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1. Background
In RAN2 LS [1], RAN2 ask RAN1 on following questions. We provide our consideration in this paper.

	RAN2 could not achieve conclusion, but has agreed an intention below in RAN2#121bis-e:
	In support of RAN4 agreement, RAN2 intend to introduce support for two per-band-pair UE capabilities, a length of a switching period, for 1Tx-2Tx switching (like Rel-16) and that for 2Tx-2Tx switching (like Rel-17). 



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)
[bookmark: OLE_LINK4]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.



2. Switching cases
For the first question in the LS, RAN1 agreed that the MIMO layer(s) is reported by the UE for a switching band combination in RAN1 #111 meeting.

	Agreement:
There is no restriction on number of bands supporting up to 2 ports UL transmission for both switched UL and dual UL and for both 3 bands and 4 bands.
· It is up to UE capability to support 2 ports UL transmission on none/some/all of the 3 or 4 bands
· Note: UE with only 1 Tx chain is not expected to perform UL Tx switching (no spec impact)




The above agreement is the only one related to the MIMO layer for each band within the switching band combination. Therefore, based on current RAN1 agreement, the first understanding is correct, which is “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”. 

Observation 1: 
· Based on current RAN1 agreement, the first understanding is correct, which is “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”. 

Based on the above observation, we don’t think UE need to explicit report 2Tx-2Tx switching for every band pair.

Proposal:
· UE doesn’t need to explicit report 2Tx-2Tx switching for every band pair as the UE is expected to support 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the two bands.

The 3rd question is when & how to implement different switching period. Though RAN2 tends asking RAN4 to provide insight, we propose to clarify current RAN1 spec on this. The Rel-17 UE would report two separate values for 1Tx-2Tx switching period and 2Tx-2Tx switching period. The network configures the uplinkTxSwitching-2T-Mode to the UE and for the corresponding switching case, the 2Tx-2Tx switching period would be applied. For the rest cases, the 1Tx-2Tx switching period would be applied.

	[bookmark: _Toc45810627][bookmark: _Toc100147435][bookmark: OLE_LINK5]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: 
[bookmark: _Hlk39056336]If a UE indicated a capability for uplink switching with BandCombination-UplinkTxSwitch for a band combination, and if it is for that band combination
[bookmark: _Hlk38539049]-	Configured with a MCG using E-UTRA radio access and with a SCG using NR radio access (EN-DC), or
-	Configured with uplink carrier aggregation, or
-	Configured in a serving cell with two uplink carriers with higher layer parameter supplementaryUplink.
	the conditions under which the switching gap may be present and the location of the switching gap are defined for each of the cases in clauses 6.1.6.1, 6.1.6.2, and 6.1.6.3 respectively.

[bookmark: _Toc45810629][bookmark: _Toc100147437]6.1.6.2	Uplink switching for carrier aggregation
For a UE indicating a capability for uplink switching with BandCombination-UplinkTxSwitch or uplinkTxSwitchingPeriod2T2T for a band combination, and if it is for that band combination configured with uplink carrier aggregation:
-	If the UE is configured with uplink switching with parameter uplinkTxSwitching, when the UE is to transmit in the uplink based on DCI(s) received before  or based on a higher layer configuration(s):
-	When the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
……
-	If uplinkTxSwitching-2T-Mode is configured, when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission is a 2-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of  on any of the carriers.




Observation 2:
· On the 2Tx-2Tx switching period application, the following procedure is defined in TS38.214.
·  The Rel-17 UE would report two separate values for 1Tx-2Tx switching period and 2Tx-2Tx switching period. 
· The network configures the uplinkTxSwitching-2T-Mode to the UE and for the corresponding switching case, the 2Tx-2Tx switching period would be applied. For the rest cases, the 1Tx-2Tx switching period would be applied.

3. Conclusion
For the RAN2 LS, we propose to reply RAN2 with following observations and proposal.

Observation 1: 
· Based on current RAN1 agreement, the first understanding is correct, which is “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”. 
Proposal:
· UE doesn’t need to explicit report 2Tx-2Tx switching for every band pair as the UE is expected to support 2Tx-2Tx switching on a pair of bands if the UE supports 2 layers/ports UL MIMO on the two bands.
Observation 2:
· On the 2Tx-2Tx switching period application, the following procedure is defined in TS38.214.
·  The Rel-17 UE would report two separate values for 1Tx-2Tx switching period and 2Tx-2Tx switching period. 
· The network configures the uplinkTxSwitching-2T-Mode to the UE and for the corresponding switching case, the 2Tx-2Tx switching period would be applied. For the rest cases, the 1Tx-2Tx switching period would be applied.
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