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1 Introduction
In the last few RAN2 meetings, RRC configuration and UE capability reporting to support Rel-17 UL Tx switching enhancement were discussed and the corresponding RAN2 CRs have been finalized based on RAN1/RAN4 input. However, in RP#96 meeting, the issue on UE capability for UL Tx switching with CA was discussed. The related conclusion is as follows [1].
	Conclusion in RP#96
conclusion: RAN tasks RAN2 to complete the relevant signaling for Rel-17 UL switching, including adding missing 
	signaling elements, if found necessary. All relevant existing RAN WG agreements shall not be reverted.



In this contribution, we would like to recall the UE capability reporting for Rel-17 UL Tx switching enhancements and share our opinions on the above issues based on RAN plenary conclusion.
2 Discussion
According the discussion in RP#96, the following issues were raised by companies.
· How to indicate the support of 2Tx-2Tx switching to the gNB
· How to indicate the support of switching option for 2Tx-2Tx switching with inter-band UL CA to the gNB
2.1 UE capability reporting for supporting of 2Tx-2Tx switching
Regarding how to indicate the support of 2Tx-2Tx switching, RAN2 discussed the UE capability reporting for 2Tx-2Tx switching based on the RAN4 LS R4-2103234 and R4-2107847 in RAN2#115 meeting, and the following agreements were reached [2].
No need to introduce Rel-17 UE capability of DL interruption for 2Tx-2Tx switching. The Rel-16 UE capability of DL interruption for 1Tx-2Tx switching applies to 2Tx-2Tx switching as well. 
To introduce Rel-17 per-band pair UE capability to indicate a different switching time for 2Tx-2Tx switching for a given BC (Option 1). 
In RAN4 LS R4-2107847, RAN4 also indicated the following agreement [3].
For UE supporting 2Tx-2Tx switching, it means that the UE supports 1Tx-2Tx as well.
Based on the above RAN2 agreements as well as the RAN4 agreement indicated in RAN4 LS, RAN2 added the following highlighted Rel-17 fields to indicate the support of 2Tx-2Tx switching. Whether the UE supports 2Tx-2Tx switching for a given band pair is indicated by the presence of uplinkTxSwitchingPeriod2T2T. 
---Excerpt from TS 38.331 h10---------------------------------------------------------------------------------------------
BandCombination-UplinkTxSwitch-r16 ::= SEQUENCE {
    bandCombination-r16                 BandCombination,
    bandCombination-v1540               BandCombination-v1540                      OPTIONAL,
    bandCombination-v1560               BandCombination-v1560                      OPTIONAL,
    bandCombination-v1570               BandCombination-v1570                      OPTIONAL,
    bandCombination-v1580               BandCombination-v1580                      OPTIONAL,
    bandCombination-v1590               BandCombination-v1590                      OPTIONAL,
    bandCombination-v1610               BandCombination-v1610                      OPTIONAL,
    supportedBandPairListNR-r16         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-r16,
    uplinkTxSwitching-OptionSupport-r16 ENUMERATED {switchedUL, dualUL, both}      OPTIONAL,
    uplinkTxSwitching-PowerBoosting-r16 ENUMERATED {supported}                     OPTIONAL,
    ...,
    [[
    -- R4 16-5 UL-MIMO coherence capability for dynamic Tx switching between 3CC 1Tx-2Tx switching
    uplinkTxSwitching-PUSCH-TransCoherence-r16     ENUMERATED {nonCoherent, fullCoherent}   OPTIONAL
    ]]
}
-- Editor's Note: whether switching option can be reported differently for 1T2T and 2T2T is FFS.
Omitting unrelated part…
BandCombination-UplinkTxSwitch-v1700 ::= SEQUENCE {
    bandCombination-v1700                    BandCombination-v1700                      OPTIONAL,
    -- R4 16-1/16-2/16-3 Dynamic Tx switching between 2CC/3CC 2Tx-2Tx/1Tx-2Tx switching
    supportedBandPairListNR-v1700            SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-v1700  OPTIONAL,
    -- R4 16-6: UL-MIMO coherence capability for dynamic Tx switching between 2Tx-2Tx switching
    uplinkTxSwitchingBandParametersList-v1700 SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF UplinkTxSwitchingBandParameters-v1700  OPTIONAL
}

ULTxSwitchingBandPair-r16 ::=       SEQUENCE {
    bandIndexUL1-r16                    INTEGER(1..maxSimultaneousBands),
    bandIndexUL2-r16                    INTEGER(1..maxSimultaneousBands),
    uplinkTxSwitchingPeriod-r16         ENUMERATED {n35us, n140us, n210us},
    uplinkTxSwitching-DL-Interruption-r16 BIT STRING (SIZE(1..maxSimultaneousBands)) OPTIONAL
}

ULTxSwitchingBandPair-v1700 ::=     SEQUENCE {
    uplinkTxSwitchingPeriod2T2T-r17     ENUMERATED {n35us, n140us, n210us}     OPTIONAL
}

UplinkTxSwitchingBandParameters-v1700 ::=       SEQUENCE {
    bandIndex-r17                                   INTEGER(1..maxSimultaneousBands),
    uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17  ENUMERATED {nonCoherent, fullCoherent}            OPTIONAL
}

Omitting unrelated part…
	BandCombination field descriptions

	supportedBandPairListNR-r16, supportedBandPairListNR-v1700
Indicates a list of band pair supporting UL Tx switching as defined in TS 38.101-1 [15] for a given band combination.
A UE supporting 2Tx-2Tx switching should include both of supportedBandPairListNR-r16 and supportedBandPairListNR-v1700. And the UE shall include the same number of entries listed in the same order as in supportedBandPairListNR-r16.
If the UE does not support 2Tx-2Tx switching for a given band pair, the field of uplinkTxSwitchingPeriod2T2T in the corresponding entry is absent.


---End of Excerpt--------------------------------------------------------------------------------------------------------------
As analysed above, we understand that the current UE capability reporting for supporting of 2Tx-2Tx switching is already clear, and no more enhancement is needed.
Observation: The indication of supporting of 2Tx-2Tx switching is already clear in current RAN2 specifications, and no more enhancement is needed.
2.2 UE capability reporting for supporting of switching option
[bookmark: _GoBack]Regarding the UE capability reporting for supporting of switching option, based on the current RAN2 specifications, the capability of uplinkTxSwitching-OptionSupport introduced in Rel-16 can also indicate the support of switching option for Rel-17 UL Tx switching, as the field description in TS 38.306 is applicable to dynamic UL Tx switching, not specific to 1Tx-2Tx switching.
---Excerpt from TS 38.306 h10---------------------------------------------------------------------------------------------
	uplinkTxSwitching-OptionSupport-r16
Indicates which option is supported for dynamic UL Tx switching for inter-band UL CA and (NG)EN-DC. switchedUL represents option 1 as specified in TS 38.214 [12], dualUL represents option 2 as specified in TS 38.214 [12], both represents both option 1 and option2 as specified in TS 38.214 [12]. UE shall not report the value both for (NG)EN-DC case. The field is mandatory for inter-band UL CA and (NG)EN-DC case where UE supports dynamic UL Tx switching.
	BC
	CY
	N/A
	FR1 only


---End of Excerpt--------------------------------------------------------------------------------------------------------------
We understand that the key point is whether switching option can be reported differently for 1Tx-2Tx and 2Tx-2Tx switching. Based on the previous RAN2 discussion, the common understanding of RAN2 is that this issue is up to RAN1 decision, so the following Editor’s NOTE is still left in the current TS 38.331.
---Excerpt from TS 38.331 h10---------------------------------------------------------------------------------------------
BandCombination-UplinkTxSwitch-r16 ::= SEQUENCE {
    bandCombination-r16                 BandCombination,
    bandCombination-v1540               BandCombination-v1540                      OPTIONAL,
    bandCombination-v1560               BandCombination-v1560                      OPTIONAL,
    bandCombination-v1570               BandCombination-v1570                      OPTIONAL,
    bandCombination-v1580               BandCombination-v1580                      OPTIONAL,
    bandCombination-v1590               BandCombination-v1590                      OPTIONAL,
    bandCombination-v1610               BandCombination-v1610                      OPTIONAL,
    supportedBandPairListNR-r16         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-r16,
    uplinkTxSwitching-OptionSupport-r16 ENUMERATED {switchedUL, dualUL, both}      OPTIONAL,
    uplinkTxSwitching-PowerBoosting-r16 ENUMERATED {supported}                     OPTIONAL,
    ...,
    [[
    -- R4 16-5 UL-MIMO coherence capability for dynamic Tx switching between 3CC 1Tx-2Tx switching
    uplinkTxSwitching-PUSCH-TransCoherence-r16     ENUMERATED {nonCoherent, fullCoherent}   OPTIONAL
    ]]
}
-- Editor's Note: whether switching option can be reported differently for 1T2T and 2T2T is FFS.
---End of Excerpt--------------------------------------------------------------------------------------------------------------
Actually, this issue has been discussed in RAN1 for several meetings but no consensus was reached. And based on previous RAN2 discussion, we do not see RAN2 has sufficient motivation to make decision on behalf of RAN1 on RAN1-led aspect or reverts RAN1/RAN4 agreements. However, based on RP#96 conclusion, RAN tasks RAN2 to complete the relevant signaling for Rel-17 UL switching, including adding missing signaling elements, if found necessary. From our point of view, we suggest that the potential RAN2 discussion shall mainly focus on RAN2 aspect and all relevant existing RAN WG agreements shall not be reverted.
Proposal: For the discussion on UE capability reporting of switching option supported for Rel-17 UL Tx switching, RAN2 focus on RAN2 aspect and all relevant existing RAN WG agreements shall not be reverted.
3 Conclusion
In this contribution, we recall the UE capability reporting for Rel-17 UL Tx switching enhancements and share our opinions on the issues based on RAN plenary conclusion. We kindly ask RAN2 to consider the corresponding observation and proposal listed as below.
Observation: The indication of supporting of 2Tx-2Tx switching is already clear in current RAN2 specifications, and no more enhancement is needed.
Proposal: For the discussion on UE capability reporting of switching option supported for Rel-17 UL Tx switching, RAN2 focus on RAN2 aspect and all relevant existing RAN WG agreements shall not be reverted.
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