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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Ref16006416]RAN2 sent an LS to RAN1 regarding report of switching periods in Rel-18 UL Tx switching in [1] and asked the following question to RAN1. 
	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.
RAN2 could not conclude whether the UE needs to explicitly report if it supports 2Tx-2Tx switching for every band pair used for Rel-18 UL Tx switching.
RAN2 is not sure which is the correct understanding:
· The UE always supports 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the two bands
· The UE may not support 2Tx-2Tx switching on a pair of bands even if the UE supports 2 layers/ports UL MIMO on the two bands (i.e., per-band-pair UE capability to report whether to support 2Tx-2Tx switching is needed, e.g. based on the presence/absence of 2Tx-2Tx switching period).
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.

RAN2 has discussed how the gNB knows which of the reported switching periods (for 1Tx-2Tx switching or for 2Tx-2Tx) should be applied for every switching but could not conclude.
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, we discuss on potential RAN1 reply to the above questions.
2. Discussion
For Question1:
RAN2 provides two understandings for whether the UE needs to explicitly report if it supports 2Tx-2Tx switching for every band pair used for Rel-18 UL Tx switching, and ask for RAN1’s clarification. One understanding is that the UE always supports 2Tx-2Tx switching on a pair of bands as long as the UE supports 2 layers/ports UL MIMO on the two bands. Another understanding is that the UE may not support 2Tx-2Tx switching on a pair of bands even if the UE supports 2 layers/ports UL MIMO on the two bands (i.e., per-band-pair UE capability to report whether to support 2Tx-2Tx switching is needed, e.g., based on the presence/absence of 2Tx-2Tx switching period).
In Rel-16/17 UL Tx switching, whether the UE support 2Tx-2Tx switching on a pair of bands is based on the presence/absence of 2Tx-2Tx switching period in the reporting of UE capability. If the UE supports 2 layers/ports UL MIMO on a band, it means that UE can transmit 1-layer or 2-layer transmission on this band as specified in TS 38822. However, it's important to note that the support for 2 layers/ports UL MIMO does not necessarily imply a direct relation to the support for UL Tx switching mode. 
	Components of FG 7-3b from TS 38822
1.	Indicate the contiguous CA bandwidth class that UE can support in uplink
2.	On the condition that component 1 is indicated, indicate the PA architecture, i.e., 1PA or 2PA
3.	On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately


In other words, the UE shall support 2-layer UL MIMO on both bands if it indicates 2T-2T UL Tx switching. However, the UE may or may not support 2Tx-2Tx switching if the UE supports 2 layers/ports UL MIMO on the two bands as specified in TS 38306:
	TS 38306
ULTxSwitchingBandPair-r16, ULTxSwitchingBandPair-v1700
Indicates UE supports dynamic UL 1Tx-2Tx switching in case of inter-band CA, SUL, and (NG)EN-DC, and UL 2Tx-2Tx switching in case of inter-band CA and SUL as defined in TS 38.214 [12], TS 38.101-1 [2] and TS 38.101-3 [4]. The capability signalling comprises of the following parameters:
-	bandIndexUL1-r16 and bandIndexUL2-r16 indicate the band pair on which UE supports dynamic UL Tx switching. bandindexUL1/bandindexUL2 xx refers to the xxth band entry in the band combination. UE shall indicate support for 2-layer UL MIMO capabilities on one of the indicated two bands in each FeatureSet entry supporting UL 1Tx-2Tx switching and indicate support for 2-layer UL MIMO capabilities on both bands in each FeatureSet entry supporting UL 2T-2Tx switching, and only the band where UE supports 2-layer UL MIMO capability can work as carrier2 as defined in TS 38.101-1 [2] and TS 38.101-3 [4].


Since the support of 2Tx-2Tx switching period has been agreed to be reported in Rel-18, the similar rule in R16/17 can be reused. In other words, the second understanding in Question 1 is supported.
For Question4:
RAN2 asks RAN1 to provide feedback for Question2 - Question3 in the LS if there is any issue. For Question 2, we have no issue and agree with RAN2’s understanding. In Question3, RAN2 provides two options on which switching period is to apply when both switching periods of 2Tx-2Tx switching and 1Tx-2Tx switching are reported for the same band pair. In Rel-17 UL Tx switching, a similar issue were discussed. When 2Tx-2Tx switching and 1Tx-2Tx switching are reported for the same band pair, 2Tx-2Tx switching period is only applicable when uplinkTxSwitching-2T-Mode is configured. Once uplinkTxSwitching-2T-Mode is configured, 2Tx-2Tx switching period is applied for both 2Tx-2Tx switching and 1Tx-2Tx switching as specified in TS 38214[2]. 
	[bookmark: _Toc45810627][bookmark: _Toc130409832]6.1.6	 Uplink switching
The UE may omit uplink transmission during the uplink switching gap  if the conditions defined in this clause are met and the UE is configured with uplinkTxSwitching. The switching gap  is indicated by UE capability uplinkTxSwitchingPeriod2T2T if uplinkTxSwitching-2T-Mode is configured, and uplinkTxSwitchingPeriod otherwise: 


Similar to Rel-17, gNB can configure which period to apply when both switching periods of 2Tx-2Tx switching and 1Tx-2Tx switching can be reported for the same band pair. Moreover, the configuration o 2Tx-2Tx switching period can be per CG and is applied for all switching cases regardless of whether the UL Tx switching involves only 2 bands or more than 2 bands that introduced in Rel-18. For example, uplinkTxSwitching-2T-Mode can be reused, when gNB configures uplinkTxSwitching-2T-Mode, the 2Tx-2Tx switching period is applied for the band pair involved in the R18 UL Tx switching, regardless of the switching is between two bands (e.g. 2T+0T<=>0T+2T) or among 3 or 4 bands (e.g. 1T+1T<=>2T, 1T+1T<=>1T+1T). 
[bookmark: _Ref115427046]Based on the above discussion, the draft reply LS is as below:
[bookmark: _Ref134697596]Proposal 1. Reply to RAN2 LS:
· [bookmark: OLE_LINK2]For Question 1, in RAN1’s understanding, the UE may not support 2Tx-2Tx switching on a pair of bands even if the UE supports 2 layers/ports UL MIMO on the two bands. 
· [bookmark: _Hlk134803359]For Question 4, in RAN1’s understanding, the gNB can configure which period to apply when both switching periods of 2Tx-2Tx switching and 1Tx-2Tx switching can be reported for the same band pair. If 2Tx-2Tx switching period is configured(e.g., by uplinkTxSwitching-2T-Mode), the switching period is applied for all switching cases regardless of the number of involved bands in the Tx switching. 
3. Conclusion
In this contribution, we have the following proposal, and a draft LS reply can be found in [2]:
Proposal 1. Reply to RAN2 LS:
· [bookmark: _Hlk134989946][bookmark: _Hlk134989935]For Question 1, in RAN1’s understanding, the UE may not support 2Tx-2Tx switching on a pair of bands even if the UE supports 2 layers/ports UL MIMO on the two bands. 
· [bookmark: _Hlk134989954]For Question 4, in RAN1’s understanding, the gNB can configure which period to apply when both switching periods of 2Tx-2Tx switching and 1Tx-2Tx switching can be reported for the same band pair. If 2Tx-2Tx switching period is configured(e.g., by uplinkTxSwitching-2T-Mode), the switching period is applied for all switching cases regardless of the number of involved bands in the Tx switching.
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