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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN2 LS [1], the following questions were raised.
	Question 1. (To RAN1 and RAN4)
[bookmark: _Hlk133515174]RAN2 respectfully asks RAN1 and RAN4 to take above agreement on RAN2 intention into account and asks for feedback if there is any issue.
Question 2. (To RAN4)
RAN2 respectfully asks RAN4 to take below RAN2 assumptions into account and asks for feedback if there is any issue:
· For the band pair supporting 2Tx-2Tx switching, the UE always support 1Tx-2Tx switching.
· The UE reports whether it supports 2Tx-2Tx switching via per-band-pair UE capability.
Question 3. (To RAN4)
RAN2 respectfully asks RAN4 which of the options below matches RAN4 understanding on the selection of applied switching periods when both switching periods of 2Tx-2Tx switching and 1Tx-2Tx switching can be reported for the same band pair.
Option 1: Based on implicit rules, e.g. 2Tx-2Tx switching period is only applicable when performing UL switching between two bands (e.g. 2P+0P<=>0P+2P) and 1Tx-2Tx period is applied for the other switching cases (e.g. UL Tx switching that involves 3 or 4 bands, such as band A + band B<=>band C, band A+ band B <=>band C + band D). FFS on the switching case of 2P+0P<=>1P+1P.
Option 2: Based on explicit RRC configuration, i.e., gNB configures which period is applied. FFS on the granularity of the configuration.
Question 4. (To RAN1)
RAN2 respectfully asks RAN1 to take above discussion on RAN2 and question to RAN4 into account and asks for feedback if there is any issue.


In this contribution, the question 3 is discussed.

Discussion on the report switching periods
In Rel-17 UL Tx switching, the determination of switching gap is based on explicit RRC configuration, i.e., if uplinkTxSwitching-2T-Mode is configured, the switching gap is equal to the reported switching period of 2Tx-2Tx switching, otherwise the switching gap is equal to switching period of 1Tx-2Tx switching. 
	    uplinkTxSwitching-2T-Mode-r17              ENUMERATED {enabled}                                                    OPTIONAL,   -- Cond 2Tx

	uplinkTxSwitching-2T-Mode
Indicates 2Tx-2Tx switching mode is configured for inter-band UL CA or SUL, in which the switching gap duration for a triggered uplink switching (as specified in TS 38.214 [19]) is equal to the switching time capability value reported for the switching mode.
If this field is absent and uplinkTxSwitching is configured, it is interpreted that 1Tx-2Tx UL Tx switching is configured as specified in TS 38.214 [19]. In this case, there is one uplink (or one uplink band in case of intra-band) configured with uplinkTxSwitching, on which the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured.






Observation: In Rel-17 UL Tx switching, the determination of whether 1Tx-2Tx or 2Tx-2Tx switching period capability is applied is based on explicit RRC configuration.
Therefore, similar to Rel-17, explicit RRC configuration to determine switching gap should be introduced in Rel-18 UL Tx switching. In our views, the 1-bit signaling similar to uplinkTxSwitching-2T-Mode in Rel-17 can be configured to each band in Rel-18 UL Tx switching. For example, a sequence of size 3 or 4 is configured for the case of 3 bands and the case of 4 bands, respectively, as shown below.
	uplinkTxSwitching-2T-Mode-r18              SEQUENCE (SIZE (3..4)) OF ENUMERATED {oneT, twoT}                                                    



For a band combination of {band A, B, C}, assuming a configuration {2T, 2T, 1T} for band A, B and C, for a band pair of band A and band B involved in a triggered switching, the reported switching period of 2Tx-2Tx switching is applied. For a band pair of band A and band C or a band pair of band B and band C involved in a triggered switching, the reported switching period of 2Tx-1Tx switching is applied. 
For the same band combination, if a configuration {2T, 1T, 1T} is configured for band A, B and C, then for a band pair of band B and band C involved in a triggered switching, the reported switching period of 1Tx-2Tx is applied. Because in Rel-16 UL Tx switching, the switching period of 1Tx-2Tx is applied when both the bands are configured with 1T only (i.e. no UL-MIMO on both bands).
Based on this extended RRC configuration and its corresponding clarification, there is no switching period ambiguity issue in Rel-18 UL Tx switching.
Moreover, in Rel-17, in order to clarify the relationship between the RRC parameter uplinkTxSwitching-2T-Mode and the MIMO RRC configurations, a configuration constraint on 1Tx-2Tx switching was introduced in Rel-17, as highlighted in the specification excerpts above. It should be reused in Rel-18. Therefore, in Rel-18 UL Tx switching, if 2T is not configured to one band, on this band the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured.
Proposal 1: From RAN1 perspective, the determination of whether 1Tx-2Tx or 2Tx-2Tx switching period capability is applied in question 3 should be based on explicit RRC configuration.
· A new RRC signaling indicating either 1T or 2T is configured to each band. 
· If both switching period with 1T and switching period with 2T are reported for one band, then for a triggering UL Tx switching involving with the band, if 2T is configured for the band, the reported switching period with 2T on the band is applied, otherwise the reported switching period with 1T on the band is applied
· E.g. assuming a configuration {2T, 2T, 1T} for band A, B and C, for a band pair of band A and band B involved in a triggered switching, the reported switching period of 2Tx-2Tx switching is applied. For a band pair of band A and band C or a band pair of band B and band C involved in a triggered switching, the reported switching period of 2Tx-1Tx switching is applied.
· If 2T is not configured to one band, on this band the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured.
· Note: If 1Tx-2Tx switching period is reported for a band pair of band X and Y, the reported switching period is applicable to all three possible UL-MIMO configurations on the two bands: {1T, 2T}, {2T, 1T}, {1T, 1T}.
· Note: Details of signaling are up to RAN2

Proposal 2: Reply RAN2 LS with the RAN1 understanding for question 3.

[bookmark: _Ref129681832]Conclusion
According to the above discussions, we have the following observation and proposal:
Observation: In Rel-17 UL Tx switching, the determination of whether 1Tx-2Tx or 2Tx-2Tx switching period capability is applied is based on explicit RRC configuration.
[bookmark: _GoBack]Proposal 1: From RAN1 perspective, the determination of whether 1Tx-2Tx or 2Tx-2Tx switching period capability is applied in question 3 should be based on explicit RRC configuration.
· A new RRC signaling indicating either 1T or 2T is configured to each band. 
· If both switching period with 1T and switching period with 2T are reported for one band, then for a triggering UL Tx switching involving with the band, if 2T is configured for the band, the reported switching period with 2T on the band is applied, otherwise the reported switching period with 1T on the band is applied
· E.g. assuming a configuration {2T, 2T, 1T} for band A, B and C, for a band pair of band A and band B involved in a triggered switching, the reported switching period of 2Tx-2Tx switching is applied. For a band pair of band A and band C or a band pair of band B and band C involved in a triggered switching, the reported switching period of 2Tx-1Tx switching is applied.
· If 2T is not configured to one band, on this band the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources should be 1 and non-codebook based UL MIMO is not configured.
· Note: If 1Tx-2Tx switching period is reported for a band pair of band X and Y, the reported switching period is applicable to all three possible UL-MIMO configurations on the two bands: {1T, 2T}, {2T, 1T}, {1T, 1T}.
· Note: Details of signaling are up to RAN2
Proposal 2: Reply RAN2 LS with the RAN1 understanding for question 3.
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