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1 Introduction
In RAN2#115-e meeting, an LS (R2-2106952) from RAN4 on UL MIMO coherence for Rel-16 Tx switching was noted and the corresponding CRs on introducing UL MIMO coherence capability for Tx switching were postponed to wait for potential RAN1 progress. In RAN2#116-e meeting, the CRs (R2-2110483 and R2-2110484) on introducing UL MIMO coherence capability for Rel-16 Tx switching were endorsed and can be revisited after RAN1 discussion on the legacy MIMO coherence capability. 
In RAN4#101-e meeting, RAN4 reached the following agreements on UL MIMO coherence capabilities for Rel-17 UL Tx switching enhancements and sent an LS (R2-2200120-R4-2120039) to ask RAN2 to take into consideration the RAN4 agreements to introduce UE capability signalling.
	Regarding the UL-MIMO coherence for the above Rel-17 Tx switching scenarios, RAN4 reached the following agreements:
· For 3CC (within 2 bands) 1Tx-2Tx switching
· The Rel-16 per BC UE capability for 2CC 1Tx-2Tx switching can be applied, i.e., the same capability applies to both Rel-16 and Rel-17 1Tx-2Tx switching.
· If the per BC UL-MIMO capability for 1Tx-2Tx switching is absent, the existing Rel-15 per band UE capability pusch-TransCoherence is applicable to each of the 2Tx-capable bands for 1Tx-2Tx switching.
· For 2CC and 3CC 2Tx-2Tx (within 2 bands) switching
· Introduce new per band per BC UL-MIMO coherence capability, and the same capability applies to both 2CC and 3CC (within 2 bands) 2Tx-2Tx switching.
· If the per band per BC UL-MIMO coherence capability is absent, the per BC UL-MIMO coherence capability for 1Tx-2Tx switching is applicable to 2Tx-2Tx switching.
· If both the per band per BC UL-MIMO coherence capability and per BC UL-MIMO coherence are absent, the existing Rel-15 per band UE capability pusch-TransCoherence is applicable to each of the bands for 2Tx-2Tx switching.
· The above UL-MIMO coherence capability for Tx switching applies when UE is configured with uplink switching, and uplink switching is triggered by the switching mechanisms specified in RAN1 between last transmitted SRS and scheduled PUSCH transmission.



In this contribution, we would like to share our opinions on UL MIMO coherence related UE capabilities reporting for UL Tx switching.
2 Discussion
UL MIMO coherence capability reporting for Rel-16 UL Tx switching
Regarding the UL MIMO coherence capability reporting for Rel-16 UL Tx switching, the following agreement was reached in RAN2#116-e meeting.
[013] Both endorsed, not for RP, final version later. The CRs R2-2110483 and R2-2110484 correctly captures RAN4 request in their LS. CRs can be revisited after RAN1 discussion on the legacy MIMO coherence capability.

In RAN1#107-e meeting, RAN1 discussed on the legacy MIMO coherence capability issues, but did not reach a consensus on whether to introduce a new per-FS capability indicating UL MIMO coherence at least in Rel-16. Based on the discussion, RAN1 sent an LS (R2-2200072-R1-2112778) to inform RAN2 the following conclusion on MIMO coherence capability issues.
	Following are some notes regarding the updates on the NR features list: (R1-2112778)
· RAN1 has discussed on whether to introduce a new per-FS capability of UL MIMO coherence based on R1-2112185, but RAN1 did not reach a consensus to introduce a new per-FS capability indicating UL MIMO coherence at least in Rel-16.



As per RAN1 discussion, the discussion scope is limited to 4Tx UL MIMO coherence with no impact on Rel-16 UL Tx switching, and whether to introduce a new per-FS UL MIMO coherence capability proposed by some companies mainly focuses on a more generic case, which is a different issue from the previous RAN4 discussion on UL MIMO coherence capability for UL Tx switching. Since the motivation of RAN4 to introduce a new per band combination UL MIMO coherence capability for UL Tx switching is to allow the UE to indicate a different UL MIMO coherence capability when UL Tx switching is configured, we understand that RAN1 discussion has no impact on UL MIMO coherence capability reporting for Rel-16 UL Tx switching, and the endorsed Rel-16 CRs R2-2110483 and R2-2110484 are ready to be agreed. 
Another thing is that according to the RAN4 LS on Rel-17 UL Tx switching UL MIMO coherence capability, the Rel-17 capability has some relation with the Rel-16 capability. However, in this RAN2 meeting, there is no plan to treat Rel-16 discussion, then we suggest first taking the endoresed Rel-16 CRs as baseline, on top of which the Rel-17 capability can be discussed and formulated.
Proposal 1: Taking the endorsed Rel-16 CRs R2-2110483 and R2-2110484 as baseline for the Rel-17 UL Tx switching coherence capability discussion. 
UL MIMO coherence capability reporting for Rel-17 UL Tx switching enhancements
Regarding the UL MIMO coherence capability for Rel-17 UL Tx switching enhancements, the corresponding agreements stated in RAN4 LS are quite clear. RAN2 can further discuss how to specify the UL MIMO coherence capability reporting for Rel-17 Tx switching in the related spec based on RAN4 agreements.
· For Rel-17 1Tx-2Tx switching, i.e. 3CC (within 2 bands) 1Tx-2Tx switching
RAN4 has already agreed that the Rel-16 per BC UL MIMO coherence capability for 2CC 1Tx-2Tx switching can be applied for Rel-17 3CC (within 2 bands) 1Tx-2Tx switching. Based on the endorsed CRs in RAN2#116-e, only some clarifications are needed to specify that the Rel-16 capability uplinkTxSwitching-PUSCH-TransCoherence-r16 can be used to report UL MIMO coherence capability for Rel-17 1Tx-2Tx switching as well. 
An example of TP for TS 38.306 based on the endorsed CR R2-2110483 is given below:
	uplinkTxSwitching-PUSCH-TransCoherence-r16
Indicates support of the uplink codebook subset for the carrier(s) on the band capable of two antenna connectors for UL 1Tx-2Tx switching, when UE is configured with uplink Tx switching with parameter uplinkTxSwitching-r16 and uplink Tx switching is triggered between last transmitted SRS and scheduled PUSCH transmission, as specified in TS 38.101-1 [2]. UE indicated support of full coherent codebook subset shall also support non-coherent codebook subset.

If the field is absent, the UE capability reported in pusch-TransCoherence is applied when the uplink switching is triggered between last transmitted SRS and scheduled transmission.
	BC
	No
	N/A
	FR1 only



Proposal 2: The Rel-16 capability uplinkTxSwitching-PUSCH-TransCoherence-r16 endorsed in RAN2#116-e can be used to report UL MIMO coherence capability for Rel-17 3CC (within 2 bands) 1Tx-2Tx switching as well.
· For Rel-17 2Tx-2Tx switching, i.e. 2CC and 3CC (within 2 bands) 2Tx-2Tx switching
Based on RAN4 agreements, a new per band per BC UL MIMO coherence capability shall be introduced for Rel-17 2Tx-2Tx switching, which can be applied to both 2CC and 3CC (within 2 bands) 2Tx-2Tx switching. Considering the potential spec maintenance work in the future, we can introduce a new field UplinkTxSwitchingBandParameters-v17xx to report the UL Tx switching specific band parameters for a given band combination, which comprises of the following parameters: 
· bandIndex-r17 indicates a band on which UE supports dynamic UL Tx switching with another band in the band combination. 
· uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17 is used to report UL MIMO coherence capability for Rel-17 2Tx-2Tx switching.  
An example of TP for TS 38.331 is given below:
BandCombination-UplinkTxSwitch-v17xx ::=    SEQUENCE {
[bookmark: _Hlk81382987]    supportedBandPairListNR-v17xx         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-v17xx         OPTIONAL,
    uplinkTxSwitchingBandParametersList-r17     SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF ULTxSwitchingBandParameters-r17         OPTIONAL 
}

ULTxSwitchingBandParameters-r17 ::=       SEQUENCE {
    bandIndex-r17                                      INTEGER(1..maxSimultaneousBands),                
    uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17     ENUMERATED {nonCoherent, fullCoherent}            OPTIONAL
} 

Proposal 3: Introduce a new field UplinkTxSwitchingBandParameters-v17xx to report the UL Tx switching specific band parameters for a given band combination, which comprises of the following parameters: 
-	bandIndex-r17 indicates a band on which UE supports dynamic UL Tx switching with another band in the band combination. 
-	uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17 is used to report UL MIMO coherence capability for Rel-17 2Tx-2Tx switching.
[bookmark: _GoBack]The draft CRs to TS 38.306 and TS 38.331 are provided in R2-2200517 and R2-2200518 respectively to show the explicit spec changes to implement P2-P3.
3 Conclusion
In this contribution, we discuss UL MIMO coherence capability reporting for UL Tx switching. We kindly ask RAN2 to consider the corresponding proposals listed below.
Proposal 1: Taking the endorsed Rel-16 CRs R2-2110483 and R2-2110484 as baseline for the Rel-17 UL Tx switching coherence capability discussion.
Proposal 2: The Rel-16 capability uplinkTxSwitching-PUSCH-TransCoherence-r16 endorsed in RAN2#116-e can be used to report UL MIMO coherence capability for Rel-17 3CC (within 2 bands) 1Tx-2Tx switching as well.
Proposal 3: Introduce a new field UplinkTxSwitchingBandParameters-v17xx to report the UL Tx switching specific band parameters for a given band combination, which comprises of the following parameters: 
-	bandIndex-r17 indicates a band on which UE supports dynamic UL Tx switching with another band in the band combination. 
-	uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17 is used to report UL MIMO coherence capability for Rel-17 2Tx-2Tx switching. 
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