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1. Introduction
This contribution summarizes contributions submitted to AI 5 regarding RAN2 LS on RRC configuration of Tx state in Rel-18 UL Tx switching and corresponding discussion at RAN1#113 meeting.
	R1-2304327	LS on RRC configuration of Tx state in Rel-18 UL Tx switching	RAN2, NTT DOCOMO
RAN2 update on RRC configuration of Tx state in Rel-18 UL Tx switching. Check if response LS to RAN2 is necessary. Comeback on Thursday. To be coordinated by Hiroki (DOCOMO).




2. References
[1]	R1-2304327	LS on RRC configuration of Tx state in Rel-18 UL Tx switching	RAN2, NTT DOCOMO
[2]	R1-2304592	[Draft] Reply LS on RRC configuration of Tx state in Rel-18 UL Tx switching	ZTE
[3]	R1-2304690	Discussion on RAN2 LS on RRC configuration of Tx state in Rel-18 UL Tx switching	CATT
[4]	R1-2305580	Discussion on LSs from RAN2/4 on Rel-18 UL Tx switching	NTT DOCOMO, INC.
[5]	R1-2305930	Discussion on RRC configuration of Tx state in Rel-18 UL Tx switching	Huawei, HiSilicon

3. Discussions on RRC configuration of Tx state in Rel-18 UL Tx switching
Based on RAN1 agreement, and RAN2 agreed to introduce RRC configuration of associated band and to reuse Rel-17 RRC configuration on Dual UL Tx state to indicate the state of Tx chains for dual UL mode such as oneT or twoT. Furthermore, RAN2 discussed on the expected behavior when UE is indicated to switch from two bands to one different band such as switching from A+B to C and RAN2 agreed baseline understanding.  In their baseline understanding, it is clarified on top of RAN1 agreement that if network indicates 1 port transmission on band C but RRC configuration on Dual UL Tx state is not configured or associated band is not configured to band C, then UE switches both 2 Tx chains to band C. RAN2 would like to ask RAN1 to check if there is any issue on above RAN2 understanding [1].
	RAN2 has discussed how to introduce RRC configuration of an associated band based on the following RAN1 agreement.
	Agreement:
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
FFS for other potential cases



RAN2 achieved the following agreements.
	RAN2#121
· For RRC configuration to clarify ambiguous Tx state, RAN2 should introduce an RRC configuration that associates a band to another band which the unused Tx chain is switched to when the switch is from concurrent transmission on two bands to 1 Tx transmission on another band.
RAN2#121bis-e
· P2: RAN2 reuse uplinkTxSwitching-DualUL-TxState-r17 to indicate the state of Tx chains for dualUL mode.



Furthermore, RAN2 discussed expected behaviours when a UE is indicated to switch from two bands to one different band (e.g. A+B => C) and agreed the following understanding as a baseline in RAN2#121bis-e.
	· P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- Switching 2Tx chains to band C.



RAN2 would like to ask RAN1 to take the above understanding into account and inform RAN2 if any issue.



In contributions, following proposals were made.
	[2]
ZTE
	The key issue is the following. 
· If network indicates 1port transmission on band C, and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C, then there is no ambiguity that UE switches 1Tx chain to band C and switch another Tx chain to associated band.
· If network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is set to twoT, then there is no ambiguity that UE switches 2Tx chains to band C.
· If network indicates 1port transmission on band C, but associated band is not configured to band C, based on the following RAN1 agreements, there is no ambiguity that UE switches 2Tx chains to band C.
	Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled



· If network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured, from RAN1 perspective, it is ok to assume the default UE behaviour is that UE switches 2Tx chains to band C.
Thus, overall, RAN1 shares the same understandings as RAN2 on the above RAN2 agreements.
Proposal 1: RAN1 replies RAN2’s LS R1-2304327 as following.
	RAN1 would like to thank RAN2 for the LS R1-2304327/R2-2304472. RAN1 shares the same understanding on the RAN2 agreements mentioned in the RAN2 LS.




	[3]
CATT
	In RAN1#111, the following agreements were achieved to solve TX chain ambiguity issue. 
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases

Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled


Based on RAN1’s agreement, it was agreed to reuse existing RRC parameter uplinkTxSwitching-DualUL-TxState to solve ambiguous switching state issue for Case#1 and Case#2 where there are multiple possible switching cases after UL TX switching. It means that the RRC parameter uplinkTxSwitching-DualUL-TxState is only applicable to the cases where the switching state after UL TX switching is not unique. If the switching state after UL TX switching for one band is unique, the configuration of RRC parameter uplinkTxSwitching-DualUL-TxState would doesn’t take effect for that band. For example, if the UE doesn’t support 2 ports UL transmission on band C and is configured with dualUL for band pair{C, D}, when the UE is indicated to switch from band A and band B to band C, the TX chains would switch to band C and band D regardless whether oneT or twoT is configured via RRC parameter uplinkTxSwitching-DualUL-TxState. This is because there is no ambiguity switching cases issue for band C. To clarify the applicable condition of RRC parameter uplinkTxSwitching-DualUL-TxState, we suggest updating the main bullet of baseline R2 “understanding” as follows,
“When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx if there are multiple possible switching cases after UL TX switching.”
Proposal 1: The RRC parameter uplinkTxSwitching-DualUL-TxState is only applied to the case when there are multiple possible switching cases after UL TX switching. 

In RAN1 agreement on case#2, it implies if there is one band where concurrent transmission with any other band is supported, the network will always configured an associated band for that band; Otherwise, network does not configure an associated band for the band. However, according to RAN2 understanding, it totally depends on network to determine whether to configure the associated band for one band or not, even if the concurrent transmission is supported for the band. Due to the parameter uplinkTxSwitching-DualUL-TxState being used to indicate oneT or twoT for a cell group, it can provide configuration flexibility for a cell when the network determines whether a band is configured with an associated band or not. Thus, it’s better to leave the configuration of associated band to the network configuration and recommend RAN2 understanding on the configuration of associated band. The logic of TX state configuration in baseline R2 “understanding” can be confirmed by RAN1.
Proposal 2: The logic of TX state configuration in baseline R2 “understanding” can be confirmed by RAN1.

In a summary, based on RAN1 understanding, the baseline R2 “understanding” is suggested to update as follows:
P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx if there are multiple possible switching cases after UL TX switching:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- Switching 2Tx chains to band C.

Proposal 3: Based on RAN1 understanding, the baseline R2 “understanding” is suggested to update as follows:
P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx if there are multiple possible switching cases after UL TX switching:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- Switching 2Tx chains to band C.

	[4]
NTT DOCOMO
	In [2], RAN2 asked RAN1 to check following RAN2 agreements regarding RRC configuration of Tx state (oneT or twoT) if there is any issue.
	RAN2#121
For RRC configuration to clarify ambiguous Tx state, RAN2 should introduce an RRC configuration that associates a band to another band which the unused Tx chain is switched to when the switch is from concurrent transmission on two bands to 1 Tx transmission on another band.
RAN2#121bis-e
P2: RAN2 reuse uplinkTxSwitching-DualUL-TxState-r17 to indicate the state of Tx chains for dualUL mode.

P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- Switching 2Tx chains to band C.



Above is based on the RAN1 agreement that existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState is reused to solve the issue on ambiguous switching state, and when switching is from A+B to 1 port on C and oneT is indicated, UE determines the associated band for another Tx chain based on new RRC parameter. What RAN2 additionally agreed is that if switching is from A+B to 1 port on C but the network does not configure uplinkTxSwitching-DualUL-TxState or associated band for band C, both Tx chains switch to band C as in the case that twoT is configured. There should be no problem as it is quite straightforward and simplest behaviour as switching both Tx chains to same band is the same behaviour as in switched UL case.
Observation 1: Following RAN2 agreement has no issue from RAN1 perspective, and hence no reply to R1-2304327 is necessary.

	[5]
Huawei
	In RAN1#111, RAN1 achieved following agreement on the determination for Tx chain state. Based on the agreement, when UE is indicated to switch from concurrent transmission on band A and B to 1 port transmission on band C, the Tx chain state is determined as below, 
· If uplinkTxSwitching-DualUL-TxState is set to oneT and band C where concurrent transmission with any other band is not supported, UE shall consider this as if 2 ports transmission took place on band C.
· If uplinkTxSwitching-DualUL-TxState is set to oneT and associated band is configured to band C, UE shall consider this as if 1 port transmission on band C and 1 port transmission on the band associated with the band C.
· If uplinkTxSwitching-DualUL-TxState is set to twoT, UE shall consider this as if 2 ports transmission took place on band C.
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases
Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled


Therefore, the uplinkTxSwitching-DualUL-TxState must be indicated based on above agreement and the the sub-bullet “Switching 2Tx chains to band C” in RAN2 incorrect. The intention of the clarification of Tx chain state is only to determine the switching gap for the future triggered UL Tx switching. Similar to the following agreement for switched UL, when associated band is not configured for a band that cannot allow concurrent transmission with any other band, “twoT” is assumed and whether to switch 1Tx chain or switch 2Tx chains to band C is still up to UE implementation. Similarly, for all configuration leading to “twoT” assumption, it should not force UE to switch both Tx chain to the band for transmission.
	Agreement:
For switched UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario


Therefore, we propose,
Proposal: RAN1 confirms the RAN2 understanding on the determination of Tx chain state with following revisions in red:
	· P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- For determination of switching gap for a triggered UL Tx switching, switching 2Tx chains to band C is assumed.






Based on above, the situation can be summarized as below.
	· Reply to RAN2 that “RAN1 shares the same understanding on the RAN2 agreements mentioned in the RAN2 LS”: [2]
· Reply to RAN2 with some clarification on baseline RAN2 understanding
· “When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx if there are multiple possible switching cases after UL TX switching:”: [3]
· “- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C: ---- For determination of switching gap for a triggered UL Tx switching, switching 2Tx chains to band C is assumed.”: [5]
· No reply is necessary and just note the conclusion that RAN1 shares the same understanding on the RAN2 agreements in RAN1 chair’s note: [4]



Based on Monday online discussion, some companies pointed that there may be different understanding among companies and hence some discussion is necessary.
The moderator would like to ask companies to provide feedback on following questions.
Question 1
Do you agree with [3] that the determination of associated band based on RRC configurations is only if there are multiple possible switching cases after UL Tx switching and it should be informed to RAN2?
	Company
	Comment

	Apple
	Essentially, is the point of the suggestion in [3] is that only when there is potential of ambiguity, then only the logic of associated bands applied? 
Is that’s the understanding, we are fine with the suggestion

	ZTE
	It is not clear why we need to add “only if there are multiple possible switching cases after UL Tx switching”. Taking “A+B C” as an example, UE is not clear whether to switch both 2 Tx chains to band C or only switch 1 Tx chain to band C and another Tx chain to another band. The issue exists because of this ambiguity. We don’t think we need to add any thing here.

	NTT DOCOMO
	We think it is already clear from RAN1 agreement as below.
Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases

Therefore, we think there is no need to clarify it again.

	Qualcomm
	We share similar view as NTT DOCOMO, no need to add this clarification as the agreement is already very clear.

	vivo
	Same view as DOCOMO

	Xiaomi
	Same view as DOCOMO, no thing additional is needed.

	Apple
	Based on clarification from DOCOMO, we are fine that there is no need for clarification  

	CATT
	We think the application condition “if there are multiple switching cases after UL Tx switching” should be informed to RAN2. Although it’s already clear in RAN1 agreement, it doesn’t capture in RAN2’s understanding and we don’t think that is a common understanding among RAN2’s companies. 
Based on the RAN2’s understanding in the LS, even if there is only one switching case after UL TX switching for one band, the TX chains are switched according to the oneT or twoT configuration. For example, if band C only supports concurrent transmission with band D, when UE is indicated to switch from band A+band B to band C and twoT is configured, the UE will switch 2TX chain to band C. But according to RAN1’s agreement, the ‘oneT or twoT’ configuration cann’t be applied to the above example, and the UE will switch 1TX chain to band C and another 1TX chain to band D. To avoid misunderstanding of RAN2, the application condition should be informed to RAN2 to clarify RAN1’s agreement. 

	LGE
	Share the view with DOCOMO

	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
The majority of ccompanies thinks that no additional clarification is necessary as RAN1 agreement is clear.
So, the moderator’s proposal is no clarification on “the determination of associated band based on RRC configurations is only if there are multiple possible switching cases after UL Tx switching” in the potential reply LS to RAN2.

	CATT
	If most of companies think RAN1 agreement is clear enough that the associated band configuration is only applied to the case if there are multiple possible switching cases after UL Tx switchin, we can live up with no further clarification in LS and ask RAN2 colleague to take this application condition into account. 



Question 2
Do you agree with [5] that the determination of associated band based on RRC configurations is only for determination of switching gap for a triggered UL Tx switching and actual switching (i.e., actual associated band of each Tx chain after switching) is up to UE implementation? Do you also agree RAN1 clarification on this point should be informed to RAN2?
	Company
	Comment

	Apple
	Primarily, it is for the determination of switching gap of currently triggered switching, but also, it may impact how switching states and corresponding switching gap is determined for following future triggered switching. 

	ZTE
	The current wording in RAN2 LS is aligned with RAN1’s previous agreements (copied below). The current wording in RAN1 draft spec is also more aligned with the wording with RAN2’s current wording. In the end, whether UE switches 1 Tx chian or 2 Tx chains to the other band will not be presented in the spec. 
We don’t think we need to complicate the discussion here, we can just confirm RAN2’s understanding and no need to send reply LS to RAN2.
RAN1 spec
If the UE is configured with uplinkTxSwitching-DualUL-TxState set to 'oneT', when the UE is under the operation state in which 1-port transmission can be supported on one carrier on the 1st band and the 2nd band followed by no transmission on any carrier on these two bands and 1-port transmission on the other carrier on the 3rd band the UE shall consider this as if 1-port transmission was transmitted on the 3rd band and the band associated with the 3rd band as configured by [AssociatedBand], otherwise the UE shall consider this as if 2-port transmission took place on the transmitting carrier.

RAN1 agreements
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases
Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled




	NTT DOCOMO
	We share similar view with ZTE that informing this discussion and corresponding clarification to RAN2 may cause unnecessary confusion. In addition, the field description of uplinkTxSwitching-DualUL-TxState describes “Value oneT indicates 1Tx is assumed to be supported on the carriers on each band, value twoT indicates 2Tx is assumed to be supported on that carrier.”, and hence anyway such ambiguity resolution (e.g., associatedBand) would also be described as assumption instead of actual Tx chain state/switching in specifications.

	Qualcomm
	We share similar views as ZTE and DOCOMO, we also agree with Apple that this could be used to align the Tx states between network and UE for future switching.
We propose not add this additional wording.

	vivo
	Same view as Apple that the determination of associated band based on RRC configurations is also for determining the Tx state. We are ok with DOCOMO and ZTE’s proposal to just confirm RAN2 understanding.

	Xiaomi
	We share same view as companies that directly confirm RAN2 understanding is sufficient. 
Besides, we don’t quite understand the logic that only add clarification on the case two Tx chains are switched to band C, but it is not needed for the case wherein 1 Tx chain is switched to band C and the other Tx chain is switched to the associated band.

	Apple
	Also agree no need for further clarification 

	CATT
	We are ok with informing this point to RAN2. 

	LGE
	We also think if we send an LS to RAN2 it would be sufficient to confirm the RAN2 understanding in their LS. No need to add an additional clarification.

	Huawei, HiSilicon
	In our tdoc [5], only the second bullet needs a clarification rather than both bullets.
It is important to keep the legacy UE behaviour for 1-port UL transmission on one band when there is no any configured association band or concurrent transmission on any other band. In this case, the legacy UE behaviour is whether 2Tx chains are used for 1-port transmission or not is up to UE implementation. However, the second bullet is not in line with the legacy behaviour. For example, the second bullet covers the case where a band has no companion band to support concurrent transmissons on them and thus the band has to be configured with “switchedUL” only for all relevant band pair. According to the following RAN1 agreement, “twoT” is always applied for the scheduled one port transmission on the band. But whether two Tx chains are switched to the band for the one port transmission is still up to UE implementation, which is in line with the second agreement where “assumed” are particularly used to replace any wording like “switched” for the UE behaviors under “switchedUL” configuration. However, the wording in RAN2 LS put back the term “switch” and force a UE to switch all Tx chains in this case. Therefore, it is not in line with the RAN1 agreements. 
Additionally, companies’ replies seem to identify no issue for our proposal and also prefers no new UE behaviour that forces UE to switch both Tx chains in this case. Therefore, it is unclear why not to confirm a better wording to address all concerns and in line with all existing RAN1 agreements. 
Our proposal is 

Proposal: RAN1 confirms the RAN2 understanding on the determination of Tx chain state with following revisions in red:
	· P3-2: Baseline R2 “understanding” 
When the UE is indicated to switch from two bands to one different band (e.g. A+B => C), follow below logic when determine the switched Tx:
- If network indicates 1port transmission on band C,
and uplinkTxSwitching-DualUL-TxState is set to oneT, and the associated band is configured to band C:
---- Switch 1Tx chain to band C and switch another Tx chain to associated band;
- Else if network indicates 1port transmission on band C, but uplinkTxSwitching-DualUL-TxState is not configured or is set to twoT, or associated band is not configured to band C:
---- For determination of switching gap for a triggered UL Tx switching, switching 2Tx chains to band C is assumed.




	Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled



	Agreement:
For switched UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario




	Moderator (NTT DOCOMO)
	Thank you very much for the feedbacks!
The majority of ccompanies thinks that no additional clarification is necessary and RAN1 can just confirm the RAN2 understanding.
So, the moderator’s proposal is just to confirm RAN2 understanding without adding any clarification in the reply LS to RAN2.




Question 3
Based on the discussion on Question 1 and 2, do you agree with the proposed reply LS based on [2] in Section 4?
	Company
	Comment

	Vivo2
	agree

	CATT
	agree

	ZTE
	agree

	Huawei, HiSilicon
	Not agree. Confirming a LS with different wording from the existing RAN1 agreements is equivalent to make a new RAN1 agreement.
So far, it is unclear which part of our proposals are not in line with the existing agreements.

	Qualcomm
	We agree with FL’s proposal in Section 4.

	Moderator (NTT DOCOMO)
	Based on the offline discussion with Huawei/HiSi, following alternatives can be considered.
Alt.1: Send the proposed reply LS in section 4
· Vivo, CATT, ZTE, Qualcomm and NTT DOCOMO agree
· Huawei/HiSi do not agree
Alt.2: Send alternative reply LS (just capturing RAN1 agreements as shown in section 5)
· Huawei/HiSi are ok
Alt.3: Do not send a reply LS
· Huawei/HiSi are ok






4. Proposed reply LS
	[bookmark: _Hlk2178737]3GPP TSG RAN WG1 #113	  	     R1-23xxxxx
Incheon, Korea, May 22nd – May 26th, 2023

Title:	Reply LS on RRC configuration of Tx state in Rel-18 UL Tx switching
Response to:	R1-2304327 (R2-2304472)
Release:	Rel-18
Work Items:	NR_MC_enh-Core

Source:	RAN WG1
To:	RAN WG2
CC:	RAN WG4

Contact Person:	
Name:	Hiroki Harada
E-mail Address:	hiroki.harada.sv@nttdocomo.com

Attachment:	               


1. Overall Description:

RAN1 would like to thank RAN2 for the LS R1-2304327/R2-2304472. RAN1 shares the same understanding on the RAN2 agreements mentioned in the RAN2 LS.

2. Actions:
To RAN WG2
ACTION: RAN1 kindly asks RAN2 to take the above feedback into account.

3. Date of Next RAN WG1 Meetings:
TSG-RAN WG1 Meeting #114			August 21 to 25, 2023		Toulouse, FR






5. Alternative reply LS
	3GPP TSG RAN WG1 #113	  	     R1-23xxxxx
Incheon, Korea, May 22nd – May 26th, 2023

Title:	Reply LS on RRC configuration of Tx state in Rel-18 UL Tx switching
Response to:	R1-2304327 (R2-2304472)
Release:	Rel-18
Work Items:	NR_MC_enh-Core

Source:	RAN WG1
To:	RAN WG2
CC:	RAN WG4

Contact Person:	
Name:	Hiroki Harada
E-mail Address:	hiroki.harada.sv@nttdocomo.com

Attachment:	               


1. Overall Description:

RAN1 would like to thank RAN2 for the LS R1-2304327/R2-2304472. RAN1 would like to inform following RAN1 agreements.
	Agreement
Following working assumption is confirmed with updates.
Working Assumption
At least for dual UL, reuse existing RRC parameter {oneT, twoT} via uplinkTxSwitching-DualUL-TxState to solve the issue on ambiguous switching state at least for following cases
· Case#1 of the issue: two Tx chains are currently associated with band A, and next transmission is 1 port transmission on band B, but there are multiple possible switching cases where 1P on band B is supported
· if twoT is indicated, both of two Tx chains are switched to band B
· if oneT is indicated, one Tx chain is switched to band B while another Tx chain remains on band A
· Case#2 of the issue: two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, but there are multiple possible switching cases where 1P on band C is supported
· if twoT is indicated, both of two Tx chains are switched to band C
· if oneT is indicated, one Tx chain is switched to band C while how to determine the associated band for another Tx chain is FFS
· Alt.1: based on gNB’s configuration/indication e.g., new RRC parameter
· Alt.2: based on predefined rule
· Other alternative is not precluded
· FFS for other potential cases

Agreement
In Case#2 where two Tx chains are currently associated with band A and B, and next transmission is 1 port transmission on band C, if oneT is indicated via uplinkTxSwitching-DualUL-TxState, one Tx chain is switched to band C and associated band for another Tx chain is determined by new RRC parameter which is down-selected from following alternatives.
· An associated band is configured for each band so that another Tx chain is associated with the configured band (as associated band for the transmitting band)
· E.g., associated band for each transmitting band is configured as {B for A}, {A for B}, {A for C} and {C for D}. 
· When 1 port transmission on band C is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band B is switched to band C while another Tx chain associated with band A remains unchanged (because band A is associated band for band C)
· When 1 port transmission on band D is scheduled and Tx chains are currently associated with band A and B, Tx chain associated with band A (or B) is switched to band D while another Tx chain associated with band B (or A) is switched to band C (because band C is associated band for band D)
If there is one band where concurrent transmission with any other band is not supported, NW does not configure an associated band for the band. In such case, even if oneT is configured, UE performs switching as twoT is configured when 1 port transmission on the band is scheduled

Agreement:
For switched UL, if UE supports up to 2 ports UL transmission only on some of the bands in the band combination, only switching cases (Tx chain states) with 2T are assumed
· Based on the assumption, the switching gap is required for every UL transmission with changing transmitting band from preceding transmission in this scenario




2. Actions:
To RAN WG2
ACTION: RAN1 kindly asks RAN2 to take the above feedback into account.

3. Date of Next RAN WG1 Meetings:
TSG-RAN WG1 Meeting #114			August 21 to 25, 2023		Toulouse, FR






6. Conclusion
Except for two companies (Huawei/HiSilicon), all companies agreed that no additional clarification is necessary and RAN1 can just confirm the RAN2 understanding. The two companies cannot agree to send reply LS if the reply is just to confirm the RAN2 understanding. They are ok to not to send reply LS.
The draft reply LS is prepared in R1-2306196 according to the discussion and Section 4.
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