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Source:	NTT DOCOMO, INC. [to be RAN WG2]
To:	RAN WG1, RAN WG4	Comment by Riki Okawa (大川 立樹): After further checking with our RAN1 colleague, he said that the only RAN1 agreement about switching periods is below, and this is to leave the discussion to RAN4. Therefore, we do not see need to ask RAN1…

Agreement
Send LS to RAN4 to ask their feedback on the potential increase of switching period and complexity in the case of UL Tx switching across 3 or 4 bands
-       In the LS, observations based on the evaluation results and alternative switching mechanisms discussed in RAN1 are captured for the information to RAN4
-       In the LS, RAN1 also asks RAN4 feedback on whether following assumption can be considered as baseline UE assumption/behavior even in case of the UL Tx switching across 3 or 4 bands
n When one of the two Tx chains is triggered to switch from one band to another band, another Tx chain which is in any of bands is also not expected to be used for transmission during the switching period	Comment by Riki Okawa (大川 立樹): After offline discussion, we noticed that in Rel-17, RAN1 discussed and decided how to differentiate 1Tx and 2Tx switching and concluded to introduce RRC configuration (uplinkTxSwitching-2T-Mode-r17). To respect RAN1 work in Rel-17, we would like to ask for confirmation by RAN1.	Comment by ZTE-LiuJing: We agree RAN1 should be asked, and we can update the question accordingly. see below comments. 
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Contact person:	Riki Okawa
	riki.ookawa.rp@nttdocomo.com

Attachments:	none

1	Overall description
RAN2 has discussed introduction of UE capability for length of switching periods. RAN2 has taken following RAN4 agreement in RAN4#104-e into account.
	Agreement:
On the length of switching period:
· For UL switching period with Tx switching across 3 or 4 bands, RAN4 agreed to reuse the same set of values as in Rel-16/17, i.e., {35 us, 140 us, 210 us} for UL CA and SUL.
· The length of switching period is applied per band pair for each band combination. 
· For each band pair, the switching period can be the same or different for 1Tx-2Tx switching and 2Tx-2Tx switching based on UE reporting, which is similar as in Rel-17.
· Note: For UE reporting different periods for 1Tx-2Tx switching and 2Tx-2Tx switching for a band pair, similar to Rel-17, it is RAN4 understanding that the 2Tx-2Tx switching period is applied when 2Tx-2Tx switching mode is configured.
· For the same band pair, RAN4 has not concluded on whether the same or a different value can be reported for the specific band pair supporting Tx switching across 3 or 4 bands in Rel-18 compared to Tx switching across 2 bands specified in Rel-16/17.



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 has taken following RAN4 agreement informed via LS (R4-2303507, R2-2302433):
	Issue 1: Exact value of Tx switching period for each band pair
RAN4 discussed the exact value of Tx switching period for each band pair in the band combination, and has agreed that:
· For Rel-18 UE, for a band pair within a band combination supporting Tx switching among 3/4 bands, the switching period reported by UE for Rel-18 3/4-band Tx switching can be the same or different from the switching period for Rel-16/17 2-band switching operations.
· Note 1: the set of candidate values is still the same, i.e., {35 us, 140 us, 210 us}, according to the agreement in RAN4 #104e.
· Note 2: here the band pair is a pair of bands within which there is a switching with a switching period.


However, RAN2 could not conclude whether the UE always report switching periods even when the switching period is the same value as Rel-16/17. 
Question 2. RAN2 respectfully asks RAN4 whether the UE needs to:	Comment by Riki Okawa (大川 立樹): To solve the following FFS
FFS if the UE supports 1T-2T, whether the UE need to report this capability for every case (or whether it could/should be inferred from R1617 reporting).	Comment by Ericsson: In our understanding, the current description for this question is up to RAN2 only, i.e. it would just imply in whether we optimize the signaling or not. We understand the question would be whether both 2T-1T and 2T-2T must be supported together for Rel-18.
	Comment by CATT-Luyang: We understand there are different issues, one issue is whether Rel-18 capabilities should be always reported independently with the previous releases, the other issue is the signalling optimization. Thus, we add a question for the later issue.	Comment by OPPO (Qianxi Lu): Same feeling as Ericsson. So instead of adding one question, we feel the Q2 can be saved, and the original Q3 can be kept to reflect the root issue here. No need to add one more Q. 	Comment by Huawei, HiSilicon: We also share the same understanding with Ericsson. 
For the signalling aspect (whether to report R18 value even when it is the same as the value reported for R16/17), is in RAN2 scope, we do not need to ask. 
We prefer to ask question: whether supporting 2Tx-2Tx implies 1Tx-2Tx/2Tx-1Tx switching for the same band pair, or it needs to be explicitly indicated e.g. via e.g. via 1Tx-2Tx switching period.	Comment by Riki Okawa (大川 立樹): Yes, I agree it seems to be RAN2 issue. Fine to remove Q2 (Question # is modified later). Then I’d like to note that RAN2 should solve Q2 in May meeting (your contributions are very welcome).
-	report a length of switching period for 1T-2T switching via Rel-18 signalling even when it is the same value as the switching period being reported via Rel-16 UE capability for the same band pair.
-	report a length of switching period for 2T-2T switching via Rel-18 signalling even when it is the same value as the switching period being reported via Rel-17 UE capability for the same band pair.

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.	Comment by Riki Okawa (大川 立樹): To align to the terminology in RAN4 agreement.
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 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 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 assumption into account and and asks for feedback if there is any issue:
RAN2 assume for the band pair supporting 2Tx-2Tx switching, the UE always support 1Tx-2Tx switching.
Question 3. (To RAN4)	Comment by Riki Okawa (大川 立樹): To solve the following FFS. 
FFS if the absence of 2Tx-2Tx per-band-pair UE capability (switching period) means the UE does not support 2Tx-2Tx UL Tx switching.
If RAN4 answered no problem, RAN2 can discuss whether 2T-2T period can be reused as this indication or separate signal like {supported, notSupported} is needed.	Comment by OPPO (Qianxi Lu): Thanks Riki for the quick draft!
For Q3, we are not super clear on the scenario:
1/ we understand that the MIMO layer of each band indicate whether the corresponding band support 1T or 2T
2/ if 1T is indicated for band-A, the band-A should be able to do 1T2T switch with another band-B indicating 2T
3/ or if 2T is indicated for band-A, we assume band-A UE should be able to do both 1T2T and 2T2T switching with another band-B indicating 2T
From this perspective, whether there is a reason for UE, on top of mimo layer indication, to report anything additional for the capability of 1T2T / 2T2T switching? 	Comment by OPPO (Qianxi Lu): After some further offline, seems the intention is to diff between the following two sub-cases in case-3 above (mimo layer = 2)
3a/ bi-directional 1T2T switch (only 1 Tx chain switches) is supported (and we are not sure if the intention is to restrict the number of tx chain to switch at ONE step, but allowing two tx chain switching via TWO steps, or disallow two tx chain via TWO steps either)
3b/ 2T2T switch (can switch 2 Tx chains at one step) is supported
In any case, some clarification on the Q would be helpful (currently the Q seems not quite comprehensive on what is the real question)	Comment by Ericsson: We think the case 3) is the one to be clarified as indicated in our comment above as well. From that perspective, question 2 would not be required as it is.	Comment by CATT-Luyang: Understand OPPO may want to also include the case of 1T-2T switching in Q3.	Comment by OPPO (Qianxi Lu): Same view as Ericsson. (Yet would be good that Rapp clarify if we are aligned intentionally, i.e., whether the Q is to ask for view on 3a/3b difference?)	Comment by Huawei, HiSilicon: Similar view as Ericsson and OPPO. We also want to clarify the intention here is to ask if the switching period represent to support of UL Tx switching? We understand switching period and MIMO layer should be taken into account together. 
And our comment online is that UE needs to indicate switching period for every possible band pair, and the band pair can support either 1Tx-2Tx switching only or 2Tx-2Tx switching. Better to confirm with RAN1/4 as well.	Comment by Riki Okawa (大川 立樹): Thank you for discussion. To address OPPO’s question (about 3/), I had Apple’s comment in [AT121bis-e][021][MCE] (reply to ZTE’s comment) in my mind. In short, UE might not support 2T-2T switching even though both bands support 2Tx MIMO. This should be clarified by RAN4. I added clarification.
For 3a/ and 3b/, I’m not confident if I understand your intention but my understanding is, if the UE does not support 2T-2T switching, only the ONE-step switching (e.g., A+A => B+B) is restricted while TWO-step switching (e.g., A+A => A+B => B+B) is allowed.
To CATT’S change, this should not address the FFS above. Please correct me if I missed other intention.
RAN2 respectfully asks RAN4 to feedback if there is any issue:
The UE reports whether it supports 2Tx-2Tx switching via per-band-pair UE capability.


	Comment by Ericsson: If there is any extra aspect we need to ask, we should extract the actual aspect that concerns RAN4. It seems we would be asking here how RAN2 should design the signaling, which should not be the intention. We also do not understand what does it mean that a “band combination can be shared”, since each band combination is unique and there is no derivation of UE support of a feature from combining two or more band combinations.	Comment by Riki Okawa (大川 立樹): We do not think this question is really needed. Below RAN4 agreements in April meeting may solve:
	The indication of supported switching band combinations of the UE capability can also imply the capabilities of the fallbacks in accordance with the current 38.331 fallback framework.
	Rel-18 Tx switching capability will include all sufficient capabilities for two-band switching. In addition, UE may also declare two-band Tx switching capabilities with Rel-16 and/or Rel-17 capabilities. If UE is configured for two-band Tx switching only and UE declares those Rel-16/17 capabilities, then Rel-16/17 capabilities apply for this two band Tx switching.	Comment by ZTE-LiuJing: Agree with NTT Dococmo, RAN4 already agreed the fallback cases and sent LS to RAN2, this question is not needed. 	Comment by Huawei, HiSilicon: Agree with Rapp.



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 4. (To RAN4)	Comment by Riki Okawa (大川 立樹): Based on ZTE’s comment in online session.
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.	Comment by ZTE-LiuJing: This question impacts both RAN1 and RAN4 (the rule of determining switching period is captured in RAN1 spec), we suggest to ask both RAN1 and RAN4. 	Comment by Riki Okawa (大川 立樹): I agree that RAN1 should know which option should be applied, but I think RAN1 has no clue to down-select from two options because they are not even aware of two-period concept (this came from RAN4 agreement). I tried to require RAN1 to keep informed of discussion between RAN2 and RAN4.	Comment by Huawei, HiSilicon: Can we add “if both switching periods of 2Tx-2Tx switching and 1Tx-2Tx switching can be reported for the same band pair” in the end of the sentence?	Comment by Riki Okawa (大川 立樹): Thank you. It is reflected.
Option 1: Based on implicit rules, e.g., apply the 2Tx-2Tx switching period is only applicable for specific switching cases,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)-. (If Option 1 matches RAN4 intention, RAN2 would like to ask the details on the rule.)
Option 2: Based on explicit RRC configuration, i.e., gNB configures which period is applied per band pair.	Comment by ZTE-LiuJing: Per-band pair configuration seems not workable, because for A+B->C+D, it is unclear which band pair’s value should be applied?

Considering this option hasn’t been discussed in RAN2, maybe we can just ask if they see any problem of Option 1?	Comment by Huawei, HiSilicon: So we can just keep the first part (based on explicit RRC configuration), which should be sufficient info to RAN1/4.	Comment by Riki Okawa (大川 立樹): I must admit that both options were not discussed enough. I think option 2 better aligns to Rel-17 behaviour (gNB indicates uplinkTxSwitching-2T-Mode-r17 to clarify which period should be taken)
Question 5. (To RAN1)	Comment by Riki Okawa (大川 立樹): Based on ZTE’s comment in online session.
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	Actions
To RAN WG1
ACTION: 	RAN2 respectfully requests RAN1 to take above discussion and questions into account and asks feedback if there is any issue.

To RAN WG4	Comment by ZTE-LiuJing: Need to be updated	Comment by Riki Okawa (大川 立樹): Thank you!
ACTION: 	RAN2 respectfully requests RAN4 to provide feedback to the above questions.

3	Dates of next TSG RAN WG2 meetings
[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK53][bookmark: OLE_LINK54]TSG RAN WG2 Meeting #122	22nd - 26th May 2023	Incheon, KR
TSG RAN WG2 Meeting #123	21st – 25th August 2023	Toulouse, FR

