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Introduction
In RAN1 #114, the following agreements on SRI/TPMI indication for 8Tx transmission have been achieved.
	Agreement
For partially coherent uplink precoding by an 8TX UE, Ng=2, 
· Alt1. Following combinations of layer splitting are supported
	Rank
	All layers in one Antenna Group
	Layers split across 2 Antenna Groups

	5
	· 
	(2,3)

	7
	· 
	(3,4)



Agreement
For partially coherent precoding by an 8TX UE with Ng antenna groups, down-select from,
· Alt-1: All Rel-15 full-coherent 4TX and 2 TX UL precoders are supported for Ng=2 and Ng=4, respectively
· For Ng=2 and Ng=4, up to N bits are used for joint TPMI/TRI indication, respectively
· Number of bits (value of N) depend on the configured max rank 
· A single TPMI/TRI field is indicated
· FFS: Mapping between TPMI/TRI codepoint and Rel-15 precoders

Agreement
For an 8TX UE, reuse DL principle that DC format 0_2 does not support 2 CW transmission.

Conclusion 
For an 8TX UE, there is no consensus that Rel-17 mTRP PUSCH repetition transmission is supported in Rel-18.

Conclusion
For an 8TX UE, there is no consensus that CSI only transmission (UL-SCH=”0”) for rank>4 is supported in Rel-18.

Agreement
For partially coherent precoding by an 8TX UE with Ng=2 and Ng=4 antenna groups, up to N=10 bits are used for joint TPMI/TRI and split-layer indication.
· The actual number of bits (value of N) depends on the configured max rank
· FFS: Mapping between TPMI/TRI codepoint and Rel-15 precoders

Agreement
For an 8TX UE, with Ng=2, configured for full power transmission with ‘fullpowerMode1’, at least following precoder is supported 
	Rank = 1

	


· FFS other additions


Agreement
For an 8TX UE, with Ng=4, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported per rank,
	Rank 1
	Rank 2
	Rank 4

	
	
	None


· FFS other additions


Agreement
For an 8TX UE, with Ng=8, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported,
	Rank 1
	Rank 2
	Rank 3
	Rank 4

	
	
	FFS
	FFS


· FFS other additions
· Precoders for rank>4 are not introduced in Rel-18



Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’ for Ng=2
· UE power capability is indicated per antenna group, where for an indicated group, full power is supported for all ranks
· For when Ng=2, a single bit is used to indicate which of the antenna group has full power capability.

Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’,
· Subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook',
· An SRS resource set can be configured with one or more of 1-, 2-, 4-, or 8-port SRS resources.

Conclusion
· Full power transmission with ‘fullpowerMode2’ with TPMI capability reporting when Ng=4 is not supported in Rel-18
· Full power transmission with ‘fullpowerMode2’ with TPMI capability reporting when Ng=8 is not supported in Rel-18

Agreement
For an 8TX UE, with Ng=4 and Ng=8, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported per rank,





In this contribution, we provide some discussions on SRI/TPMI indication for 8Tx transmission.
Discussion
UL Full Power Mode 1
In RAN1 #114, the following was agreed for Ng=2 on UL full power mode 1.
	Agreement
For an 8TX UE, with Ng=2, configured for full power transmission with ‘fullpowerMode1’, at least following precoder is supported 
	Rank = 1

	


· FFS other additions




The remaining issue is whether to consider any other precoders. Since the UE would apply a certain open-loop MIMO based transmission scheme, e.g., small delay CDD, to transmit the PUSCH when the precoder with UL FP is indicated, it is unnecessary to consider other precoder.
Proposal 1: Do not support any additional precoder for Ng=1.
For Ng=4 and Ng=8, the following was agreed for UL full power mode 1.
	Agreement
For an 8TX UE, with Ng=4, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported per rank,
	Rank 1
	Rank 2
	Rank 4

	
	
	None


· FFS other additions


Agreement
For an 8TX UE, with Ng=8, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported,
	Rank 1
	Rank 2
	Rank 3
	Rank 4

	
	
	FFS
	FFS


· FFS other additions
· Precoders for rank>4 are not introduced in Rel-18

Agreement
For an 8TX UE, with Ng=4 and Ng=8, configured for full power transmission with ‘fullpowerMode1’, at least following precoders are supported per rank,





The remaining issue is the UL FP precoder for rank 4 operation. Similar to the rank 2 and rank 3 precoder, the rank 4 precoder could consider two 4x4 identical matrix. Then the UE can apply small delay CDD for every 2 antenna ports. Therefore, the following is proposed.
Proposal 2: Support the following rank 4 precoder for uplink FP mode 1 for Ng=4 and Ng=8
· 
Spatial Domain Fallback operation 
For an 8Tx UE, the gNB may configure it to transmit the uplink signal from 2-port or 4-port as a spatial-domain fallback operation. Currently, UE is only able to report the UE capability indicating one supported full power mode and codebook subset. However, for such fallback operation, the UE may support different operations. For example, the UE may support full power mode 1 or mode 2 for 8Tx, but the UE is able to support the full power mode 0 when it is configured for 4Tx operation. Similarly, the UE may support 4-port partial-coherent transmission for 8Tx, but it is able to support full coherent transmission when it is configured for 4Tx operation. Thus, it is necessary to introduce the UE capability for each number of configured ports for UL transmission.
Proposal 3: Support the 8Tx UE to report the UE capability with regard to spatial domain fallback operation, including:
· Supported UL full power mode when it is configured as 2Tx, 4Tx and 8Tx based UL transmission
· Supported codebook coherency subset when it is configured as 2Tx, 4Tx and 8Tx based UL transmission

UE assistance information for 8Tx UE
Currently, for UE power saving, a UE can report the UE assistance information indicating the UE preferred maximum number of layers as shown below. 
	UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    drx-Preference-r16                  DRX-Preference-r16                  OPTIONAL,
    maxBW-Preference-r16                MaxBW-Preference-r16                OPTIONAL,
    maxCC-Preference-r16                MaxCC-Preference-r16                OPTIONAL,
    maxMIMO-LayerPreference-r16         MaxMIMO-LayerPreference-r16         OPTIONAL,
    minSchedulingOffsetPreference-r16   MinSchedulingOffsetPreference-r16   OPTIONAL,
    releasePreference-r16               ReleasePreference-r16               OPTIONAL,
    sl-UE-AssistanceInformationNR-r16   SL-UE-AssistanceInformationNR-r16   OPTIONAL,
    referenceTimeInfoPreference-r16     BOOLEAN                             OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v1700-IEs   OPTIONAL
}
MaxMIMO-LayerPreference-r16 ::=     SEQUENCE {
    reducedMaxMIMO-LayersFR1-r16        SEQUENCE {
        reducedMIMO-LayersFR1-DL-r16        INTEGER (1..8),
        reducedMIMO-LayersFR1-UL-r16        INTEGER (1..4)
    } OPTIONAL,
    reducedMaxMIMO-LayersFR2-r16        SEQUENCE {
        reducedMIMO-LayersFR2-DL-r16        INTEGER (1..8),
        reducedMIMO-LayersFR2-UL-r16        INTEGER (1..4)
    } OPTIONAL
}




For 8Tx UE, the maximum number of layers increases from 4 to 8 compared to 4Tx UE. Therefore, it is necessary to extend the UE assistance information by indicating maximum number of UL layers {5, 6, 7, 8}.
Proposal 4: Support to extend the candidate value of the reducedMIMO-LayersFR1-UL and reducedMIMO-LayersFR2 to be {1..8}
· Send an LS to RAN2 on the extended UE assistance information

Conclusion
In this contribution, we provided discussion on 8Tx enhancement. Based on the discussion, the following proposals have been achieved.
Proposal 1: Do not support any additional precoder for UL FP mode 1 for Ng=1.
Proposal 2: Support the following rank 4 precoder for uplink FP mode 1 for Ng=4 and Ng=8
· 
Proposal 3: Support the 8Tx UE to report the UE capability with regard to spatial domain fallback operation, including:
· Supported UL full power mode when it is configured as 2Tx, 4Tx and 8Tx based UL transmission
· Supported codebook coherency subset when it is configured as 2Tx, 4Tx and 8Tx based UL transmission
Proposal 4: Support to extend the candidate value of the reducedMIMO-LayersFR1-UL and reducedMIMO-LayersFR2 to be {1..8}
· Send an LS to RAN2 on the extended UE assistance information
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