APPENDIX 2: PRELIMINARY INFRINGEMENT CONTENTIONS OF U.S. PATENT NO. 9,136,924

The Accused LGE ’924 Products are those that are compatible with the 5G-NR standard, and specifically with 3GPP TS 38.214,
3GPP TS 38.321, and 3GPP TS 38.331. An exemplary identification of the Accused LGE ’924 Products, based on the information
presently available, is set forth in Plaintiff Pantech Corporation’s Patent Rule 3-1 and 3-2 Infringement Contentions, at Section A.

The Exemplary Evidence of Infringement disclosed herein establishes that asserted claims 17-19, 22-25, and 28 of U.S. Patent No.
9,136,924 are essential to mandatory sections of the 5G-NR standard (i.e., 3GPP TS 38.214, 3GPP TS 38.321, and 3GPP TS 38.331).
If “a patent covers mandatory aspects of a standard,” it is “enough to prove infringement by showing standard compliance.” Godo
Kaisha IP Bridge 1 v. TCL Commun. Tech. Holdings Ltd., 967 F.3d 1380, 1383-84 (Fed. Cir. 2020) (“In cases involving standard
essential patents, we have endorsed standard compliance as a way of proving infringement”). Based on publicly available information,
the Accused LGE ’924 Products comply with the 5G-NR standard, which requires compliance with 5G-NR cellular communication
protocols including at least 3GPP TS 38.214, 3GPP TS 38.321, and 3GPP TS 38.331 and perform cellular communications in
compliance with the aforementioned 5G-NR cellular communication standards. See Appendix 1: LGE Products Compliance with
Standards.

The Exemplary Evidence of Infringement also establishes that each of the Accused LGE *924 Products contains a chipset, application
processor, SoC, or system-on-chip (e.g., Qualcomm Snapdragon 865) (referred to herein as the “chipset”) that incorporates a processor
and/or modem. Each such chipset (and thus each accused device) complies with one or more of 5G-NR cellular communication
protocols including at least 3GPP TS 38.214, 3GPP TS 38.321, and 3GPP TS 38.331 and support receiving codebook restriction
information to restrict precoding matrixes of precoding matrix groups and transmit precoding matrix information indicating selecting a
precoding matrix based on codebook restricting information in accordance with the 5G-NR cellular communication standard. See
Appendix 1: LGE Products Components. Furthermore, each of the Accused LGE *924 Products contains an antenna or antennas,
memory, and transceiver or combination of transmitter and receiver that assist with codebook restriction in accordance with the 5G-
NR cellular communication standard. See Appendix 1: LGE Products Components.

Thus, Appendix 1, taken together with the showing made herein, demonstrates infringement of U.S. Patent No. 9,136,924 by the
Accused LGE ’924 Products.
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U.S. 9,136,924 Exemplary Evidence of Infringement

17. A To the extent the preamble is construed as a limitation, each of the Accused LGE ’924 Products is a user
communication equipment receiving device configured to communicate in a wireless communication system.

method of a

receiving device in a
wireless
communication
system, the method
comprising:

As shown in Appendix 1, each of the Accused LGE ’924 Products incorporates a chipset, antenna or antennas,
memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
protocols including at least 3GPP TS 38.214 VV16.5.0, TS 38.321 VV16.5.0, and TS 38.331 VV16.5.0, and
supports the 5G precoding matrix codebook restriction scheme described in these technical specifications.

5211

Each Reporting Setting CSI-ReportConfig is associated with a single downlink BWP (indicated by higher layer
parameter BIWP-Id) given in the associated CSI-ResourceConfig for channel measurement and contains the parameter(s)
for one CSI reporting band: codebook configuration including codebook subset restriction, time-domain behavior,
frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-related quantities to be
reported by the UE such as the layer indicator (LI), L1-RSRP, L1-SINR, CRI, and SSBRI (SSB Resource Indicator).

Reporting settings

The time domain behavior of the CS/-ReportConfig is indicated by the higher layer parameter reportConfigIpe and
can be set to 'aperiodic’, 'semiPersistentOnPUCCH’, 'semiPersistentOnPUSCH', or 'periodic’. For 'periodic’ and
'semiPersistentOnPUCCH'/"semiPersistentOnPUSCH' CSI reporting, the configured periodicity and slot offset applies in
the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter
reportQuantity indicates the CSI-related, L 1-RSRP-related or L 1-SINR-related quantities to report. The
reportFreqConfiguration indicates the reporting granularity in the frequency domain, including the CSI reporting band
and if PMI/CQI reporting is wideband or sub-band. The timeRestrictionForChannelMeasurements parameter in CSI-
ReportConfig can be configured to enable time domain restriction for channel measurements and
timeRestrictionForinterferenceMeasurements can be configured to enable time domain restriction for interference
measurements. The CSI-ReporiConfig can also contain CodebookConfig, which contains configuration parameters for
Type-1, Type Il or Enhanced Type II CSI including codebook subset restriction, and configurations of group-based

reporting.
3GPP TS 38.214 v16.5.0 at 50.

[17.a] receiving
codebook restricting

Each of the Accused LGE ’924 Products is a user equipment receiving device configured to communicate in a
wireless communication system to receive codebook restricting information including at least one of a first bit
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information sequence to restrict at least one precoding matrix from a first precoding matrix group and a second bit
including at least one | sequence to restrict at least one precoding matrix from a second precoding matrix group.

of a first bit As shown in Appendix 1, each of the Accused LGE ’924 Products incorporates a chipset, antenna or antennas,

s«ta?uerlce to restrict memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
a eaz_one i cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
precoding matrix protocols including at least 3GPP TS 38.214 VV16.5.0, TS 38.321 VV16.5.0, and TS 38.331 VV16.5.0, and

from a_flrst . supports receiving the codebook restriction information described in these technical specifications.
precoding matrix

group and a second
bit sequence to

restrict at least one 5211 Reporting settings

precoding matrix Each Reporting Setting CSI-ReportConfig is associated with a single downlink BWP (indicated by higher layer

from a second parameter BIWP-Id) given in the associated CSI-ResourceConfig for channel measurement and contains the parameter(s)

precoding matrix for one CSI reporting band: codebook configuration including codebook subset restriction, time-domain behavior,

group, frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-related quantities to be
reported by the UE such as the layer indicator (LI), L1-RSRP, L1-SINR, CRI, and SSBRI (SSB Resource Indicator).

The time domain behavior of the CS/-ReportConfig is indicated by the higher layer parameter reportConfigIype and
can be set to 'aperiodic’, 'semiPersistentOnPUCCH!, 'semiPersistentOnPUSCH', or 'periodic'. For 'periodic’ and
'semiPersistentOnPUCCH'/'semiPersistentOnPUSCH' CSI reporting, the configured periodicity and slot offset applies in
the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter
reportQuantity indicates the CSI-related, L 1-RSRP-related or L 1-SINR-related quantities to report. The
reportFreqConfiguration indicates the reporting granularity in the frequency domain, including the CSI reporting band
and if PMI/CQI reporting is wideband or sub-band. The timeRestrictionForChannelMeasurements parameter in CSI-
ReportConfig can be configured to enable time domain restriction for channel measurements and
timeRestrictionForinterference Measurements can be configured to enable time domain restriction for interference
measurements. The CSI-ReporiConfig can also contain CodebookConfig, which contains configuration parameters for
Type-I, Type Il or Enhanced Type II CSI including codebook subset restriction, and configurations of group-based

reporting.
3GPP TS 38.214 v16.5.0 at 50.
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3GPP TS 38.214 v16.5.0 at 68.

Table 5.2.2.2.1-1: Codebooks for 1-layer and 2-layer CSI reporting using antenna ports 3000 to 3001

Codebook Number of layers .
index 1 2
1 [1] 11 17
’ il (1 -1
1 2] it 1]
NS 20j -i]
1717
2 E[-l_'
3 R
21-J]
3GPP TS 38.214 v16.5.0 at 68.
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3GPP TS 38.214 v16.5.0 at 68.

3GPP TS 38.214 v16.5.0 at 69.
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For UE configured with higher layer parameter reportQuantity set to 'cri-RI-11-CQI', the bitmap parameter fypel-
SinglePanel-codebookSubsetRestriction-i2 forms the bit sequence byg,....b;, by where b, isthe LSB and b, is the
MSB. The bit b; is associated with precoders corresponding to codebook index i, = i. When b; is zero, the randomly
selected precoder for CQI calculation is not allowed to correspond to any precoder associated with the bit b;.

3GPP TS 38.214 v16.5.0 at 69.

- RRCSetup

The RRCSetup message is used to establish SRB1 |
Signalling radio bearer: SRB0
RLC-SAP: TM
Logical channel: CCCH

3GPP TS 38.331 v16.5.0 at 290-291.
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3GPP TS 38.331 v16.5.0 at 70-71.
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aCz1lTerddMod Ligr EQJUZHCE {SIZE (1. .maxMrofsSCella)) F SCallconfig
2CellToReleagelist SEQUENCE (SIZE (1l..maxMrofscellsz)) F SCellIndex

3GPP TS 38.331 v16.5.0 at 373-374.

3GPP TS 38.331 v16.5.0 at 607.
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3GPP TS 38.331 v16.5.0 at 405-406.

- CSI-ReportConfig

The [E CS5I-ReportConfig is used to configure a periodic or semi-persistent report sent on PUCCH on the cell in which the CSI-ReportConflg is included, or to configure a semi-
persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CSI-ReportConfig is included (in this case, the cell on which the report is sent is
determined by the received DCI). See TS 38.214 [19], clause 5.2.1.
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3GPP TS 38.331 v16.5.0 at 407-410.
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- CodebookConfig
The IE CodebookConfig is used to configure codebooks of Type-I and Type-II (see TS 38.214 [19], clause 5.2.2.2)

CodebookConfig information element

-11 -
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CodebookConfig field descriptions

codebookMode

CodebookMode as specified in TS 38.214 [19], clause 5.2.2.22.

codebookType

CodebookType including possibly sub-types and the corresponding parameters for each (see TS 38.214 [19]. clause 5.2.2.2).
n1-n2-codebookSubsetRestriction

Number of antenna ports in first (1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2 3).
Number of bits for codebook subset restriction is CEIL(log2(nchoosek(01*02.4)))+8*n1*n2 where nchoosek(a.b) = al/(b!(a-b)!).
n1-n2

Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.1).
ng-n1-n2

Codebook subset restriction for Type | Multi-panel codebook (see TS 38.214 [19], clause 5.2.2.2 2).

numberOfBeams

Number of beams, L. used for linear combination.

numberOfPMI-SubbandsPerCQI-Subband

Field indicates how PMI subbands are defined per CQl subband according to TS 38.214 [19], clause 5.2.2.2.5,
paramCombination

Field describes supported parameter combination (L, p,, £) as specified in TS 38.214.

phaseAlphabetSize

The size of the PSK alphabet, QPSK or 8-PSK.

portSelectionSamplingSize

The size of the port selection codebook (parameter d), see TS 38.214 [19] clause 5.2.2.2.6.

ri-Restriction

Restriction for Rl for Typel-MultiPanel-RI-Restriction (see TS 38.214 [19]. clause 5.2.2.2.2).

subbandAmplitude

If subband amplitude reporting is activated (frue).

woTX-CodebookSubsetRestriction

Codebook subset restriction for 2TX codebook (see TS 38.214 [19] clause 5.2.2.2 1).
typel-SinglePanel-codebookSubsetRestriction-i2

i2 codebook subset restriction for Type | Single-panel codebook used when reportQuantity is CRI/Ri/i1/CQl (see TS 38.214 [19] clause 5.2.2.2.1).
typel-SinglePanel-ri-Restriction

Restriction for Rl for Typel-SinglePanel-Ri-Restriction (see TS 38.214 [19]. clause 5.2.2.2.1).
typell-PortSelectionRI-Restriction

Restriction for Rl for Typell-PortSelection-RI-Restriction (see TS 38.214 [19], clauses 5.2.2.2.4 and 5.2.2.2.6).
typell-RI-Restriction

Restriction for Rl for Typell-RI-Restriction (see TS 38.214 [19], clauses 5.2.2.2.3 and 5.2.2.2.5).

3GPP TS 38.331 v16.5.0 at 383-386.
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Table 5.2.2.2.1-5: Codebook for 1-layer CSI reporting using antenna ports 3000 to 2999+Pcsi.rs
codebookMode = 1
jl.l jt_‘ Q
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"l_l "I_‘ =

8 9 10 11
N, A1) (1) 1) 1)
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where H:(E, n= [ ‘m }
‘PCSI-RS ‘9?1 a',_"l'l'

3GPP TS 38.214 v16.5.0 at 70-71.

Table 5.2.2.2.1-6: Codebook for 2-layer CSI reporting using antenna ports 3000 to 2999+Pcsirs
codebookMode = 1

iy, ha h
O, — O — W
0.1.....,. MO, -1 0...., N0, -1 0.1 i 4 +k g i +ki
) 1 [ Ym  Vrw
where H-I(;)mm .= . i’
e 2ch_gs _(9.’11';','!: @ Vi

and the mapping from j,, to &, and k, isgivenin Table5.2.2.2.1-3.
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4 J 0 I
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and the mapping from j , to k; isgivenin Table 5.2.2.2.1-3.

3GPP TS 38.214 v16.5.0 at 71-72.
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~3)
where W5, ,, =

1:‘3: “:'__’r.
1 | GVim  —GpVim
3PCQR5 | C?,‘.'\\_-_,,: 0-1\»'

| @y 6;.7 i? o —0-:5;‘": m

OpVim

_C’-:i\f m |

—O.:a f;*r' [

P

3GPP TS 38.214 v16.5.0 at 72-73.
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3GPP TS 38.214 v16.5.0 at 73.
-18 -

IPR2023-01267, -01268, -01269,
-01270, -1272, -01273 | Page 18



APPENDIX 2: PRELIMINARY INFRINGEMENT CONTENTIONS OF U.S. PATENT NO. 9,136,924

Table 5.2.2.2.1-9: Codebook for 5-layer CSI reporting using antenna ports 3000 to 2999+Pcsirs

codebookMode = 1-2
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3GPP TS 38.214 v16.5.0 at 73.

Table 5.2.2.2.1-10: Codebook for 6-layer CSI reporting using antenna ports 3000 to 2999+Pcsirs

codebookMode = 1-2
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3GPP TS 38.214 v16.5.0 at 74.
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Table 5.2.2.2.1-11: Codebook for 7-layer CSl reporting using antenna ports 3000 to 2999+Pcsirs
codebookMode = 1-2
Ur I 2 A
. . N N
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3GPP TS 38.214 v16.5.0 at 74.
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Table 5.2.2.2.1-12: Codebook for 8-layer CSI reporting using antenna ports 3000 to 2999+Pcsirs

codebookMode = 1-2
i, i s 75
M=4N = 0 ,'\‘1101 -1 0 0.1 H{S) +0,,+120,,i,+30,00,00.i
N >4, N, =1 0,.... ;O -1 0 0.1 T o 0000,
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3GPP TS 38.214 v16.5.0 at 74.

[17.b] each bit of the
first bit sequence
corresponding to one
precoding matrix of
the first precoding
matrix group,
respectively, the at
least one precoding
matrix of the first
precoding matrix
group being
restricted from being
used as a precoding
matrix of a first
precoder,

Each of the Accused LGE ’924 Products is a user equipment receiving device configured to communicate in a
wireless communication system to receive codebook restricting information including each bit of the first bit
sequence corresponding to one precoding matrix of the first precoding matrix group, respectively, the at least
one precoding matrix of the first precoding matrix group being restricted from being used as a precoding
matrix of a first precoder.

As shown in Appendix 1, each of the Accused LGE ’924 Products incorporates a chipset, antenna or antennas,
memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
protocols including at least 3GPP TS 38.214 VV16.5.0, TS 38.321 V16.5.0, and TS 38.331 V16.5.0, and
supports receiving the codebook restriction information described in these technical specifications.

-21 -

IPR2023-01267, -01268, -01269,
-01270, -1272, -01273 | Page 21




APPENDIX 2: PRELIMINARY INFRINGEMENT CONTENTIONS OF U.S. PATENT NO. 9,136,924

3GPP TS 38.214 v16.5.0 at 68.

3GPP TS 38.214 v16.5.0 at 68-69.

-2 -

IPR2023-01267, -01268, -01269,
-01270, -1272, -01273 | Page 22



APPENDIX 2: PRELIMINARY INFRINGEMENT CONTENTIONS OF U.S. PATENT NO. 9,136,924

- CodebookConfig
The IE CodebookConfig is used to configure codebooks of Type-I and Type-II (see TS 38.214 [19], clause 5.2.2.2)

CodebookConfig information element
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CodebookConfig field descriptions

codebookMode

CodebookMode as specified in TS 38.214 [19], clause 5.2.2.22.

codebookType

CodebookType including possibly sub-types and the corresponding parameters for each (see TS 38.214 [19]. clause 5.2.2.2).
n1-n2-codebookSubsetRestriction

Number of antenna ports in first (1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2 3).
Number of bits for codebook subset restriction is CEIL(log2(nchoosek(01*02.4)))+8*n1*n2 where nchoosek(a.b) = al/(b!(a-b)!).
n1-n2

Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.1).
ng-n1-n2

Codebook subset restriction for Type | Multi-panel codebook (see TS 38.214 [19], clause 5.2.2.2.2).

numberOfBeams

Number of beams, L. used for linear combination.

numberOfPMI-SubbandsPerCQl-Subband

Field indicates how PMI subbands are defined per CQl subband according to TS 38.214 [19], clause 5.2.2.2 5.
paramCombination

Field describes supported parameter combination (L, p,, £) as specified in TS 38.214.

phaseAlphabetSize

The size of the PSK alphabet, QPSK or 8-PSK.

portSelectionSamplingSize

The size of the port selection codebook (parameter d), see TS 38.214 [19] clause 5.2.2.2.6.

ri-Restriction

Restriction for Rl for Typel-MultiPanel-RI-Restriction (see TS 38.214 [19]. clause 5.2.2.2.2).

subbandAmplitude

If subband amplitude reporting is activated (frue).

woTX-CodebookSubsetRestriction

Codebook subset restriction for 2TX codebook (see TS 38.214 [19] clause 5.2.2.2 1).
typel-SinglePanel-codebookSubsetRestriction-i2

i2 codebook subset restriction for Type | Single-panel codebook used when reportQuantity is CRI/Ri/i1/CQl (see TS 38.214 [19] clause 5.2.2.2.1).
typel-SinglePanel-ri-Restriction

Restriction for Rl for Typel-SinglePanel-Ri-Restriction (see TS 38.214 [19]. clause 5.2.2.2.1).
typell-PortSelectionRI-Restriction

Restriction for Rl for Typell-PortSelection-RI-Restriction (see TS 38.214 [19], clauses 5.2.2.2.4 and 5.2.2.2.6).
typell-RI-Restriction

Restriction for Rl for Typell-RI-Restriction (see TS 38.214 [19], clauses 5.2.2.2.3 and 5.2.2.2.5).

3GPP TS 38.331 v16.5.0 at 383-386.

[17.c] each bit of the | Each of the Accused LGE ’924 Products is a user equipment receiving device configured to communicate in a
second bit sequence | wireless communication system to receive codebook restricting information including each bit of the second
corresponding to one | bit sequence corresponding to one precoding matrix of the second precoding matrix group, respectively, and
precoding matrix of | the at least one precoding matrix of the second precoding matrix group being restricted from being used as a
the second precoding | precoding matrix of a second precoder.

matrix group,
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respectively, and the | As shown in Appendix 1, each of the Accused LGE 924 Products incorporates a chipset, antenna or antennas,
at least one memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
precoding matrix of | cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
the second precoding | protocols including at least 3GPP TS 38.214 VV16.5.0, TS 38.321 V16.5.0, and TS 38.331 V16.5.0, and

matrix group being | supports receiving the codebook restriction information described in these technical specifications.
restricted from being
used as a precoding
matrix of a second
precoder; and

3GPP TS 38.214 v16.5.0 at 68-69.
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- CodebookConfig

CodebookConfig information element
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CodebookConfig field descriptions

codebookMode

CodebookMode as specified in TS 38.214 [19], clause 5.2.2.22.

codebookType

CodebookType including possibly sub-types and the corresponding parameters for each (see TS 38.214 [19]. clause 5.2.2.2).
n1-n2-codebookSubsetRestriction

Number of antenna ports in first (1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2 3).
Number of bits for codebook subset restriction is CEIL(log2(nchoosek(01*02.4)))+8*n1*n2 where nchoosek(a.b) = al/(b!(a-b)!).
n1-n2

Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.1).
ng-n1-n2

Codebook subset restriction for Type | Multi-panel codebook (see TS 38.214 [19], clause 5.2.2.2.2).

numberOfBeams

Number of beams, L. used for linear combination.

numberOfPMI-SubbandsPerCQl-Subband

Field indicates how PMI subbands are defined per CQl subband according to TS 38.214 [19], clause 5.2.2.2 5.
paramCombination

Field describes supported parameter combination (L, p,, £) as specified in TS 38.214.

phaseAlphabetSize

The size of the PSK alphabet, QPSK or 8-PSK.

portSelectionSamplingSize

The size of the port selection codebook (parameter d), see TS 38.214 [19] clause 5.2.2.2.6.

ri-Restriction

Restriction for Rl for Typel-MultiPanel-RI-Restriction (see TS 38.214 [19]. clause 5.2.2.2.2).

subbandAmplitude

If subband amplitude reporting is activated (frue).

woTX-CodebookSubsetRestriction

Codebook subset restriction for 2TX codebook (see TS 38.214 [19] clause 5.2.2.2 1).
typel-SinglePanel-codebookSubsetRestriction-i2

i2 codebook subset restriction for Type | Single-panel codebook used when reportQuantity is CRI/Ri/i1/CQl (see TS 38.214 [19] clause 5.2.2.2.1).
typel-SinglePanel-ri-Restriction

Restriction for Rl for Typel-SinglePanel-Ri-Restriction (see TS 38.214 [19]. clause 5.2.2.2.1).
typell-PortSelectionRI-Restriction

Restriction for Rl for Typell-PortSelection-RI-Restriction (see TS 38.214 [19], clauses 5.2.2.2.4 and 5.2.2.2.6).
typell-RI-Restriction

Restriction for Rl for Typell-RI-Restriction (see TS 38.214 [19], clauses 5.2.2.2.3 and 5.2.2.2.5).

3GPP TS 38.331 v16.5.0 at 383-386.

[17.d] transmitting, | Each of the Accused LGE ’924 Products is a user equipment transmitting device configured to communicate
to a transmitting in a wireless communication system to transmit, to a transmitting device, 1% channel status information
device, 1% channel indicating the precoding matrix of the first precoder.

status information
indicating the
precoding matrix of

As shown in Appendix 1, each of the Accused LGE ’924 Products incorporates a chipset, antenna or antennas,
memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
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the first precoder and

cellular standard. Each of the Accused LGE ’924 Products complies with the 5G-NR cellular communication
protocols including at least 3GPP TS 38.214 VV16.5.0, 3GPP TS 38.321 VV16.5.0, and TS 38.331 V16.5.0, and
supports transmitting channel status information as described in these technical specifications.

5.2 UE procedure for reporting channel state information (CSl)

521 Channel state information framework

The procedures on aperiodic CSI reporting described in this clause assume that the CSI reporting 1s triggered by DCI
format 0_1, but they equally apply to CSI reporting triggered by DCI format 0_2, by applying the higher layer
parameter reportIriggerSizeDCI-0-2 instead of reportIriggerSize.

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consisi

of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH
Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI), L1-RSRP or L1-SINR.

For CQIL PMI, CRI SSBRI LI RI, L1-RSRP, L1-SINR a UE is configured by higher layers with N=>1 CSI-
ReportConfig Reporting Settings, M=1 CS/-ResourceConfig Resource Settings, and one or two list(s) of trigger states
(given by the higher layer parameters CSI-AperiodicIriggerStateList and CSI-SemiPersistentOnPUSCH-
TriggerStateList). Each trigger state in CSI-AperiodicIriggerStateList contains a list of associated CSI-ReportConfigs
indicating the Resource Set IDs for channel and optionally for interference. Each trigger state in CS/-
SemiPersistentOnPUSCH-TriggerStateList contains one associated CSI-ReportConfig.

3GPP TS 38.214 v16.5.0 at 50.

3GPP TS 38.214 v16.5.0 at 55.
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3GPP TS 38.214 v16.5.0 at 55.

3GPP TS 38.214 v16.5.0 at 55.

8.5.3  CSlreporting

The UE can be configured with one CSI reporting latency bound as indicated by the higher layer parameter s/-
LatencyBound-CSI-Report. CSI reporting 1s aperiodic and 1s described in [10, TS 38.321).

3GPP TS 38.214 v16.5.0 at 165.

[17.e] 2" channel
status information
indicating the

Each of the Accused LGE ’924 Products is a user equipment transmitting device configured to communicate
in a wireless communication system to transmit, to a transmitting device, 2" channel status information
indicating the precoding matrix of the second precoder.
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precoding matrix of | As shown in Appendix 1, each of the Accused LGE *924 Products incorporates a chipset, antenna or antennas,
the second precoder, | memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
protocols including at least 3GPP TS 38.214 VV16.5.0, TS 38.321 VV16.5.0, and TS 38.331 V16.5.0, and
supports transmitting channel status information as described in these technical specifications.

5.2 UE procedure for reporting channel state information (CSl)

5.2.1 Channel state information framework

The procedures on aperiodic CSI reporting described in this clause assume that the CSI reporting 1s triggered by DCI
format 0_1, but they equally apply to CSI reporting triggered by DCI format 0_2, by applying the higher layer
parameter reportIriggerSizeDCI-0-2 instead of reportIriggerSize.

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consisi
of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH
Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI), L1-RSRP or L1-SINR.

For CQIL, PMI, CRI, SSBRI, LI, RI, L1-RSRP, L1-SINR a UE is configured by higher layers with N21 CSI-
ReportConfig Reporting Settings, M>1 CSI-ResourceConfig Resource Settings, and one or two list(s) of trigger states
(given by the higher layer parameters CSI-AperiodicITriggerStateList and CSI-SemiPersistentOnP USCH-
TriggerStateList). Each trigger state in CSI-AperiodicIriggerStateList contains a list of associated CSI-ReportConfigs
indicating the Resource Set IDs for channel and optionally for interference. Each trigger state in CS/-
SemiPersistentOnPUSCH-TriggerStateList contains one associated CSI-ReportConfig.

3GPP TS 38.214 v16.5.0 at 50.

8.5.3  CSlreporting

The UE can be configured with one CSI reporting latency bound as indicated by the higher layer parameter s/-
LatencyBound-CSI-Report. CSI reporting is aperiodic and is described in [10, TS 38.321].

3GPP TS 38.214 v16.5.0 at 165.

[17.f] the precoding | Each of the Accused LGE ’924 Products is a user equipment transmitting device configured to select the
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matrix of the first
precoder and the
precoding matrix of
the second precoder
being selected, based
on the codebook
restricting
information, from
among precoding
matrices that are not
restricted,

precoding matrix of the first precoder and the precoding matrix of the second precoder being selected, based
on the codebook restricting information, from among precoding matrices that are not restricted.

As shown in Appendix 1, each of the Accused LGE ’924 Products incorporates a chipset, antenna or antennas,
memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
protocols including at least 3GPP TS 38.214 V16.5.0, TS 38.321 VV16.5.0, and TS 38.331 V16.5.0, and selects
the precoding matrix as described in these technical specifications.

3GPP TS 38.214 v16.5.0 at 68.

3GPP TS 38.214 v16.5.0 at 69.
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3GPP TS 38.214 v16.5.0 at 69.

[17.g] wherein a
period of
transmitting the
information relating
to the precoding
matrix of the first
precoder and a
period of
transmitting the
information relating
to the precoding
matrix of the second
precoder are
different from each
other.

Each of the Accused LGE ’924 Products is a user equipment transmitting device configured such that a period
of transmitting the information relating to the precoding matrix of the first precoder and a period of
transmitting the information relating to the precoding matrix of the second precoder are different from each
other.

As shown in Appendix 1, each of the Accused LGE ’924 Products incorporates a chipset, antenna or antennas,
memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
protocols including at least 3GPP TS 38.214 VV16.5.0, TS 38.321 V16.5.0, and TS 38.331 V16.5.0, and
supports the period of transmission described in these technical specifications.

8.5.3

The UE can be configured with one CSI reporting latency bound as indicated by the higher layer parameter s/-
LatencyBound-CSI-Report. CSI reporting is aperiodic and is described in [10, TS 38.321]).

CSl reporting

3GPP TS 38.214 v16.5.0 at 165.
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3GPP TS 38.321 v16.5.0 at 80.
5.2 UE procedure for reporting channel state information (CSl)

5.2.1 Channel state information framework

The procedures on aperiodic CSI reporting described in this clause assume that the CSI reporting is triggered by DCI
format 0_1, but they equally apply to CSI reporting triggered by DCI format 0_2, by applying the higher layer
parameter reportTriggerSizeDCI-0-2 instead of reportTriggerSize.

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consisi
of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH
Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI), L1-RSRP or L1-SINR.

For CQIL PMI, CRI, SSBRI, LI, RI, L1-RSRP, L1-SINR a UE is configured by higher layers with N=1 CSI-
ReportConfig Reporting Settings, M21 CS/-ResourceConfig Resource Settings, and one or two list(s) of trigger states
(given by the higher layer parameters CSI-4periodicITriggerStateList and CSI-SemiPersistentOnP USCH-
TriggerStateList). Each trigger state in CSI-AperiodicIriggerStateList contains a list of associated CSI-ReportConfigs
indicating the Resource Set IDs for channel and optionally for interference. Each trigger state in CS/-
SemiPersistentOnPUSCH-TriggerStateList contains one associated CSI-ReportConfig.
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5211 Reporting settings

Each Reporting Setting CSI-ReportConfig i1s associated with a single downlink BWP (indicated by higher layer
parameter BV P-Id) given in the associated CS/-ResourceConfig for channel measurement and contains the parameter(s)
for one CSI reporting band: codebook configuration including codebook subset restriction, time-domain behavior,
frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-related quantities to be
reported by the UE such as the layer indicator (LI), L1-RSRP, L1-SINR, CRI, and SSBRI (SSB Resource Indicator).

The time domain behavior of the CSI-ReportConfig is indicated by the higher layer parameter reportConfigIype and
can be set to 'aperiodic', 'semiPersistentOnPUCCH’, 'semiPersistentOnPUSCH!, or "periodic'. For 'periodic' and
'semiPersistentOnPUCCH'/'semiPersistentOnPUSCH' CSI reporting, the configured periodicity and slot offset applies in
the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter
reportQuantity indicates the CSI-related, L 1-RSRP-related or L1-SINR-related quantities to report. The
reportFreqConfiguration indicates the reporting granularity in the frequency domain, including the CSI reporting band
and 1f PMI/CQI reporting i1s wideband or sub-band. The timeRestrictionForChannelMeasurements parameter in CSI-
ReportConfig can be configured to enable time domain restriction for channel measurements and
timeRestrictionForinterference Measurements can be configured to enable time domain restriction for interference
measurements. The CSI-ReportConfig can also contain CodebookConfig, which contains configuration parameters for
Type-I, Type II or Enhanced Type II CSI including codebook subset restriction, and configurations of group-based

reporting.
3GPP TS 38.214 v16.5.0 at 50.
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TS 38.331 v16.5.0 at 401.

18. The method of Each of the Accused LGE ’924 Products is a user equipment transmitting device configured wherein codebook
claim 17, wherein restricting information includes the first matrix group includes N precoding matrices, and the first bit sequence
the first matrix group | is an N-bit sequence, where N is an integer.

mclude_s N . As shown in Appendix 1, each of the Accused LGE 924 Products incorporates a chipset, antenna or antennas,
precodln_g matrices, memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
and the f".St bit .. | cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
sequence is an N-bit | o100 01s including at least 3GPP TS 38.214 V16.5.0, TS 38.321 V16.5.0, and TS 38.331 V16.5.0, and

Z?]qilﬁ]ig';:’r where N is supports receiving the codebook restriction information described in these technical specifications.

3GPP TS 38.214 v16.5.0 at 68.
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Table 5.2.2.2.1-1: Codebooks for 1-layer and 2-layer CSl reporting using antenna ports 3000 to 3001
Codebook Number of layers .
index 1 2
1 [1] 11 17
0 L 201 -1
1 L] i 1]
21J] 20j =J]
1717
2 Bl
1 17
3 ]
217
3GPP TS 38.214 v16.5.0 at 68.
3GPP TS 38.214 v16.5.0 at 69.
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19. The method of
claim 17, wherein
the use of precoding
matrices for the
second precoder that
make pairs with
restricted precoding
matrices of the first
matrix group is
restricted based on
the first bit
sequence, and the
use of precoding
matrices for the first
precoder that make
pairs with restricted
precoding matrices
of the second matrix
group is restricted
based on the second
bit sequence.

Each of the Accused LGE ’924 Products is a user equipment device configured to communicate in a wireless
communication system to receive codebook restricting information wherein the use of precoding matrices for
the second precoder that make pairs with restricted precoding matrices of the first matrix group is restricted
based on the first bit sequence, and the use of precoding matrices for the first precoder that make pairs with
restricted precoding matrices of the second matrix group is restricted based on the second bit sequence.

As shown in Appendix 1, each of the Accused LGE ’924 Products incorporates a chipset, antenna or antennas,
memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
protocols including at least 3GPP TS 38.214 VV16.5.0, TS 38.321 VV16.5.0, and TS 38.331 VV16.5.0, and
supports receiving the codebook restriction information described in these technical specifications.

3GPP TS 38.214 v16.5.0 at 68.
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Table 5.2.2.2.1-1: Codebooks for 1-layer and 2-layer CSl reporting using antenna ports 3000 to 3001
Codebook Number of layers .
index 1 2
1 [1] 11 17
0 L 201 -1
1 L] i 1]
21J] 20j =J]
1717
2 Bl
1 17
3 ]
217
3GPP TS 38.214 v16.5.0 at 68.
3GPP TS 38.214 v16.5.0 at 69.
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3GPP TS 38.214 v16.5.0 at 69.

22. The method of
claim 17, wherein
the period of
transmitting the
information relating
to the precoding
matrix of the first
precoder is longer
than the period of
transmitting the
information relating
to the precoding
matrix of the second
precoder.

Each of the Accused LGE ’924 Products is a user equipment device configured to communicate in a wireless
communication system to transmit the information relating to the precoding matrix wherein the period of
transmitting the information relating to the precoding matrix of the first precoder is longer than the period of
transmitting the information relating to the precoding matrix of the second precoder.

As shown in Appendix 1, each of the Accused LGE ’924 Products incorporates a chipset, antenna or antennas,
memory, and transceiver or combination of transmitter and receiver that operate in accordance with 5G-NR
cellular standard. Each of the Accused LGE 924 Products complies with the 5G-NR cellular communication
protocols including at least 3GPP TS 38.214 VV16.5.0, TS 38.321 VV16.5.0, and TS 38.331 VV16.5.0, and
transmitting the information relating to the precoding matrix described in these technical specifications.

8.5.3  CSlreporting

The UE can be configured with one CSI reporting latency bound as indicated by the higher layer parameter s/-
LatencyBound-CSI-Report. CSI reporting is aperiodic and is described in [10, TS 38.321].

3GPP TS 38.214 v16.5.0 at 165.

-39 -

IPR2023-01267, -01268, -01269,
-01270, -1272, -01273 | Page 39



APPENDIX 2: PRELIMINARY INFRINGEMENT CONTENTIONS OF U.S. PATENT NO. 9,136,924

3GPP TS 38.321 v16.5.0 at 80.

5.2 UE procedure for reporting channel state information (CSI)

521 Channel state information framework

The procedures on aperiodic CSI reporting described in this clause assume that the CSI reporting 1s triggered by DCI
format 0_1, but they equally apply to CSI reporting triggered by DCI format 0_2, by applying the higher layer
parameter reportIriggerSizeDCI-0-2 instead of reportIriggerSize.

The time and frequency resources that can be used by the UE to report CSI are controlled by the gNB. CSI may consist
of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), CSI-RS resource indicator (CRI), SS/PBCH
Block Resource indicator (SSBRI), layer indicator (LI), rank indicator (RI), L1-RSRP or L1-SINR.

For CQIL PMI, CRI, SSBRI, LI, RI, L1-RSRP, L1-SINR a UE is configured by higher layers with N=1 CSI-
ReportConfig Reporting Settings, M=1 CS/-ResourceConfig Resource Settings, and one or two list(s) of trigger states
(given by the higher layer parameters CS/-AperiodicIriggerStateList and CSI-SemiPersistentOnPUSCH-
TriggerStateList). Each trigger state in CSI-AperiodicIriggerStateList contains a list of associated CSI-ReportConfigs
indicating the Resource Set IDs for channel and optionally for interference. Each trigger state in CS/-
SemiPersistentOnPUSCH-TriggerStateList contains one associated CSI-ReportConfig.
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5211 Reporting settings

Each Reporting Setting CSI-ReportConfig i1s associated with a single downlink BWP (indicated by higher layer
parameter BV P-Id) given in the associated CS/-ResourceConfig for channel measurement and contains the parameter(s)
for one CSI reporting band: codebook configuration including codebook subset restriction, time-domain behavior,
frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-related quantities to be
reported by the UE such as the layer indicator (LI), L1-RSRP, L1-SINR, CRI, and SSBRI (SSB Resource Indicator).

The time domain behavior of the CSI-ReportConfig is indicated by the higher layer parameter reportConfigIype and
can be set to 'aperiodic', 'semiPersistentOnPUCCH’, 'semiPersistentOnPUSCH!, or "periodic'. For 'periodic' and
'semiPersistentOnPUCCH'/'semiPersistentOnPUSCH' CSI reporting, the configured periodicity and slot offset applies in
the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter
reportQuantity indicates the CSI-related, L 1-RSRP-related or L1-SINR-related quantities to report. The
reportFreqConfiguration indicates the reporting granularity in the frequency domain, including the CSI reporting band
and 1f PMI/CQI reporting i1s wideband or sub-band. The timeRestrictionForChannelMeasurements parameter in CSI-
ReportConfig can be configured to enable time domain restriction for channel measurements and
timeRestrictionForinterference Measurements can be configured to enable time domain restriction for interference
measurements. The CSI-ReportConfig can also contain CodebookConfig, which contains configuration parameters for
Type-I, Type II or Enhanced Type II CSI including codebook subset restriction, and configurations of group-based

reporting.
3GPP TS 38.214 v16.5.0 at 50.
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TS 38.331 v16.5.0 at 401.

23. A receiving
device in a wireless
communication
system, the receiving
device comprising:

See [17.pre] incorporated here by reference.

[23.a] an antenna
array to receive, as
codebook restricting
information, at least
one of a first bit
sequence to restrict
at least one
precoding matrix
from a first
precoding matrix
group and a second
bit sequence to
restrict at least one
precoding matrix
from a second
precoding matrix

group,

See [17.a] incorporated here by reference.

[23.b] each bit of the
first bit sequence
corresponding to one
precoding matrix of
the first precoding
matrix group,

See [17.b] incorporated here by reference.
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respectively, the at
least one precoding
matrix of the first
precoding matrix
group being
restricted from being
used as a precoding
matrix of a first
precoder,

[23.c] each bit of the
second bit sequence
corresponding to one
precoding matrix of
the second precoding
matrix group,
respectively, and the
at least one
precoding matrix of
the second precoding
matrix group being
restricted from being
used as a precoding
matrix of a second
precoder; and

See [17.c] incorporated here by reference.

[23.d] a channel
information
feedback device to
transmit, to a
transmitting device,
information relating
to the precoding
matrix of the first

See [17.d] incorporated here by reference.
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precoder and

[23.e] information
relating to the
precoding matrix of
the second precoder,

See [17.e] incorporated here by reference.

[23.] the precoding
matrix of the first
precoder and the
precoding matrix of
the second precoder
being selected, based
on the codebook
restricting
information, from
among precoding
matrices that are not
restricted,

See [17.f] incorporated here by reference.

[23.g] wherein a
period of
transmitting the
information relating
to the precoding
matrix of the first
precoder and a
period of
transmitting the
information relating
to the precoding
matrix of the second
precoder are
different from each

See [17.g] incorporated here by reference.
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other.

24. The device of
claim 23, wherein
the first matrix group
includes N
precoding matrices,
and the first bit
sequence is an N-bit
sequence, where N is
an integer.

See claim 18 incorporated here by reference.

25. The device of
claim 23, wherein
the use of precoding
matrices for the
second precoder that
make pairs with
restricted precoding
matrices of the first
matrix group is
restricted based on
the first bit
sequence, and the
use of precoding
matrices for the
second precoder that
make pairs with
restricted precoding
matrices of the
second matrix group
is restricted based on
the second bit

See claim 19 incorporated here by reference.
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sequence.

28. The device of
claim 23, wherein
the period of
transmitting the
information relating
to the precoding
matrix of the first
precoder is longer
than the period of
transmitting the
information relating
to the precoding
matrix of the second
precoder.

See claim 22 incorporated here by reference.
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