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Introduction
For the Rel-16 uplink Tx switching, it was identified by the group that whether the UL MIMO coherence between two antenna ports can be maintained or not, when the corresponding Tx chains conduct switching between two CCs, may relate to the UE hardware architecture. After the discussion, it was agreed to introduce indication by a UE capability as mentioned in [1]. The same issue is brought up in Rel-17 as well. In this contribution, we will provide our opinions on this issue considering the agreed WF [2] from last RAN4 e-meeting. 
Discussion
Regarding the Rel-17 Tx switching scenarios in the WF, whether to reuse the same Rel-16 capability or not for 2Tx-2Tx switching cases still requires discussion.
	UL-MIMO coherence for 3CC 1Tx-2Tx switching
· For 3CC 1Tx-2Tx switching, if UE capability on UL-MIMO coherence is needed, the Rel-16 per BC UE capability can be applied, i.e., the same capability applies to both Rel-16 and Rel-17 1Tx-2Tx switching. 
UL-MIMO coherence for 2CC 2Tx-2Tx switching
· Candidate options:
· Option 1: For 2CC 2Tx-2Tx switching, if UE capability on UL-MIMO coherence is needed, further clarify whether the Rel-16 per BC UE capability can be applied for both CCs in different bands. 
· Option 2: The Rel-16 signaling cannot be reused
UL-MIMO coherence for 3CC 2Tx-2Tx switching
· For 3CC 2Tx-2Tx switching, if UE capability on UL-MIMO coherence is needed, the capability for 2CC 2Tx-2Tx switching can be applied, i.e., the same capability applies to both 2CC and 3CC 2Tx-2Tx switching. 


Regarding the Rel-16 UE capability introduced for the UL MIMO coherence under Tx switching, it is stated in the LS [3] that the UE will report such capability per band combination:
	For Tx switching between uplink carriers for inter-band UL CA, SUL and EN-DC, RAN4 reached the following agreements w.r.t. UL MIMO coherence:
· [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.


In Rel-17, the increased Tx switching scenarios can be summarised as below:
	Tx switching
	Band A
CC1
	Band B
CC2
	Band B
CC3

	3CC 1Tx-2Tx
	1Tx
	2Tx
	2Tx

	2CC 2Tx-2Tx
	2Tx
	2Tx
	

	3CC 2Tx-2Tx
	2Tx
	2Tx
	2Tx


As depicted in the above table, the first highlighted Rel-17 Tx switching scenario enables UL Tx switching between two two-port transmission capable carriers. The second one requires UE to support additional carrier(s) in Band B compares to the second scenario. From our view, whether a Rel-17 UE can maintain UL MIMO coherence on each carrier within the supported band combination under such feature or not is quite depending on the hardware architecture. Although the Rel-16 coherence UE capability hasn’t been specified by RAN2, if it can be reused for Rel-17, some clarification may be needed at least. For example, if the UE reports such capability for a Rel-17 band combination, then the UE can further indicate its capability on the index of the carriers within this band combination to maintain coherence. 
Proposal 1: If the Rel-16 UE capability [uplinkTxSwitching-PUSCH-TransCoherence] can be reused for the UL-MIMO coherence for Rel-17 2CC or 3CC 2Tx-2Tx switching scenario, then the UE may need to indicate which carrier within the band combination it can maintain UL MIMO coherence.
Another solution could be introduce UL MIMO coherence capability reporting per band pair within the band combination in Rel-17.
Proposal 2: Per band pair UE capability for the indication of UL-MIMO coherence could be introduced for Rel-17 2CC and 3CC 2Tx-2Tx switching scenarios, if components agree not to reuse the Rel-16 capability.
Conclusion
In this contribution we discussed on the issue on UL-MIMO coherence for Rel-17 Tx switching, according to the analysis, we have the following and proposals: 
Proposal 1: If the Rel-16 UE capability [uplinkTxSwitching-PUSCH-TransCoherence] can be reused for the UL-MIMO coherence for Rel-17 2CC or 3CC 2Tx-2Tx switching scenario, then the UE may need to indicate which carrier within the band combination it can maintain UL MIMO coherence.
Proposal 2: Per band pair UE capability for the indication of UL-MIMO coherence could be introduced for Rel-17 2CC and 3CC 2Tx-2Tx switching scenarios, if components agree not to reuse the Rel-16 capability.
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