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Introduction
An LS on “UL MIMO coherence for Tx switching between two carriers” [1] is received, which included following RAN4 agreements:· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Introduce UE capability to indicate support of the uplink codebook subset for the carrier capable of two antenna connectors, when UE is configured with uplink switching with parameter uplinkTxSwitching-r16 and uplink switching is triggered by the switching mechanisms specified in sub-clause 6.1.6 of TS 38.214 between last transmitted SRS and scheduled PUSCH transmission.
· [bookmark: _Hlk72855731][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12]UE capability is defined as per band combination when also for band combinations with a carrier capable of one-port transmission + a carrier capable of two-port transmission are indicated with capability ULTxSwitchingBandPair-r16. For band combinations with 2Tx to 2Tx switching, RAN4 will further discuss on how to handle the above new capability in Rel-17.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]If the above capability is absent, the existing per band UE capability pusch-TransCoherence is applicable to the scenario when UE is configured with uplink switching with parameter uplinkTxSwitching-r16 and uplink switching is triggered by the switching mechanisms specified in sub-clause 6.1.6 of TS 38.214 between last transmitted SRS and scheduled transmission.
· If UE indicates the above capability as nonCoherent and the existing per band UE capability pusch-TransCoherence as fullCoherent or partialCoherent, when UE is configured with uplink switching with parameter uplinkTxSwitching-r16 and uplink switching is triggered by the switching mechanisms specified in sub-clause 6.1.6 of TS 38.214 between last transmitted SRS and scheduled PUSCH transmission, UE is not expected to receive TPMI for coherent codebook subset.

RAN4 agreed to introduce UE capability to indicate support of the uplink codebook subset for the carrier capable of two antenna connectors when the UE is configured with uplink switching. And, RAN4 asked whether there is RAN1 spec impact corresponding to the above agreements.

Discussion
The fourth bullet point in the above RAN4 agreement, where the UE indicates capability as nonCoherent and the existing per band UE capability pusch-TransCoherence as fullCoherent or patialCoherent, when the UE is configured with uplink switching with parameter uplinkTxSwitching-r16, the UE is not expected to receive TPMIs indicating precoder from coherent codebook subset. The intention of this agreement should be to avoid gNB indicating TPMIs corresponding to coherent precoders within the coherent codebook subset. However, UL full power transmission is introduced in Rel-16, it is not clear from the RAN4 agreement whether the new UE capability when indicates as nonCoherent also includes UL fullpower capability. 
In RAN1 specification, the coherent codebook subset includes noncoherent and coherent precoders. For example, taking 2 Tx as example, in 38.212, the table 7.3.1.1.2-4 (copied below) shows the definition of codebook subsets for ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and   the table 7.3.1.1.2-4A (copied below) shows codebook subset for ul-FullPowerTransmission configured as fullpowerMode1. 
From the agreements in RAN4, it can be understood that when the UE capability indicates support of the uplink codebook subset as nonCodebook and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower for the carrier capable of two antenna connectors, when UE is configured with uplink switching with parameter uplinkTxSwitching-r16 and the existing per band UE capability pusch-TransCoherence as fullCoherent or partialCoherent, only first three rows in fullyAndPartialAndNonCoherent subset are applicable which correspond to noncoherent precoders. However, in this scenario, for the UE supporting UL fullpower mode1 and ul-FullPowerTransmission configured as fullpowerMode1 first four rows in fullyAndPartialAndNonCoherent subset are applicable which correspond to noncoherent precoders and additional precoder for fullpowerMode1.

Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled, maxRank = 2, and ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	2 layers: TPMI=0
	2
	2 layers: TPMI=0

	3
	1 layer: TPMI=2
	3
	reserved

	4
	1 layer: TPMI=3
	
	

	5
	1 layer: TPMI=4
	
	

	6
	1 layer: TPMI=5
	
	

	7
	2 layers: TPMI=1
	
	

	8
	2 layers: TPMI=2
	
	

	9-15
	reserved
	
	



Table 7.3.1.1.2-4A: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled, maxRank = 2, and ul-FullPowerTransmission = fullpowerMode1
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	2 layers: TPMI=0

	3
	1 layer: TPMI=2



The newly introduced UE capability has relevance with Rel-16 UL full power transmission capability. 
This should be captured in RAN1 specification for clarity of UE and network behavior. 

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Conclusion
It is proposed to capture in 38.214 section 6.1.6 clarifying that UE is not expected to receive TPMIs indicating coherent precoders when UE reports capability to indicate support of the uplink codebook subset for the carrier capable of two antenna connectors, when UE is configured with uplink switching with parameter uplinkTxSwitching-r16 and indicates the codebook subset as nonCoherent while existing per band UE capability is pusch-TransCoherence as fullCoherent or partialCoherent. 
It is proposed to send reply LS to RAN4 and RAN2 informing them on relevance of UL full power capability.
Corresponding draft LS reply can be found in [2]
Corresponding draft CR can be found in [3].
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