], [0060], Fig. 5.

Kim Discloses Transmitting a Radio Signal Using Multiple Antenna 
Port Groups   

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, Fig. 5.)

(Kim, [0055].)

(Kim, [0060].)



9 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE9 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Petition 19, 20; Kakaes Decl. (Ex. 1002) ¶¶ 99, 100, 104; 
Kim, [0081]-[0082], Fig. 7; ’527 patent, 17:1-3.

Kim Discloses Transmitting a Radio Signal Using Multiple Antenna 
Port Groups   

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, Fig. 7.)

(Kim, [0081]-[0082].)

(’527 patent, 17:1-3.)



10 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE10 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition 21-22; Kakaes Decl. (Ex. 1002) ¶ 106; Kim, [0060], [0082], Figs. 5, 7.

Kim Discloses Associating a Time Resource Pool with a Respective  
Antenna Port Group   

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, [0082], Fig. 7.)
(Kim, [0060], Fig. 5.)



11 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE11 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition 17-18; Kakaes Decl. (Ex. 1002) ¶¶97-98; Kim, [0060], Fig. 5. 

Claim 1: “wherein the first radio signal is transmitted by K antenna 
port groups of the base station”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, [0060].)

(Kim, Fig. 5.)



12 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE12 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition 19-20; Kakaes Decl. (Ex. 1002) ¶¶99-100; Kim, [0083], Fig. 7. 

Claim 1: “wherein the first radio signal is transmitted by K antenna 
port groups of the base station”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, [0083].)

(Kim, Fig. 7.)



13 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE13 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition 20-22; Kakaes Decl. (Ex. 1002) ¶¶ 105-106; Kim, [0060], [0082], Figs. 5, 7.

Claim 1: “the first signaling is used to determine a first time resource 
pool”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, [0060], Fig. 5.)

time resource 
pool

time 
resource 
pool

(Kim, [0082], Fig. 7.)



14 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE14 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition 20-22; Kakaes Decl. (Ex. 1002) ¶¶ 106-107; Kim, [0065], [0069], Fig. 5.

Claim 1: “the first signaling is used to determine a first time resource 
pool”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, [0065], [0069].)
time resource 
pool

(Kim, Fig. 5.)
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Topics
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Disputed Issues

POR; Sur-Reply. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

– “the first radio signal is transmitted by K antenna port groups of the base 
station” (claim 1)

• Claim construction 
• Comparison to prior art

– “time resource pool” / “the first signaling is used to determine a first time 
resource pool” (claim 1)

• Claim construction of “time resource pool”
• Comparison to prior art

– Expert qualifications
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– “the first radio signal is transmitted by K antenna port groups of the base 
station” (claim 1)

• Claim construction 
• Comparison to prior art

– “time resource pool” / “the first signaling is used to determine a first time 
resource pool” (claim 1)

• Claim construction of “time resource pool”
• Comparison to prior art

– Expert qualifications

Disputed Issues

POR; Sur-Reply. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Construction: “the first radio signal is transmitted by K 
antenna port groups of the base station”

Petition 8, 17-20; POR 11-14; Pet. Reply 2. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

**Apex did not offer a construction for “the first radio signal is transmitted by K 
antenna port groups of the base station” in the related district court case. 



19 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE19 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet. Reply 3-5; POR 11-14.

Apex Improperly Adds the Word “Collectively” – Not Supported

(POR, 13 (quoting ’527 patent, 3:44-49.))

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(POR, 12 (purportedly quoting Wiley Electrical and 
Electronics Engineering Dictionary.))



20 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE20 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet. Reply 4; Sur-Reply 1-2; Gomez Tr. (Ex. 1036), 8:11-20, 30:5-18, 32:11-18.

Apex Improperly Adds the Word “Collectively” – Not Clear

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Gomez Tr. (Ex.1036), 30:5-6.)

(Gomez Tr. (Ex.1036), 8:11-20.)

(Gomez Tr. (Ex.1036), 32:11-18.)

(Gomez Tr. (Ex.1036), 30:7-18.)

(Sur-Reply, 1-2.)



21 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE21 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet. Reply 5-6; POR 11-14; ’527 patent, 3:18-19.

Apex’s Construction Changes the Meaning of the Term
“K antenna port groups” ≠  “K groups of antenna ports”

• Apex’s construction requires multiple antenna ports in each group
• The ’527 patent expressly permits one antenna port in an antenna port 

group

(’527 patent, 3:18-19.)

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Claim term) (Apex’s construction)

“[T]here is a strong presumption against a claim construction that excludes a disclosed 
embodiment.”

In re Katz Interactive Call Processing Patent Litig., 639 F.3d 1303, 1324 (Fed. Cir. 2011); see Pet. Reply 6.



22 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE22 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition 17-20; Pet. Reply at 8-12; Kim, [0060], Fig. 5. 

Kim Discloses Apex’s Construction: “the first radio signal is collectively 
transmitted by K groups of antenna ports of the base station”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, Fig. 5.)
(Kim, [0060].)



23 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE23 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPetition 17-20; Pet. Reply at 8-12; Kim, [0083], Fig. 7. 

Kim Discloses Apex’s Construction: “the first radio signal is collectively 
transmitted by K groups of antenna ports of the base station”

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, Fig. 7.)

(Kim, [0083].)



24 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE24 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet. Reply at 12; Kim, [0022], Fig. 5, Claim 39. 

Kim Describes the Radio Signal Transmitted by K antenna Port Groups as 
the Same Signal

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, Fig. 5.)
(Kim, [0022], Claim 39.)



25 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE25 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet. Reply at 12; Kim, [0023], Fig. 7, Claim 44. 

Kim Describes the Radio Signal Transmitted by K antenna Port Groups as 
the Same Signal

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Kim, Fig. 7.)

(Kim, [0023], Claim 44.)



26 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE26 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet. Reply 8-11; ’527 patent, Fig. 9; Kim, Fig. 5

Kim Describes a Radio Signal Transmitted by K antenna Port Groups in 
the Same Way as ’527 Patent

DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’527 Patent Kim

(’527 patent, Fig. 9.)
(Kim, Fig. 5.)



27 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE27 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Compare Sur-reply 3-4, with Axonics, Inc. v. Medtronic, Inc., 
75 F.4th 1374, 1384 (Fed. Cir. 2023). DEMONSTRATIVE 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).

Kim Describes a Radio Signal Transmitted by K antenna Port 
Groups in the Same Way as ’527 Patent
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– “the first radio signal is transmitted by K antenna port groups of the base 
station” (claim 1)

• Claim construction 
• Comparison to prior art

– “time resource pool” / “the first signaling is used to determine a first time 
resource pool” (claim 1)

• Claim construction of “time resource pool”
• Comparison to prior art

– Expert qualifications

Disputed Issues

POR; Sur-Reply. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
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Construction: “time resource pool”

Petition 8, 20-22; POR 14-16; Pet. Reply 2. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

**Apex did not offer a construction for “time resource pool” in the related district 
court case. 



30 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE30 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet. Reply 16-19; POR 21-23; Sur-Reply 4-6; Kim, Figs. 5, 7. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kim Discloses Apex’s construction: “collection of time resources for a 
shared use”

(Kim, Fig. 5.) (Kim, Fig. 7.)



31 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE31 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEPet. Reply 18-19; ’527 patent, 16:4-8, Fig. 6, Claim 5; Kim, Fig. 5. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Kim Discloses Apex’s construction: “collection of time resources for a 
shared use”

• Like Kim, the patent and claims describe discontinuous “time resource pool”
’527 Patent Kim

(’527 patent, 16:4-8, Fig. 6, Claim 5.) (Kim, Fig. 5.)

first time resource pool

time resource pool for 
antenna group 1



32 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE32 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
Compare Sur-reply 4-6, with Axonics, Inc. v. Medtronic, Inc., 
75 F.4th 1374, 1384 (Fed. Cir. 2023). DEMONSTRATIVE 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).



33 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE33 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Apex’s Prior Art Arguments Go Beyond Apex’s Construction

POR 14, 22-23; Sur-Reply 2, 5. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(POR 14.)

Apex’s Construction Apex’s Prior Art Arguments

(POR 22-23.)

(Sur-Reply 2.)

(Sur-Reply 5.)
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Requiring Shared Resources by “All K Antenna Port Groups” Is 
Unsupported

Pet. Reply 19-20; ’527 patent, Claim 1. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

1. A method for multi-antenna transmission in a user equipment, 
comprising:

receiving a first radio signal from a base station; and
receiving a first signaling from a base station; 
wherein the first radio signal is transmitted by K antenna port 

groups of the base station; 
the antenna port group includes a positive integer number of 

antenna port(s); 
a first antenna port group is one of the K antenna port groups;
the first signaling is used to determine a first time resource pool; 
at least one of a first antenna virtualization vector and a second 

antenna virtualization vector is associated with the first 
antenna port group; 

the first antenna virtualization vector is an antenna virtualization 
vector available to the base station in the first time resource 
pool; 

the second antenna virtualization vector is an antenna 
virtualization vector available to the user equipment in the 
first time resource pool; and 

the K is a positive integer greater than 1. (’527 patent, Claim 1.)
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Requiring Shared Resources by “All K Antenna Port Groups” Is 
Unsupported

Pet. Reply 20-21; ’527 patent, 17:1-6, Fig. 9. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• The ’527 patent describes a “first time resource pool” shared by an 
antenna port group, not all K antenna port groups

(’527 patent, Fig. 9.)

(’527 patent, 17:1-6.)
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Requiring Shared Resources by “All K Antenna Port Groups” Is 
Unsupported

Pet. Reply 21-22; ’527 patent, 2:3-14. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• The ’527 patent touts the advantages of associating the first time 
resource pool with the first antenna port group, not all K antenna 
port groups

(’527 patent, 2:3-14.)
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Requiring Shared Resources by “All K Antenna Port Groups” Is 
Unsupported

Pet. Reply 22; Gomez Tr. (Ex. 1036), 23:23-24:6. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Apex’s own expert took the contrary position during deposition

(Gomez Tr. (Ex.1036), 23:23-24:6.)
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Disputed Issues

POR; Sur-Reply. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

– “the first radio signal is transmitted by K antenna port groups of the base 
station” (claim 1)

• Claim construction 
• Comparison to prior art

– “time resource pool” / “the first signaling is used to determine a first time 
resource pool” (claim 1)

• Claim construction of “time resource pool”
• Comparison to prior art

– Expert qualifications
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Definitions of Level of Ordinary Skill

Petition 9-10; Institution Decision 9; POR 10. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Petition 9-10.)
(POR 10.)

ApexSamsung

Board

(Institution Decision 9.)
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Experience with MIMO Technology Is Required for Level of Ordinary 
Skill

Pet. Reply 24; ’527 patent, 1:19-28, 1:35-46. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(’527 patent, 1:19-28.)

• The claimed invention is related to a multiple-input multiple-output (MIMO) 
system 
 MIMO refers to the multiple-antenna technology used to improve communication quality 

(’527 patent, 1:35-46.)
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Experience with MIMO Technology Is Required for Level of Ordinary 
Skill

Pet. Reply 24; ’527 patent, Claim 1, 2:34-38. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• The claimed “antenna port groups,” “first antenna virtualization vector,” and 
“second antenna virtualization vector” are all multi-antenna techniques in 
MIMO systems 

(’527 patent, Claim 1.)

(’527 patent, 2:34-38.)
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Experience with MIMO Technology Is Required for Level of Ordinary 
Skill

Pet. Reply 24-25; Kim, [0016]-[0017]; Kang, [0001]-[0002]; Zhang, Abstract. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• The asserted prior art concerns MIMO technology 

(Kang, [0001]-[0002].)
(Kim, [0016]-[0017].)

(Zhang, Abstract.)
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Experience with MIMO Technology Is Required for Level of Ordinary 
Skill

Pet. Reply 25; Ex. 1032, 1-2; Ex. 1033, 1; Ex. 1034, 1. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• The named inventor of the ’527 patent was well-versed in MIMO technology 

(Ex. 1033, 1.)

(Xiaobo Zhang Linked-in Profile 
(Ex. 1032), 1-2.)

(Ex. 1034, 1.)



44 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE44 DEMONSTRATIVE EXHIBIT – NOT EVIDENCEDEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“To offer expert testimony from the perspective of a skilled artisan in a patent case—like for 
claim construction, validity, or infringement—a witness must at least have ordinary skill in 
the art.”       
                         
                 Kyocera Senco Indus. Tools Inc. v. Int’l Trade Comm’n, 22 F.4th 1369, 1376-77 (Fed. Cir. 2022).

Law Regarding Experts



45 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE45 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Mr. Gomez (Apex) Fails to Meet Samsung’s Definition of a POSITA

Pet. Reply 25-26; Ex. 2004 (Gomez), ¶2, Ex. A, 2; Ex. 1035 (Gomez Tr.), 51:10-52:3. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Ex. 2004 (Gomez), ¶2.)

Mr. Gomez (Apex)

(Ex. 2004 (Gomez), Ex. A, 2.)
(Ex. 1035 (Gomez Tr.), 51:10-52:3.)

• No master’s degree
• No MIMO experience 
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Mr. Gomez (Apex) Lacks Relevant Experience

Pet. Reply 26-27; Gomez Tr. (Ex. 1035), 47:17-48:11, 50:2-51:9. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Mr. Gomez (Apex)

(Gomez Tr. (Ex. 1035), 47:17-48:11.)

(Gomez Tr. (Ex. 1035), 50:2-51:9.)



47 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE47 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Kakaes (Samsung) Satisfies Either Party’s Definition of a POSITA

Pet. Reply 27; Ex. 1002 (Kakaes), ¶13, App. A. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

(Ex. 1002 (Kakaes), ¶13.)

Dr. Kakaes (Samsung)

(Ex. 1002 (Kakaes), App. A.)



48 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE48 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Kakaes (Samsung) Satisfies Either Party’s Definition of a POSITA

Pet. Reply 27; Kakaes Tr. (Ex. 2005), 18:16-19:14. DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Kakaes (Samsung)

(Kakaes Tr. (Ex. 2005), 18:16-19:14.)




