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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the discussions and proposals in AI 7.2.11 regarding NR UE features for others, i.e., FGs that are not dedicated to a specific Rel-16 work item/TEI.
Based on the discussions summarized in Section 2, followings are parts of the suggested email discussions/approvals for AI 7.2.11. 
FL proposal of email discussion/approval:
[104-e-NR-UEFeature-Others-01] Email discussion/approval on NR UE features for others (25th Jan – 29th Jan)
· Whether/how to update the prerequisite of FG22-1/2
· Regarding FG22-6/6a/7
· Whether or not to add replicated FGs 6-[8/]9/9a to be reported with FG22-7
· Whether or not to update how to handle SDL/SUL
· Whether or not to confirm the working assumption on how to count SUL
· Whether/how to cover the case where the NUL and the SUL are in different FRs or in different licensed/unlicensed types
· Whether/how to update the prerequisite of FG22-8a/b/c/d
· Regarding licensed/unlicensed differentiation for Rel-15 FGs
· Confirm the FG descriptions of new FGs to indicate the support of following FG in unlicensed band (as agreed in RAN1#103-e)
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· Whether or not to add new FG(s) to indicate the support of following FG in unlicensed band
· [FG 4-19]
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· Whether/how to clarify the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers
· Whether or not to introduce new FG to indicate which interpretation is supported for FG3-5b
· Whether or not to introduce new FGs related to cri-RI-CQI reporting 


Companies are encouraged to check above FL proposal and to provide feedback if any in below.
	Company
	Comment

	Nokia, NSB
	Discussion points #1-#4 are OK to be further discussed.
On 22-8a/b/c/d we see there is a need to update the pre-requisites, but also to ensure the description incorporates the content of the original Rel-15 FGs as well. But this can be part of the discussion itself.
 Discussion points #5 and #6 are not required in our view.

	Apple
	We support to discuss point #1/2/3/4/6
We also support to discuss point #5, but it is very likely to be handled in the Rel-15 CR session. So very likely, we do not need to discuss it here.
Regarding point #6, if time permits, we hope we can discuss this point since this is one of the issue for UE to support reciproicity based MIMO deployment, i.e., port selection codebook 

	ZTE
	We support to discuss points #1, #2, #3, #4, #5. 
For discussion point #1, we think this is a critical issue based on the RAN2 discussion notes (as copied below in Section 2.1).  Companies still have different views on this issue, it is better to clarify it.
Discussion point #6 is not required in our view.

	DOCOMO
	We are fine with the FL proposal

	Ericsson
	· FG22-1/2: Do not see need to discuss.
· FG22-6/6a/7: OK to discuss
· FG22-8a/b/c/d prerequisite: OK to discuss
· Licensed/unlicensed differentiation for Rel-15 features: OK to discuss the remaining issues from last meeting
· FG3-5b: This is related to Maintenance (Issue#3 on Ambiguity Issues for UE Features with Cross-Carrier Operation). We are OK to discuss our proposal along with the other papers in maintenance AI.
· New FGs related to cri-RI-CQI CSI reporting: No need to introduce a new FG related to cri-RI-CQI reporting – avoid market fragmentation

	Huawei, HiSilicon
	FG22-1/2: No need to discuss. Ran2 already discussed this and RAN2 also acked that RAN1 concluded & closed the issue (as can be seen from the quoted RAN2 discussion from the propoent). Note the original RAN1 agreements was also led by the proposent. While now it seems to overturn the agreement. We  don’t see it is justified without new issue brought up, and, if any RAN1 action is needed, the only option is to resend the RAN1 agreement to RAN2 which consolidates RAN1 position that UL-CA (FG 6-6) is the prerequisite for both UL-CA Option 1 and Option 2.
More discussion history,
1. Based on R1-2003332 from the same proponent as [2], and the WID as quoted and its proposed fall-back motivation, an email thread [101-e-NR-UEFeatures-Others-01-TxSwitching]  was set up and led by the company on the prerequisite of UE capability UL Tx switching. 
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As a result, an agreement was clearly made from the email thread, with UL-CA option 1 clearly stated.
[image: ]

· FG22-6/6a/7: OK to discuss
· FG22-8a/b/c/d: OK to discuss
· CR/TP for partial cancelation: Should be discussed in Maintenance. There is already proposals there. Agreements are clear from UE feature point of view, what is missing is the texts in Spec.
· Licensed/unlicensed differentiation for Rel-15 features: OK to discuss
· FG 3-5b: Do not see the need. The concern is not raised from UE perspective, as there is no implementation concern. So the concern mentioned in the proponent contribution (as a network vendor) does not seem to be problematic and network can choose to configure as it wants, regardless the UE reported capability for a pre-reqursite. 
· New FG related to cri-RI-CQI report: Do not see strong motivation. The perfromace of the 2nd mode should not be questioned as there was RAN1 discussion/conclusion to justifiy it. 

	Moderator (NTT DOCOMO)
	Thanks for all feedbacks.
Based on the feedbacks, we can keep at least the discussion points #2, #3 and #4.
For the discussion point #1, four (or five) companies are ok to discuss while two (or three) company do not see the need to discuss this point. We may need to see more views from other companies. At this moment, it can be kept in the FL proposal considering that larger number of companies support this point.
For the discussion point #5, one possibility is to discuss the issue including the proposal in [4] in maintenance AI. So, it can be removed from the FL proposal for this AI.
For the discussion point #6, two companies are ok to discuss while four (or six) companies do not see the need to discuss this point. So, it should be removed from the FL proposal considering that larger number of companies do not support this point. We may need to see more views from other companies.
So, the FL proposal can be updated as below.
[104-e-NR-UEFeature-Others-01] Email discussion/approval on NR UE features for others (25th Jan – 29th Jan)
· Whether/how to update the prerequisite of FG22-1/2
· Regarding FG22-6/6a/7
· Whether or not to add replicated FGs 6-[8/]9/9a to be reported with FG22-7
· Whether or not to update how to handle SDL/SUL
· Whether or not to confirm the working assumption on how to count SUL
· Whether/how to cover the case where the NUL and the SUL are in different FRs or in different licensed/unlicensed types
· Whether/how to update the prerequisite of FG22-8a/b/c/d
· Regarding licensed/unlicensed differentiation for Rel-15 FGs
· Confirm the FG descriptions of new FGs to indicate the support of following FG in unlicensed band (as agreed in RAN1#103-e)
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· Whether or not to add new FG(s) to indicate the support of following FG in unlicensed band
· [FG 4-19]
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· Whether/how to clarify the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers

	Nokia, NSB
	Indeed, we tend to agree with Huawei that the issue raised for discussion point #1 is not essential for this meeting, given the existing agreements. Hence we are fine to focus on #2, #3, and #4, also considering the relatively large number of remaining issues on UE features for this meeting.

	ZTE
	Thanks for the Moderator’s updated proposal. 
Regarding Issue-1, thanks for listing the discussion history. As we can see in the discussion history, companies didn’t discuss whether the prerequisite applies to Option1, Option2 or both. Even in the agreements cited above, it is not clear whether the prerequisite applies to Option1, Option2 or both. As for the “fall-back operation” mentioned in our previous contribution, our intention was to say that CA Option2 can fall-back to the normal CA mode. 
Technicallly speaking, Option2 supports 1P+1P, which makes sense to include FG6-6 (normal CA) as the prerequisite. On the other hand, Option1 doesn’t support 1P+1P, there is no so-called fall-back operation to normal CA. 
Procedure wise, companies now have different understandings on this issue. There is one company making sustained objection to send LS from RAN2 to RAN1, and there are companies suggesting not to discuss this issue in RAN1, then how can we unify companies’ understandings on this issue? This will only end up with different understandings from different companies.

	Moderator (NTT DOCOMO)
	Thanks for further feedbacks.
Regarding the discussion point #1, now the situation is changed, i.e., larger number of companies do not prefer to discuss this point as RAN1 already had clear agreements. Although some other companies prefer to change the agreements, we would not be able to reach consensus to do so considering the current situation and hence having email discussion on this point may be time-consuming.
Therefore, the FL proposal is updated as below to focus on the discussion point #2/#3/#4 for the email discussion.
[104-e-NR-UEFeature-Others-01] Email discussion/approval on NR UE features for others (25th Jan – 29th Jan)
· Regarding FG22-6/6a/7
· Whether or not to add replicated FGs 6-[8/]9/9a to be reported with FG22-7
· Whether or not to update how to handle SDL/SUL
· Whether or not to confirm the working assumption on how to count SUL
· Whether/how to cover the case where the NUL and the SUL are in different FRs or in different licensed/unlicensed types
· Whether/how to update the prerequisite of FG22-8a/b/c/d
· Regarding licensed/unlicensed differentiation for Rel-15 FGs
· Confirm the FG descriptions of new FGs to indicate the support of following FG in unlicensed band (as agreed in RAN1#103-e)
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· Whether or not to add new FG(s) to indicate the support of following FG in unlicensed band
· [FG 4-19]
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· Whether/how to clarify the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers

	ZTE
	Thanks for the updated moderator proposal. 
We understand the current situation. But it is unfortunate that companies prefer not to calrify the previous RAN1 agreements, which is not clear from our perspective. 

	Moderator (NTT DOCOMO)
	Based on further discussion over emails on the discussion point #1, we can either resend the RAN1 agreements to RAN2 or make a RAN1 conclusion that RAN1 has discussed the issue and RAN1 agreements are unchanged, as a part of the email discussion for UE features for others in 7.2.11.
So, FL proposal can be updated as below.
[bookmark: _Hlk62231923][104-e-NR-UEFeature-Others-01] Email discussion/approval on NR UE features for others (25th Jan – 29th Jan)
· Regarding the prerequisite of FG22-1/2, either resend the RAN1 agreements to RAN2 or make a RAN1 conclusion that RAN1 has discussed it and RAN1 agreements are unchanged
· Regarding FG22-6/6a/7
· Whether or not to add replicated FGs 6-[8/]9/9a to be reported with FG22-7
· Whether or not to update how to handle SDL/SUL
· Whether or not to confirm the working assumption on how to count SUL
· Whether/how to cover the case where the NUL and the SUL are in different FRs or in different licensed/unlicensed types
· Whether/how to update the prerequisite of FG22-8a/b/c/d
· Regarding licensed/unlicensed differentiation for Rel-15 FGs
· Confirm the FG descriptions of new FGs to indicate the support of following FG in unlicensed band (as agreed in RAN1#103-e)
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· Whether or not to add new FG(s) to indicate the support of following FG in unlicensed band
· [FG 4-19]
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· Whether/how to clarify the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers


	Moderator (NTT DOCOMO)
	Based on further feedback, the FL proposal is updated as below to remove the discussion point #1 again.
[104-e-NR-UEFeature-Others-01] Email discussion/approval on NR UE features for others (25th Jan – 29th Jan)
· Regarding FG22-6/6a/7
· Whether or not to add replicated FGs 6-[8/]9/9a to be reported with FG22-7
· Whether or not to update how to handle SDL/SUL
· Whether or not to confirm the working assumption on how to count SUL
· Whether/how to cover the case where the NUL and the SUL are in different FRs or in different licensed/unlicensed types
· Whether/how to update the prerequisite of FG22-8a/b/c/d
· Regarding licensed/unlicensed differentiation for Rel-15 FGs
· Confirm the FG descriptions of new FGs to indicate the support of following FG in unlicensed band (as agreed in RAN1#103-e)
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· Whether or not to add new FG(s) to indicate the support of following FG in unlicensed band
· [FG 4-19]
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· Whether/how to clarify the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers



Based on the preparation phase email discussion, following email discussions were confirmed by RAN1 chairman.

Others
[104-e-NR-UEFeature-Others-01] Email discussion/approval on NR UE features for others (25th Jan – 29th Jan) – Hiroki (DCM)
1. Regarding FG22-6/6a/7
22. Whether or not to add replicated FGs 6-[8/]9/9a to be reported with FG22-7
22. Whether or not to update how to handle SDL/SUL
22. Whether or not to confirm the working assumption on how to count SUL
22. Whether/how to cover the case where the NUL and the SUL are in different FRs or in different licensed/unlicensed types
1. Whether/how to update the prerequisite of FG22-8a/b/c/d
1. Regarding licensed/unlicensed differentiation for Rel-15 FGs
24. Confirm the FG descriptions of new FGs to indicate the support of following FG in unlicensed band (as agreed in RAN1#103-e)
0. FG 1-2 (SS block based SINR measurement (SS-SINR))
0. FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
0. FG 3-6 (Dynamic SFI monitoring)
0. FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
0. FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
0. FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
24. Whether or not to add new FG(s) to indicate the support of following FG in unlicensed band
1. [FG 4-19]
1. [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
24. Whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
24. Whether/how to clarify the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers
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2. Discussion on Rel-16 NR UE features for others


Prerequisite of FG22-1/2
Following proposals are made in contributions.
	[2]
	During RAN2#112-e meeting, companies discussed the ambiguity issue of UL Tx switching for FG22-1 and FG22-2. RAN2 intended to send an LS to RAN1 and ask RAN1 further clarify the ambiguity issue. However, one company makes a sustained objection to send an LS to RAN1 through all other companies agree to send this LS. 
It is not clear to companies about the understanding on the prerequisite for FG22-1 and FG22-2. Take FG22-1 as an example, it is not clear whether FG6-6 should be the prerequisite for both UL Tx switching Option1 and Option2. Some companies have the understanding that FG6-6 should be the prerequisite only for UL Tx switching Option2. Different understandings may cause different requirements for the supportedBandCombinationList design. Also, it is not clear whether the prerequisite is applied to the same band combination in which this feature is supported or it can be applied to different band combination. Since these two FGs are originated from RAN1, it is better if RAN1 could clarify this issue.

	UL TX Switching
R2-2009245	CR to add prerequisite of UL Tx switching capability	ZTE Corporation, Sanechips	CR	Rel-16	38.306	16.2.0	0420	-	F	NR_RF_FR1
-	[026] Rap, intermediate: 12 companies joined the discussion, 6 companies supported the proposal, 3 companies are against the proposal because the proposal is not consistent with RAN1/RAN4 agreement, 3 companies also think RAN2 should not change the agreement without RAN1 confirmation. There is no consensus and thus it is suggested to go online to decide whether to pursue this change. 
-	[026] Rap, intermediate: R2-2009245 needs an online discussion for decision.

DISCUSSION ON-LINE
-	Huawei think R1 and R4 has agreed. Huawei think this should be initiated in R1 R4
-	ZTE think R1 and R4 has not discussed this at all, and think this issue was found when implementing in R2 TS, and think the current text causes confusion. ZTE think the only way to get clarification is to send an LS. QC agrees with ZTE. 
-	Ericsson wonder about the LS. 
-	vivo have checked and think now that R1 has indeed agreed this and there is no need to send an LS. 
-	ZTE are surprised whether this has been discussed in R1, is there any evidence that this has been discussed. Huawei think that in 22-1 it is clear that inter-band CA is a prerequisite. 
-	Companies can check with R1 what the situation is. QC think this has been discussed several times. Huawei think the impression will be that R2 will change agreement. Oppo are ok to send an LS, Nokia are ok to send an LS. ZTE think we don’t need to ask to change an agreement in the LS. 

-	Chair: It is proposed to send an LS to R1 and ask about intention and correctness of the current prerequisite for 22-1 and 22-2 for Option-1-only-UE. Proponent of R2-2009245 think this has not been adequately covered (if at all) by R1. All companies except one are ok to send the LS. 
· Huawei makes a sustained objection to send an LS to R1.



FG 22-1 is used to indicate the supported option for UL Tx switching for inter-band UL CA. For Option2, it makes sense to make FG 6-6 (UL CA) as the prerequisite because Option2 UE supports legacy UL CA behaviors (1P+1P) and also supports Tx switching. However, it may not be reasonable to make FG 6-6 as the prerequisite for Option1 because Option1 UE doesn’t support legacy UL CA behaviour (1P+1P). From this perspective, Option1 may have lower implementation complexity than legacy UL CA. Thus, it is more appropriate that FG6-6 should not be the prerequisite for Option1.
Similar clarification can be made for FG22-2. It is more appropriate that “EN-DC” is the prerequisite of Option2 instead of Option1 for EN-DC.

Thus, we have the following proposal and the corresponding UE feature update is as below.
Proposal 1 (UL Tx switching): 
· FG6-6 is NOT the prerequisite of “option1” for FG22-1 for UL Tx switching CA.
· “EN-DC” is NOT the prerequisite of “option1” for FG22-2 for UL Tx switching EN-DC.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	22. NR Others
	22-1
	Indicating supported option for UL Tx switching for inter-band UL CA
	Indicating supported option for UL Tx switching for inter-band UL CA
· Candidate values set is {option1, option2, both option 1 and option 2}
	For “option2” and “both option1 and option2”: 6-6 and RAN4 FG 7-1 (Tx switching period between two uplink carriers)
For “option1”: RAN4 FG 7-1 

	22. NR Others
	22-2
	Indicating supported option for UL Tx switching for EN-DC
	Indicating supported option for UL Tx switching for EN-DC
· Candidate values set is {option1, option2}
	For “option2”: EN-DC and RAN4 FG 7-1 (Tx switching period between two uplink carriers)

For “option1”: RAN4 FG 7-1 






Based on the above proposals, following point can be discussed in RAN1#104-e meeting.

Discussion point #1
· Whether/how to update the prerequisite of FG22-1/2


Remaining details on FG22-6/6a/7
Following proposals are made in contributions.
	[6]
	From RAN1 #103e, there are two issues to be resolved:
	Agreements:
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each carrier type of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config and the secondary PUCCH group config.
· Note: RAN1 will discuss on how to handle the SDL or SUL band, for example as below
· SDL overlapping with either TDD or FDD can follow the same principle with TDD or FDD accordingly
· SDL having no overlapped TDD or FDD can follow the same principle with FDD
· Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission
· FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiations
· Note: When the carrier type of NUL is indicated for one PUCCH group config, the SUL in the same cell as in the NUL can also be configured for the PUCCH group
· FFS: SUL is counted as number of bands for the condition of this new FG reporting

Working assumption:
2nd FFS in above agreements is removed i.e., SUL is counted as number of bands for the condition of this new FG reporting.
· This note is added not only for FG22-7 but also for FG22-6/6a




The first issue is how to handle the SDL or SUL band. From the outcomes in RAN#90e [2]:

	[bookmark: _Hlk58508778]Agreement: No new signalling will be introduced in Rel-16 to provide a DL/UL configuration for an SUL carrier.

[bookmark: _Hlk61879374]Moderator's conclusion: Per UE Capabilities that are FDD/TDD differentiated when applied to SUL carriers are indicated by the FDD capability (i.e. in effect the capabilities are not FDD/TDD differentiated for this case). Per UE capabilities that are TDD only are not applicable to SUL. RAN2 is tasked to prepare Rel-15 and 16 CRs to capture this agreement.



The exact scope between [2] and here is a bit different. We used to have a preference in this context was to confirm the note: i.e. SDL/SUL overlapping with either TDD or FDD can follow the same principle with TDD or FDD whereas SDL/SUL having no overlapping TDD or FDD can follow the same principle with FDD. This way can avoid enforcing UE to support a feature supported in TDD only, for instance, does not have to support in SUL. On the other hand, the latest agreements in RAN#90e can also address the concern as well. Thus, we now prefer to have similar principle as agreed in RAN#90e.

Proposal 3: 
· In support of two PUCCH groups per BC for NR-CA with 3 or more bands, SDL/SUL will be considered FDD in reporting information in PUCCH group config. Per UE capabilities that are TDD only are not applicable to SDL/SUL. 

The second issue is whether the SUL in the same cell as in the NUL can also be configured for the PUCCH group when the carrier type of NUL is indicated for one PUCCH group config. One of main motivations having the capability for NR-CA with 3 or more bands in this context is to allow UE to provide preference in which carrier PUCCH can be sent. In general, we think the current agreement of UE reporting on supported configuration(s) for primary/secondary PUCCH group config can offer sufficient degree of freedom to UE especially given that single UL Tx operation between SUL and NUL is possible depending on capability signaling. It is questionable for us to further differentiate it between SUL and NUL. Therefore, we prefer SUL can be also configured for PUCCH transmission as in the NUL in the same cell.

Proposal 4: 
· The SUL in the same cell as in the NUL can be also be configured for PUCCH transmission when the carrier type of NUL is indicated for PUCCH transmission location.

	[7]
	As described in R1-2009327, one of discussion items during RAN1#103-e is whether to add new FGs based on 6-8/9/9a in Rel-16. As mentioned before, the current design of 22-7 does not necessarily guarantee at least the same level of signaling flexibility provided in 6-8/9/9a. This is undesirable because the main objective of 22-7 is to improve such signaling flexibility for UE implementation. As an example, consider a BC with {n3, n78, n257}, and consider PUCCH group reporting of 2 possible groupings as {G#1={FR1-FDD, FR1-TDD},G#2={FR2}} and {G#1={FR1-TDD, FR2}, G#2={FR1-FDD}}. Such grouping should not necessarily mean that a UE can support different SCS within a group. For example, a UE may report supported SCS in {n3, n78, n257} as {30kHz, 30kHz, 120kHz} and {30kHz, 60kHz, 60kHz}. In this case, without any extra signaling, this UE would need to support different SCS within a group. With 6-9/9a replicated and if a UE declines it, then {30kHz, 30kHz, 120kHz} can implicitly be linked to {G#1={FR1-FDD, FR1-TDD},G#2={FR2}}, and {30kHz, 60kHz, 60kHz} can implicitly be linked to {G#1={FR1-TDD, FR2}, G#2={FR1-FDD}}. Hence, without extra signaling, flexibility can be even worse than Rel-15.
One obvious way of ensuring minimum flexibility is to introduce new FGs based on 6-8/9/9a. Among these, we may not need to replicate 6-8 since a UE not supporting different SCS across groups can express such inability by controlling supported SCS combination in the BC given that utilization of new Rel-16 signaling already implies support of 2 PUCCH groups. In that sense, we propose introduction of new FGs as below.
Table 2
	22-x
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	1) For NR CA UE, same numerology between DL and UL per carrier for data/control channel at a given time
2) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
	22-7
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	22-y
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	1) For NR CA UE, same numerology between DL and UL per carrier for data/control channel at a given time
2) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time
	22-7
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling



Proposal 2: Introduce two new FGs in Rel-16 as above Table 2 corresponding to FG6-9/9a.

	[8]
	In RAN1#103-e a new FG 22-7 has been agreed with the following related working assumption:
[bookmark: _Hlk55919024]Working assumption:
2nd FFS in above agreements is removed i.e., SUL is counted as number of bands for the condition of this new FG reporting.
· This note is added not only for FG22-7 but also for FG22-6/6a


Proposal 4: Confirm the working assumption, i.e. SUL is counted as number of bands for the condition FG reporting in 22-7 and 22-6/6a. 

	[10]
	In RAN1#103-e meeting, three new FGs are introduced including FG22-6, FG22-6a, FG22-7, in [1]. There are still some note and FFS that needs to be clarified. We provide our view as below

Proposal 2-1: Regarding the Note and FFS for newly introduced FG22-6, FG22-6a, FG22-7
· For the carrier type of SDL
· If SDL only overlaps with either TDD or FDD band: it follows the carrier type of the band it overlaps with 
· If SDL overlaps with both TDD and FDD band: it follows FDD
· If SDL has no overlapped TDD or FDD band: it follows FDD
· In future, if SUL can be associated with NUL in different FR, or, in different licensed/unlicensed 
· When the carrier type of NUL is indicated for PUCCH transmission location, for the associated SUL that is in a different FR, or in a different licensed/unlicensed carrier type, UE can further indicate whether UE can support PUCCH transmission location to be configured in SUL
· SUL is counted as number of bands for the condition of FG22-7

	[11]
	Handling of SDL and SUL

There are still remaining issues captured in the RAN1#103-e agreements for FG22-6, 22-6a, and 22-7:
· Note: RAN1 will discuss on how to handle the SDL or SUL band, for example as below
· SDL overlapping with either TDD or FDD can follow the same principle with TDD or FDD accordingly
· SDL having no overlapped TDD or FDD can follow the same principle with FDD
· Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission
· FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiations

Regarding SDL handling, the above first note makes sense – if the SDL is overlapped with either TDD or FDD then the SDL is considered as the corresponding TDD or FDD; otherwise the SDL is considered as an FDD. On the other hand, for SUL, there was an agreement in the RAN plenary meeting that the SUL is considered as and FDD always. To be consistent, this principle can be applied for SUL.

The second note has an FFS. To address this, it would be good to consider an example scenario where one PUCCH-group has an FR1-FDD carrier and another PUCCH-group has an FR2 carrier as a NUL and an FR1-SUL carrier that is associated with the NUL. With this configuration, the UE is required to support both of the following:
(1) simultaneous PUCCH transmissions on FR1-FDD carrier on the first PUCCH-group and on FR2 carrier on the second PUCCH-group, and 
(2) simultaneous PUCCH transmissions on FR1-FDD carrier on the first PUCCH-group and on FR1-SUL carrier. 
This implies that the UE has to have the capability of following two cases. 
(a) two PUCCH-groups where the PUCCH transmission for the first PUCCH-group can take place on the FR1-FDD carrier and the PUCCH transmission for the second PUCCH-group can take place on FR1-SUL carrier, and 
(b) two PUCCH-groups where the PUCCH transmission for the first PUCCH-group can take place on the FR1-FDD carrier and the PUCCH transmission for the second PUCCH-group can take place on FR2 carrier. 
However, the note implies that if the UE indicates support of the NUL-SUL and (b), the UE is required to support (1) and (2), even if the UE does not indicate (a). It should be clarified that the UE is supposed to support the case only if the UE reports appropriate capabilities (a) and (b).

Proposal 1:
· Confirm the handling of SDL:
· SDL overlapping with either TDD or FDD can follow the same principle with TDD or FDD accordingly
· SDL having no overlapped TDD or FDD can follow the same principle with FDD
· Regarding SUL,
· SUL is considered as FR1-FDD type
· Regarding FFS “how to cover licensed/unlicensed and/or FR1/FR2 differentiations” for the second note,
· If the NUL belongs to the type “FR1 unlicensed TDD” or “FR2” and has the associated SUL, the UE is supposed to support two PUCCH groups where a PUCCH transmission can take place on the NUL or the SUL in a PUCCH group only if the UE indicates support of PUCCH transmission on the type of the NUL and the type of the associated SUL in the PUCCH group


Whether to replicate FG6-8, 6-9, and 6-9a

These FGs exists in Rel.15. If these cannot be used with FG22-7, the flexibility improvement of UE implementation according to FG22-7 might be lost. Since the gNB is able to take care of FG6-8, 6-9, and 6-9a reported by Rel.15 UEs, replicating these FGs into Rel.16 does not bring any penalty to the network side. Therefore, we propose to replicate them in Rel.16.

Proposal 2:
· Replicate FG6-8, 6-9, and 6-9a in Rel.16.

	[13]
	At the RAN1#103-e meeting, following agreements and working assumption were made regarding new FGs for NR-CA, and FG22-6/6a/7 were added accordingly [1, 3]. 
	Agreements:
· Define a new FG for support of up to three different numerologies for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	22. NR Others
	22-x
	Support of up to three different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to three different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission
	Optional with capability signalling



· Define a new FG for support of up to four different numerologies for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	22. NR Others
	22-x
	Support of up to four different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to four different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission
	Optional with capability signalling



· Note: These capabilities are indicated independently for each BC of EN-DC, NGEN-DC, NE-DC and NR-CA


Agreements:
· Whether to support two PUCCH groups is reported per BC for NR-CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}
· For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each carrier type of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config and the secondary PUCCH group config.
· Note: RAN1 will discuss on how to handle the SDL or SUL band, for example as below
· SDL overlapping with either TDD or FDD can follow the same principle with TDD or FDD accordingly
· SDL having no overlapped TDD or FDD can follow the same principle with FDD
· Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission
· FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiations
· Note: When the carrier type of NUL is indicated for one PUCCH group config, the SUL in the same cell as in the NUL can also be configured for the PUCCH group
· FFS: SUL is counted as number of bands for the condition of this new FG reporting

Working assumption:
2nd FFS in above agreements is removed i.e., SUL is counted as number of bands for the condition of this new FG reporting.
· This note is added not only for FG22-7 but also for FG22-6/6a



	22. NR Others
	22-6
	Support of up to three different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to three different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

	N/A
	N/A 
	N/A
	Candidate values
1. One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission

Note: RAN1 will discuss on how to handle the SDL or SUL band
· [SUL is counted as number of bands for the condition of this new FG reporting.]
	Optional with capability signalling


	22. NR Others
	22-6a
	Support of up to four different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to four different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

	N/A
	N/A 
	N/A
	Candidate values
1. One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission

Note: RAN1 will discuss on how to handle the SDL or SUL band
· [SUL is counted as number of bands for the condition of this new FG reporting.]
	Optional with capability signalling


	22. NR Others
	22-7
	Support two PUCCH groups for NR-CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}
	For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each carrier type of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config and the secondary PUCCH group config.

	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Note: RAN1 will discuss on how to handle the SDL or SUL band, for example as below
· SDL overlapping with either TDD or FDD can follow the same principle with TDD or FDD accordingly
· SDL having no overlapped TDD or FDD can follow the same principle with FDD

Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission
· FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiations

Note: When the carrier type of NUL is indicated for one PUCCH group config, the SUL in the same cell as in the NUL can also be configured for the PUCCH group
· FFS: [SUL is counted as number of bands for the condition of this new FG reporting]
	Optional with capability signalling




However, there was no consensus on following proposals even after extensive discussion in the last meeting [3].
	Proposed working assumption:
The new FGs based on 6-[8]/9/9a are also introduced in Rel-16.
· The UE may report the new FGs (if necessary) only if the UE also reports the FG22-7. 
· Detailed field description and condition of reporting the new FGs are FFS

Proposed working assumption:
1st FFS in above agreement is removed and the note can be updated as follows. 
· Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission, except when the NUL and the SUL are in different FRs or in different licensed/unlicensed types
· If the NUL and the SUL in a PUCCH-group are in different FRs or in different licensed/unlicensed types, for PUCCH-grouping capability;
· the UE reports support of following two PUCCH-grouping configurations:
· The PUCCH-group for the NUL that has the type {FR1-FDD, FR1-TDD, unlicensed, FR2} of the NUL as the type for PUCCH transmission and the other PUCCH-group configuration not for the NUL, and;
· The PUCCH-group that has the type {FR1-FDD, FR1-TDD, unlicensed, FR2} of the SUL as the type for PUCCH transmission and the other PUCCH-group configuration not for the NUL, where;
· The type {FR1-FDD, FR1-TDD, unlicensed, FR2} of the SUL is determined based on {FR1-xDD, unlicensed, FR2}, where FR1-xDD is deteremined based on the TDD/FDD of the overlapping band. 



View
· For replication of FG 6-8/9/9a, we are supportive of the direction. FG 6-8/9/9a are capabilities related to PUCCH group, with reporting flexibility from SCS perspective. Meanwhile, FG 22-7 agreed at the last meeting is a capablility related to PUCCH group, with reporting flexibility from carrier-type perspective. To have both of the reporting flexibilities, original FG 6-8/9/9a cannot be used appropriately with FG 22-7 since NW side misunderstands as UE supporting any PUCCH grouping if the base station is Rel-15 version. Introducing the replicated FG 6-8/9/9a can solve such issue since UE would not report the original FG 6-8/9/9a and can report its capability with sufficient flexibility from both carrier type and SCS perspectives. In addition, we think that sufficient reporting flexibility in this release can avoid similar discussion in future release.
· Regarding replication of FG 6-8, which is set with brackets, the brackets should be removed and replication of FG 6-8 would also be necessary in our view. For example, UE would report supporting PUCCH grouping as ({FR1 licensed TDD, FR1 unlicensed TDD), {FR1 licensed FDD}}, but only SCS = 30 kHz is supported. In this case, original FG 6-8 + FG 22-7 can indicate this, but Rel-15 NW misunderstands UE’s supported PUCCH grouping as abovementioned. Even if this case is assumed as corner case, completed capability signaling would help RAN1 work in future release. 
· For SUL count, we are fine to remove the brackets, i.e., we can confirm the working assumption.
· For the proposed working assumption on the case where the NUL and the SUL are in different FRs or in different licensed/unlicensed types, we have no strong opinion but the proposed working assumption could address FFS point of the previous agreements. So, we would be fine with the proposed working assumption.

	[15]
	As in our contribution [2] last RAN1 meeting, the specific per-UE capabilities with suffix of XDD-Diff and the reason for the UE reporting different values for TDD/FDD on those capabilities is provided as below: 
Table 1. Phy-ParametersXDD-Diff field components and the reason for xDD differentiation respectively
	UE Capability
	Reason for xDD differentiation

	dynamicSFI
	SFI for TDD/FDD is different

	twoPUCCH-F0-2-ConsecSymbols
	For IoDT consideration

	twoDifferentTPC-Loop-PUSCH
	For IoDT consideration

	twoDifferentTPC-Loop-PUCCH
	For IoDT consideration

	dl-SchedulingOffset-PDSCH-TypeA
	For IoDT consideration

	dl-SchedulingOffset-PDSCH-TypeB
	For IoDT consideration

	ul-SchedulingOffset
	For IoDT consideration


Note that although there are two SDL bands overlapping with TDD bands, i.e., n75 SDL band overlapping with n50 TDD band and n76 SDL band overlapping with n51 TDD band, all the subframes on SDL are designated for downlink transmission, which is the same as an FDD downlink carrier. Thus from the IoDT perspective, the FDD IoDT results could be the same for SDL, and SDL has also followed the same SFI mechanism as FDD. In conclusion, we think the FDD capability indication for SUL when applying per UE capabilities can be reused for SDL.
Proposal: Regarding all the per-UE capabilities within Phy-ParametersXDD-Diff field differentiated by FDD and TDD both in Rel-15 and Rel-16, FDD capability indication is always considered for SDL bands.



Based on the above proposals, following point can be discussed in RAN1#104-e meeting.

Discussion point #2
· Regarding FG22-6/6a/7
· Whether or not to add replicated FGs 6-[8/]9/9a to be reported with FG22-7
· Whether or not to update how to handle SDL/SUL
· Whether or not to confirm the working assumption on how to count SUL
· Whether/how to cover the case where the NUL and the SUL are in different FRs or in different licensed/unlicensed types


Prerequisite of FG22-8a/b/c/d
Following proposals are made in contributions.
	[8]
	In RAN1#103-e the following FG has been introduced: 
Table 1: Definitinon of FG22-8 (relevant fields only)
	Index
	Feature group
	Components
	Prerequisite feature groups

	22-8
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	2-53



Given that the FG above introduces a constraint on how soon aperiodic SRS can be transmitted after it has been triggered by the gNB, there was a need to introduce updated versions of FGs 3-2, 3-5, 3-5a, and 3-5b as well. This has been done with introduction of FGs 22-8a/b/c/d. The envisioned operation is then as follows:
a) UE requires the 19-symbol gap between triggering of aperiodic SRS and SRS transmission under the conditions described in FG 22-8: UE indicates support of 22-8 and it does not indicate support of FGs 3-2, 3-5, 3-5a, or 3-5b. Instead, it may indicate any of 22-8a/b/c/d, if needed.
b) UE does not require the 19-symbol gap between triggering of aperiodic SRS and SRS transmission under the conditions described in FG 22-8: UE does not indicate support of 22-8, and it may indicate support of Rel-15 FGs 3-2, 3-5, 3-5a, or 3-5b, if needed.

Unfortunately, this is not supported by the current definition of FGs 22-8a/b/c/d, as currently the UE supporting any of 22-8a/b/c/d needs to indicate support of the corresponding Rel-15 FGs as well. This implies that the NBC issue that was supposed to be resolved by introduction of 22-8a/b/c/d is still present in current version of UE feature list, as shown in the table below (emphasis ours):
Table 2: Definition of FGs 22-8a/b/c/d (relevant fields only)
	Index
	Feature group
	Components
	Prerequisite feature groups

	22-8a
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-2
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-2, 2-53

	22-8b
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5, 2-53

	22-8c
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5a
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5a, 2-53

	22-8d
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53



In order to resolve the situation presented above the description of 22-8/a/b/c/d need to be updated to incorporate the contents of the corresponding Rel-15 FGs, and those FGs should be removed from the pre-requisites. This can be implemented as follows, with all definitions of Rel-15 components copied directly from [2, 3]:

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-8a
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-2
1. For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot 

2. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-2, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8b
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5
1. For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2
2. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8c
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5a
1. For type 1 CSS with dedicated RRC configuration, type 3 CSS and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2, with minimum time separation (including the cross-slot boundary case) between two DL unicast DCIs, between two UL unicast DCIs, or between a DL and an UL unicast DCI in different monitoring occasions where at least one of them is not the monitoring occasions of FG-3-1, for a same UE as
· 2OFDM symbols for 15kHz
· 4OFDM symbols for 30kHz
· 7OFDM symbols for 60kHz with NCP
· 11OFDM symbols for 120kHz

2. Up to one unicast DL DCI and up to one unicast UL DCI in a monitoring occasion except for the monitoring occasions of FG 3-1.
3. In addition for TDD the minimum separation between the first two UL unicast DCIs within the first 3 OFDM symbols of a slot can be zero OFDM symbols.
4. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5a, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8d
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b

PDCCH monitoring occasions of FG-3-1, plus additional  PDCCH monitoring occasion(s) can be any OFDM symbol(s) of a slot for Case 2, and for any two PDCCH monitoring occasions belonging to different spans, where at least one of them is not the monitoring occasions of FG-3-1, in same or different search spaces, there is a minimum time separation of X OFDM symbols (including the cross-slot boundary case) between the start of two spans, where each span is of length up to Y consecutive OFDM symbols of a slot. Spans do not overlap. Every span is contained in a single slot. The same span pattern repeats in every slot. The separation between consecutive spans within and across slots may be unequal but the same (X, Y) limit must be satisfied by all spans.  Every monitoring occasion is fully contained in one span. In order to determine a suitable span pattern, first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1. The span duration is max{maximum value of all CORESET durations, minimum value of Y in the UE reported candidate value} except possibly the last span in a slot which can be of shorter duration. A particular PDCCH monitoring configuration meets the UE capability limitation if the span arrangement satisfies the gap separation for at least one (X, Y) in the UE reported candidate value set in every slot, including cross slot boundary.
For the set of monitoring occasions which are within the same span:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
The number of different start symbol indices of spans for all PDCCH monitoring occasions per slot, including PDCCH monitoring occasions of FG-3-1, is no more than floor(14/X) (X is minimum among values reported by UE).
The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions of FG-3-1, is no more than 7.
The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4 in SCell.
For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	This capability is necessary for each SCS.

Candidate value set for (X, Y):
{(7, 3), 
(4, 3) and (7, 3), 
(2, 2) and (4, 3) and (7, 3)}
	Optional with capability signalling





Proposal 1: Adopt the modified FG definitions in Table 3 for FGs 22-8a/b/c/d.
Proposal 2: Send LS to RAN2 informing them about the updated definitions.

	[13]
	At the RAN1#103-e meeting, following agreements were made, and FG22-8/8a/8b/8c/8d were added accordingly [1, 3].
	Agreements:
· Define new FGs for requiring an offset between the end of PDCCH triggering A-SRS and the SRS transmission for CB PUSCH and antenna switching as below
	22-x
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xa
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-2
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-2, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xb
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xc
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5a
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5a, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22-xd
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling







View
· However, prerequisite FGs for 22-8a/b/c/d might be wrong since the intention for introducing these replicated FGs is to allow UE to report the support of advanced PDCCH monitoring capability with constrained timeline for SRS for CB PUSCH and antenna switching on FR1 while reporting no support of original advanced PDCCH monitoring capability. So, FG 22-8a/b/c/d should not have original advanced PDCCH monitoring capability as prerequisite FG.
· Since FG22-8a/b/c/d were already introduced in Dec. version of Rel-16 specification [4], just removing prerequisite FG would cause NBC issue. Therefore, it may be necessary to introduce another set of replicated FGs without original advanced PDCCH monitoring capability as prerequisite FG and to dummify FG22-8a/b/c/d.



Based on the above proposals, following point can be discussed in RAN1#104-e meeting.

Discussion point #3
· Whether/how to update the prerequisite of FG22-8a/b/c/d


CR/TP for the partial cancelation of PUCCH/PUSCH/PRACH triggered by dynamic SFI or dynamically assigned PDSCH/CSI-RS
Following proposals are made in contributions.
	[13]
	At the RAN1#103-e meeting, following agreements regarding the partial cancelation of PUCCH/PUSCH/PRACH triggered by dynamic SFI or dynamically assigned PDSCH/CSI-RS were made [3]. Based on the agreements, CR and TP should be discussed in this meeting.
	Agreements:
· Clarify that partial cancelation of PUCCH/PUSCH/PRACH triggered by dynamic SFI or dynamically assigned PDSCH/CSI-RS is not supported in Rel-15
· Prepare CR for above clarification in next meeting
· Introduce a new Rel-16 FG for partial cancelation of PUCCH/PUSCH/PRACH as below
	FG 22-x
	Cancellation of PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the SRS or PUCCH or PUSCH or PRACH configured transmission: 
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols. 
	
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling


· TP for Rel-16 should also be discussed in next meeting



	22. NR Others
	22-9
	Cancellation of PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the PUCCH or PUSCH or PRACH configured transmission: 
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols. 

	
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling




View
· The following TP for Rel-15 is supported.
	[bookmark: _Toc58252815][bookmark: _Toc51963717][bookmark: _Toc44877086][bookmark: _Toc26719426][bookmark: _Toc20311601][bookmark: _Toc12021489][bookmark: _Ref500831375]-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
11.1	Slot configuration
<Unchanged parts omitted>
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that if the first symbol in the set occurs, relative to a last symbol of a CORESET where the UE detects the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	otherwise, the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols 



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS
-	the UE cancels the SRS transmission in remaining symbols from the subset of symbols
<Unchanged parts omitted>
[bookmark: _Toc58252816][bookmark: _Toc51963718][bookmark: _Toc44877087][bookmark: _Toc26719427][bookmark: _Toc20311602][bookmark: _Toc12021490]11.1.1	UE procedure for determining slot format
<Unchanged parts omitted>
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that if the first symbol in the set occurs, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding PUSCH processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	otherwise, the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding PUSCH processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS
 -	the UE cancels the SRS transmission in remaining symbols from the subset of symbols
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------






Since the proposal is about Rel-15 CR, it should be handled in AI7.1 where draft CR is submitted by other company.


Licensed/unlicensed differentiation for Rel-15 features
Following proposals are made in contributions.
	[5]
	In previous RAN1 meeting [1], the following agreement was made for Rel-15 FGs differentiation between licensed and unlicensed bands. In this section, we share the views on FFS point for handling of FGs 4-19/4-23/4-28/5-17.
	Agreements:
· At least for the following FGs, Rel-16 FGs can be introduced to indicate the support of the feature in unlicensed band
· [bookmark: _Hlk62029189]FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· [FG 4-19]
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Note1: for above listed FGs, indicating the support of Rel-15 FG by Rel-16 UE means support of the feature in licensed band only
· Note2: for above listed FGs, Rel-16 FGs for unlicensed band replicated from Rel-15 are “optional with capability signaling” in UE features list
· FFS: whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· FFS: interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers



FGs 4-19/4-23/4-28/5-17 were given as “Mandatory with capability signalling” in Rel-15, as follows.
	4-19
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same starting symbol on the PUCCH resources in a slot
	SR/HARQ-ACK/CSI multiplexing once per slot, where overlapping PUCCH resources have the same starting symbols on the PUCCH resources in a slot while precluding the case of SR/HARQ-ACK by overlapping PUCCH resources with the same starting symbols on the PUCCH resources in a slot
	
	sameSymbol in mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot
	Phy-ParametersFRX-Diff
	No
	Yes
	If FG4-28 is not included or not supported, HARQ-ACK/CSI piggyback on PUSCH once per slot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on

If FG4-28 is included and supported, HARQ-ACK/CSI piggyback on PUSCH once per slot for which case the starting OFDM symbol of the PUSCH is the different from the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on
	Mandatory with capability signalling

	4-23
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	
	pucch-Repetition-F1-3-4
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling

	4-28
	HARQ-ACK multiplexing on PUSCH with different PUCCH/PUSCH starting OFDM symbols
	HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on
	4-1
	mux-HARQ-ACK-PUSCH-DiffSymbol
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Mandatory with capability signalling

	5-17
	PUSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions
	
	pusch-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Mandatory with capability signalling



Therefore, it is preferable to apply them with basic FGs for NR-U. However, as discussed in RAN1#103-e, we need to further discuss on whether those FGs are defined as basic FGs for all or parts of the following scenarios (as in TS 38.300 Annex B.3).
- Scenario A: Carrier aggregation between NR in licensed spectrum (PCell) and NR in shared spectrum (SCell);
- Scenario A.1: SCell is not configured with uplink (DL only);
- Scenario A.2: SCell is configured with uplink (DL+UL).
- Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
- Scenario C: NR in shared spectrum (PCell);
- Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
- Scenario E: Dual connectivity between NR in licensed spectrum (PCell) and NR in shared spectrum (PSCell).
Considering that FGs 4-19/4-23 are related to PUCCH operation, it seems reasonable to define them as basic FGs for scenarios B, C, D, and E. Similarly, considering that FGs 4-28/5-17 are related to PUSCH operation, it seems reasonable to define them as basic FGs for scenarios A2, B, C, D, and E.

Proposal: Define FGs 4-19/4-23 as basic FGs for NR-U with scenarios B, C, D, and E as described in TS 38.300 Annex B.3.
Proposal: Define FGs 4-28/5-17 as basic FGs for NR-U with scenarios A2, B, C, D, and E as described in TS 38.300 Annex B.3.

	[9]
	The following agreement was made at RAN1#103-e (yellow highlights have been added for open issues), for which details of the discussion are summarized in [1]:

Agreements:
· At least for the following FGs, Rel-16 FGs can be introduced to indicate the support of the feature in unlicensed band
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· [FG 4-19]
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Note1: for above listed FGs, indicating the support of Rel-15 FG by Rel-16 UE means support of the feature in licensed band only
· Note2: for above listed FGs, Rel-16 FGs for unlicensed band replicated from Rel-15 are “optional with capability signaling” in UE features list
· FFS: whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· FFS: interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers

	Index
	Feature group
	Component
	Mandatory/Optional

	4-19
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same starting symbol on the PUCCH resources in a slot
	SR/HARQ-ACK/CSI multiplexing once per slot, where overlapping PUCCH resources have the same starting symbols on the PUCCH resources in a slot while precluding the case of SR/HARQ-ACK by overlapping PUCCH resources with the same starting symbols on the PUCCH resources in a slot
	Mandatory with capability signaling

	5-18
	DL SPS
	
	Optional with capability signaling

	5-19
	Type 1 Configured UL grant
	1) K = 1
	Optional with capability signaling

	5-20
	Type 2 Configured UL grant 
	1) K = 1
	Optional with capability signaling

	5-21
	Pre-emption indication for DL
	
	Optional with capability signaling



The reason from the original proposal in [2] was summarized by Qualcomm:

The issue is that unless the base station(s) implement the features both in licensed and unlicensed, the feature cannot be tested. Then it cannot be deployed either in licensed or in unlicensed for a UE that has both licensed and unlicensed capability.

The assumption for this statement was that there could be unexpected implementation differences for the same feature for a licensed or unlicensed band, although from a functionality perspective no difference is foreseen (in particular no difference related to LBT).

Several companies have indicated there is no need for differentiation for Rel-15 optional FGs 5-18, 5-19, 5-20 and 5-21, in the sense that it is not expected that there would be any need for a different UE implementation of these features for licensed or unlicensed operation. However, this was also true for some of the other FGs already agreed for differentiation, e.g. FGs 4-19a/4-19b/4-19c for which the following conclusion made in RAN1#102e justified no need for differentiation:

For operation with shared spectrum channel access, it is a common understanding that when UE performs UCI multiplexing on PUSCH or PUCCH, that the multiplexing procedure is not dependent on the outcome of the channel access procedure corresponding to the PUSCH or PUCCH transmission.

For consistency, even though this may unnecessarily increase capability signaling overhead, we could accept to also introduce Rel-16 capabilities for unlicensed operation for FGs 5-18, 5-19, 5-20 and 5-21.

Proposal 1: Introduce Rel-16 FGs to indicate support of the features in unlicensed band for FGs 5-18, 5-19, 5-20 and 5-21.

Among the FGs agreed for Rel-16 differentiation for unlicensed operation, FGs 4-23, 4-28 and 5-17 are mandatory with capability signaling in Rel-15. FG 4-19 is still under discussion and is also mandatory with capability signaling in Rel-15.

	4-23
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	

	4-28
	HARQ-ACK multiplexing on PUSCH with different PUCCH/PUSCH starting OFDM symbols
	HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on

	5-17
	PUSCH repetitions over multiple slots  
	1) K = 2, 4, 8 times repetitions



Qualcomm explained that for those FGs (including 4-19) the intent is not to make the feature optional but to signal the IODT bit separately for licensed and unlicensed operation. Apple’s understanding is that there is no baseline and that a new decision is needed for the newly introduced Rel-16 signaling, and this discussion amounts to discussing whether the new Rel-16 capabilities are basic FGs for NR-U scenarios.

LG Electronics proposed that FG4-19 should be a basic feature group for NR-U scenarios supporting PUCCH in unlicensed spectrum. MediaTek proposed that mandatory or optional for Rel-15 FG is not changed, but Rel-16 FG for unlicensed band is optional with capability signalling except for FG4-19, which should be mandatory with capability signalling for NR-U deployment scenarios B, C and E specified in Annex B.3 of TS38.300.

As per note 2 in the agreement, it is only needed to discuss whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U.

FG4-19 corresponds to the per-UE capability mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot where multiplexing and piggybacking features is indicated by sameSymbol.

In our view, if unlicensed differentiation is introduced for FG4-19, then FG4-19 should be a basic FG for scenarios A.2, B, C and E. For scenarios A.1 and D where uplink is in licensed spectrum, the Rel-15 capability of FG4-19 remains mandatory.

There is no direct signaling from a UE about supported NR-U scenarios, but the UE can signal that it supports only unlicensed bands or both licensed and unlicensed bands (in band combinations), and the UE can signal some or all of the NR-U basic FGs.

· Case 1: UE capability report includes only unlicensed bands. UE reports basic FGs only for NR-U scenarios with uplink in unlicensed band. UE reports FG4-19. 

· Case 2: UE capability report includes band combinations with both licensed and unlicensed bands. UE reports basic FGs only for NR-U scenarios with uplink in licensed band. UE reports FG4-19.

· Case 3: UE capability report includes band combinations with both licensed and unlicensed bands. UE reports basic FGs only for NR-U scenarios with uplink in unlicensed band. UE reports FG4-19.

· Case 4: UE capability report includes band combinations with both licensed and unlicensed bands. UE reports basic FGs for all NR-U scenarios. UE reports FG4-19.

Based on the UE report of the supported bands/band combinations and NR-U basic FGs, the gNB can infer whether the UE supports NR-U operation with uplink in licensed, unlicensed or both licensed and unlicensed bands. Therefore, the gNB can assume whether FG4-19 has been tested with uplink in licensed, unlicensed, or both licensed and unlicensed operation. This should be unambiguous for cases 1, 2 and 3.

In case 4, some ambiguity could exist since there is no association between the capability signaling of basic NR-U FGs and the supported band combinations. In other words, for a given band combination including a licensed band and an unlicensed band, if the UE reports basic FGs for NR-U scenarios where uplink could be in licensed or unlicensed band, then the gNB should assume that both NR-U scenarios are supported for the same band combination. But if we assume that the UE may not have been tested with uplink in licensed band (for example) for the relevant NR-U scenarios because no gNB was available for such testing, then there is no way for the UE to indicate this. The only alternative is that UE does not report any band combination including both licensed and unlicensed band, in which case the UE cannot report that it supports the case that it was tested for (in this case uplink in unlicensed band).

Based on this, it would be useful to introduce licensed/unlicensed differentiation for FG4-19 with a Rel-16 UE capability for FG4-19 where PUSCH/PUCCH is in unlicensed band, if we assume that it may not be possible to find gNBs for testing UE with PUSCH/PUCCH in both licensed and unlicensed bands.

Proposal 2: Introduce a Rel-16 FG to indicate support of the feature in unlicensed band for FG4-19.

Likewise, the unlicensed version of the capabilities corresponding to FGs 4-23, 4-28 and 5-17 should be basic FGs for NR-U scenarios with uplink in unlicensed band, i.e. scenarios A.2, B, C and E.

Proposal 3: The Rel-16 FGs for unlicensed operation related to FG4-19, 4-23, 4-28 and 5-17 are basic FGs for NR-U scenarios A.2, B, C and E.

Regarding the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carrier, one example question is “if the uplink is in licensed band in relation to DL in unlicensed band, should the UE signal the Rel-15 capability (for licensed operation) or the new Rel-16 capability (for unlicensed operation) corresponding to a specific uplink capability (such as FG4-19)?”.

In the above discussion, we have assumed that the UE should report the Rel-15 capability in the case above, which could occur for example in scenario A.1 where NR-U SCell is not configured with uplink (DL only).

Proposal 4: the newly introduced Rel-16 FGs (that correspond to unlicensed operation of Rel-15 FGs) indicate support of the feature on a carrier configured in unlicensed band.
· For indicating the support of a feature on a carrier configured in licensed band in a band combination including an unlicensed band, the Rel-15 capability should be reported.

	[13]
	At the RAN1#103-e meeting, following agreements regarding licensed/unlicensed differentiation for Rel-15 features were made [3]. There are some brackets and FFS points in the agreements and hense those issues should be solved in this meeting.
	Agreements:
· At least for the following FGs, Rel-16 FGs can be introduced to indicate the support of the feature in unlicensed band
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· [FG 4-19]
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Note1: for above listed FGs, indicating the support of Rel-15 FG by Rel-16 UE means support of the feature in licensed band only
· Note2: for above listed FGs, Rel-16 FGs for unlicensed band replicated from Rel-15 are “optional with capability signaling” in UE features list
· FFS: whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· FFS: interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers



View
· [FG 4-19]: No differentiation is necessary due to the conclusion made in RAN1#102e
Conclusion:
For operation with shared spectrum channel access, it is a common understanding that when UE performs UCI multiplexing on PUSCH or PUCCH, that the multiplexing procedure is not dependent on the outcome of the channel access procedure corresponding to the PUSCH or PUCCH transmission.
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]: As the features themselves have the same UE behavior between licensed/unlicensed bands other than LBT, we think no differentiation is necessary. By the way, FG 5-21 is nothing with SPS or CG as it is the FG for Pre-emption indication for DL, which should not be included in the same bullet.
· FFS: whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U in Note2:
· FG4-19: As no differentiation is necessary as mentioned above, no further discussion is necessary. 
· FG4-23/4-28/5-17: We don’t see the motivation to be part of basic operation for NR-U
· FFS: interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers:
· FG 3-6 (Dynamic SFI monitoring): This feature includes 1) SFI monitoring on the indicating band 2) Adjust periodic and semi-persistent signal reception and transmission on the indicated band and hence, interpretation 3 would be appropriate one.

	22. NR Others
	22-10
(1-2)
	SS block based SINR measurement (SS-SINR) for unlicensed spectrum
	SS-SINR measurement for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-11
(2-32a)
	Semi-persistent CSI report on PUCCH for unlicensed spectrum
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH) for unlicensed spectrum
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH) for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-11a
(2-32b)
	Semi-persistent CSI report on PUSCH for unlicensed spectrum
	Support semi-persistent CSI report on PUSCH for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-12 (3-6)
	Dynamic SFI monitoring for unlicensed spectrum
	Adjust periodic and semi-persistent signal reception and transmission in response to detected dynamic UL/DL configuration for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	[22-13 (4-19)]
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same starting symbol on the PUCCH resources in a slot for unlicensed spectrum
	SR/HARQ-ACK/CSI multiplexing once per slot, where overlapping PUCCH resources have the same starting symbols on the PUCCH resources in a slot while precluding the case of SR/HARQ-ACK by overlapping PUCCH resources with the same starting symbols on the PUCCH resources in a slot for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

[This FG may be a part of basic operation for a particular NR-U scenario] 

	22. NR Others
	22-13a (4-19a)
	SR/HARQ-ACK multiplexing once per slot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a slot for unlicensed spectrum
	Overlapping PUCCH resources have different starting symbols in a slot for unlicensed spectrum
	[22-13]
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-13b (4-19b)
	SR/HARQ-ACK/CSI multiplexing more than once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same or different starting symbol in a slot for unlicensed spectrum
	Overlapping PUCCH resources have same or different starting symbols in a slot for unlicensed spectrum
	22-13c
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-13c (4-19c)
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with different starting symbols in a slot for unlicensed spectrum
	Overlapping PUCCH resources have different starting symbols in a slot for unlicensed spectrum
	22-13a
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-14 (4-28)
	HARQ-ACK multiplexing on PUSCH with different PUCCH/PUSCH starting OFDM symbols for unlicensed spectrum
	HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

[This FG may be a part of basic operation for a particular NR-U scenario] 

	22. NR Others
	22-15 (4-23)
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8 for unlicensed spectrum
	Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8 for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

[This FG may be a part of basic operation for a particular NR-U scenario] 

	22. NR Others
	22-16 (5-14)
	Type 1 configured PUSCH repetitions over multiple slots for unlicensed spectrum
	K = 2, 4, 8 times repetitions with RV sequences for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-17 (5-16)
	Type 2 configured PUSCH repetitions over multiple slots for unlicensed spectrum
	K = 2, 4, 8 times repetitions with RV sequences for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-18 (5-17)
	PUSCH repetitions over multiple slots for unlicensed spectrum
	K = 2, 4, 8 times repetitions for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

[This FG may be a part of basic operation for a particular NR-U scenario] 

	22. NR Others
	22-18a (5-17a)
	PDSCH repetitions over multiple slots for unlicensed spectrum
	K = 2, 4, 8 times repetitions for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	[22-19 (5-18)]
	DL SPS for unlicensed spectrum
	DL SPS for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	[22-20 (5-19)]
	Type 1 Configured UL grant for unlicensed spectrum
	K = 1 for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	[22-21 (5-20)]
	Type 2 Configured UL grant for unlicensed spectrum
	K = 1 for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	22. NR Others
	[22-22 (5-21)]
	Pre-emption indication for DL for unlicensed spectrum
	Pre-emption indication for DL for unlicensed spectrum
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling






Based on the above proposals, following point can be discussed in RAN1#104-e meeting.

Discussion point #4
· Regarding licensed/unlicensed differentiation for Rel-15 FGs
· Confirm the FG descriptions of new FGs to indicate the support of following FG in unlicensed band (as agreed in RAN1#103-e)
· FG 1-2 (SS block based SINR measurement (SS-SINR))
· FG 2-32a/2-32b (Semi-persistent CSI report on PUCCH/PUSCH)
· FG 3-6 (Dynamic SFI monitoring)
· FG 4-19a/4-19b/4-19c/4-28 (HARQ-ACK multiplexing)
· FG 4-23 (Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8)
· FG 5-14/5-16/5-17/5-17a (PDSCH and PUSCH repetitions)
· Whether or not to add new FG(s) to indicate the support of following FG in unlicensed band
· [FG 4-19]
· [FG 5-18/5-19/5-20/5-21 (SPS and configured grant)]
· Whether each of Rel-16 versions of 4-19/4-23/4-28/5-17 is part of basic operation for corresponding scenarios of NR-U
· Whether/how to clarify the interpretation of support of FG in case of cross-carrier operation between licensed and unlicensed carriers


Interpretation of FG3-5b in case of cross-carrier operation
Following proposals are made in contributions.
	[4]
	In last RAN1 meeting, RAN1 discussed and agreed on the interpretation applicable for some features, while the discussion did not conclude on FG 3-5b (or pdcch-MonitoringAnyOccasionsWithSpanGap) [4].
· Interpretation1: Support of this UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.
· Interpretation2: Support of this UE capability is based on the support of this capability for the band of the scheduling/triggering/indicating cell only.
· Interpretation3: Support of this UE capability is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.

For FG 3-5b, there were differing views on which interpretation should be supported, between Interpretation 3 and Interpretation 2.
For interpretation 3, the main benefit is that it allows UE to differentiate the support of FG3-5b with FR1 scheduling FR1 from FR1 scheduling FR2 [5]. A main concern with interpretation 3 is that support for FG 3-5b for FR2 self-scheduling is made a pre-condition to indicate support for FG 3-5b with FR1-to-FR2 cross-carrier scheduling. 
Interpretation 2 is a more straightforward interpretation as FG 3-5b is related to the PDCCH monitoring capability which is naturally related to the scheduling cell PDCCH monitoring. On the other hand, at least some UE vendors’ concern with interpretation 2 is that it does not allow UE to differentiate support of FG 3-5 b for FR1-scheduling FR1 from FR1-scheduling-FR2. 
With current status, a potential compromise would be to find an interpretation that mitigates above concerns. 
For example, introducing a per-UE UE capability that allows a UE to indicate which interpretation of Interpretation 2 and Interpretation 3 for pdcch-MonitoringAnyOccasionsWithSpanGap and cross-carrier scheduling with different SCS. 
From our perspective, we are OK with interpretation 3 for Rel-15 i.e. CCS with same SCS. 
1. [bookmark: _Toc61905352]For Rel16, introduce UE capability signalling to indicate which Interpretation of Interpretations 2 and 3 is supported for FG3-5b (i.e., pdcch-MonitoringAnyOccasionsWithSpanGap) support for cross-carrier scheduling between different SCS (i.e. crossCarrierScheduling-OtherSCS). 



Based on the above proposals, following point can be discussed in RAN1#104-e meeting. On the other hand, this issue is also discussed in some contributions in AI7.1 and hence those contributions should also be taken into account for discussion.

Discussion point #5
· Whether or not to introduce new FG to indicate which interpretation is supported for FG3-5b


New FGs related to cri-RI-CQI CSI reporting
Following proposals are made in contributions.
	[10]
	In Rel-15, a special port selection CSI report is designed by configuring the UE with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI'. The detailed UE behavior is specified in Clause 5.2.1.4.2 in 38.214. There are two modes of  'cri-RI-CQI' report summarized as below

· Simpler mode, without non-PMI-PortIndication. In this mode, the port grouping for each rank is hardcoded in the specification 
· More complicated mode, with non-PMI-PortIndication. In this mode, the port grouping for each rank is RRC configured independently for each CSI-RS resource.

Compared to the simpler mode, the mode with non-PMI-PortIndication requires UE to have more memory to store the RRC configuration of port grouping of each rank. This configuration is done per CSI-ReportConfig per CC, which may require large amount of UE memory to store the RRC configuration. Furthermore, it is not clear to us whether RRC configured port grouping can really provide meaningful performance benefit, since CSI-RS transmission is transparent such that gNB already has full flexibility to determine the beam forming applied to each CSI-RS ports. Therefore, it is reasonable to assume that a UE may only support 'cri-RI-CQI' report without non-PMI-PortIndication, but does not support 'cri-RI-CQI' report with non-PMI-PortIndicatio.

In the current UE feature design, the above differentiation is not allowed. We only have a single FG, i.e. FG 2-38 csi-ReportWithoutPMI, to indicate whether UE supports 'cri-RI-CQI' report. UE has to support either both with and without non-PMI-PortIndication, or, neither of them. This limits the possibilities that a UE can support 'cri-RI-CQI' report and, also limits the potential gain that can be achieved in the field for reciprocity based MIMO operation especially in TDD frequency band.

Furthermore, even for UE that supports 'cri-RI-CQI' report, currently the UE is not allowed to report the CSI-RS resource related capability, such as the maximum number of CSI-RS resources and the maximum number of ports of CSI-RS resource, unlike other codebook types such as FG2-36, FG2-40, FG2-41, FG2-43

To address those issues, we propose the following new FGs 

Proposal 2-2: Introduce the following FG and UE capability related to PUCCH group
· FG22-7a/7b to address the missing 'cri-RI-CQI' report related UE capability 
· Replicate FG 2-38, i.e., csi-ReportWithoutPMI, to address the NBC issue
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-7a
	Support of 'cri-RI-CQI' report with non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI' and the higher layer parameter non-PMI-PortIndication configured
	2-38
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling


	22. NR Others
	22-7b
	CSI-RS resource limitation on 'cri-RI-CQI' report
	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. 
	2-38
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling

Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{2, 4, 8} 
The candidate value set of the max # of resources is: 
{from 1 to 64} 
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is: 
{from 2 to 256} 






Based on the above proposals, following point can be discussed in RAN1#104-e meeting. On the other hand, this issue is also discussed in some contributions in AI7.1 and hence those contributions should also be taken into account for discussion.

Discussion point #6
· Whether or not to introduce new FGs related to cri-RI-CQI reporting 
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Appendix: NR UE features list for others in [1]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-1
	Indicating supported option for UL Tx switching for inter-band UL CA
	Indicating supported option for UL Tx switching for inter-band UL CA
· Candidate values set is {option1, option2, both option 1 and option 2}
	6-6 and RAN4 FG 7-1 (Tx switching period between two uplink carriers)
	Yes
	N/A
	
	Per BC
	N/A
	N/A (FR1 only)
	N/A
	It has been agreed in RAN1 that UE can report support of one of the three candidates {option1, option2, both option1 and option2}.  It is up to RAN2 to design the corresponding UE capability signalling.
	Signaling of this FG is mandatory conditioned on the support of switching time capability for Tx switching between two uplink carriers in inter-band UL CA band combinations in RAN4 FG 7-1 (i.e. Tx switching period between two uplink carriers)

	22. NR Others
	22-2
	Indicating supported option for UL Tx switching for EN-DC
	Indicating supported option for UL Tx switching for EN-DC
· Candidate values set is {option1, option2}
	EN-DC and RAN4 FG 7-1 (Tx switching period between two uplink carriers)
	Yes
	N/A
	
	Per BC
	N/A
	N/A (FR1 only)
	N/A
	
	Signaling of this FG is mandatory conditioned on the support of switching time capability for Tx switching between two uplink carriers in EN-DC in RAN4 FG 7-1 (i.e. Tx switching period between two uplink carriers)

	22. NR Others
	22-3a
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 2
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3b
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3c
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3d
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3e
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 2
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3f
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3g
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-3h
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4a
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 1
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4b
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4c
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4d
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4e
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 1
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4f
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4g
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-4h
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	Yes
	N/A
	
	Per FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	22. NR Others
	22-5a
	Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for intra-band UL CA
	1.     Support transmission of SRS for xTyR (x<y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for intra-band UL CA
2.     Support transmission of SRS for xTyR (x=y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for intra-band UL CA
	
	Yes
	N/A
	 
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling
Note: For component 1 and 2, a UE not reporting this component does not support the feature 

	22. NR Others
	22-5b
	Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for inter-band UL CA
	1.     Support transmission of SRS for xTyR (x<y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for inter-band UL CA
2.     Support transmission of SRS for xTyR (x=y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for inter-band UL CA
	
	Yes
	N/A
	 
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling
Note: For component 1 and 2, a UE not reporting this component does not support the feature

	22. NR Others
	22-5c
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for intra-band UL CA
	1.     Support transmission of SRS for antenna switching and SRS for antenna switching on different CCs in overlapped symbol(s) for intra-band UL CA
	
	Yes
	N/A
	 
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-5d
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for inter-band UL CA
	1.     Support transmission of SRS for antenna switching and SRS for antenna switching on different CCs in overlapped symbol(s) for inter-band UL CA
	
	Yes
	N/A
	 
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	22. NR Others
	22-6
	Support of up to three different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to three different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

	N/A
	N/A 
	N/A
	Candidate values
1) One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission

Note: RAN1 will discuss on how to handle the SDL or SUL band
	Optional with capability signalling


	22. NR Others
	22-6a
	Support of up to four different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to four different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC

	N/A
	N/A 
	N/A
	Candidate values
1) One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission

Note: RAN1 will discuss on how to handle the SDL or SUL band
	Optional with capability signalling


	22. NR Others
	22-7
	Support two PUCCH groups for NR-CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}
	For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each carrier type of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config and the secondary PUCCH group config.

	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Note: RAN1 will discuss on how to handle the SDL or SUL band, for example as below
· SDL overlapping with either TDD or FDD can follow the same principle with TDD or FDD accordingly
· SDL having no overlapped TDD or FDD can follow the same principle with FDD

[bookmark: _Hlk55542616]Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission
· FFS: how to cover licensed/unlicensed and/or FR1/FR2 differentiations

Note: When the carrier type of NUL is indicated for one PUCCH group config, the SUL in the same cell as in the NUL can also be configured for the PUCCH group
FFS: SUL is counted as number of bands for the condition of this new FG reporting
	Optional with capability signalling


	22. NR Others
	22-8
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission  
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8a
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-2
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-2, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8b
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8c
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5a
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5a, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-8d
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	· A UE supports FG 3-5b
· For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission   
	3-5b, 2-53
	Yes
	N/A
	 
	Per FS
(applicable to FR1 only)
	n/a
	n/a
	n/a
	 
	Optional with capability signalling

	22. NR Others
	22-9
	Cancellation of PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the PUCCH or PUSCH or PRACH configured transmission: 
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible
· The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols. 

	
	Yes
	N/A
	 
	Per FS
	n/a
	n/a
	n/a
	 
	Optional with capability signalling
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{According to the WID (copied below), inter-band UL CA with T switching, standalone SUL with Tx switching and EN-
DC with T switching are enhancement based on the existing UL CA/standalone SUL/ENDC without T switching [2],
respectively. In other words, ifa UE supports iater-band UL CA with [x switchisig, standalone SUL with Tx switching
or EN-DC with Tx switching, the UE must support inter-band UL CA/standalone SUL/EN-DC without Tx switching,

respectively

 Specify UE requirements to allow switching between case 1 and case 2 as below for two uplink carriers case inter-

band EN-DC without SUL, inter-band UL CA and standalone SUL for UE supporting maximum two concurrent
transmission

Case 1 1T on carrier 1 and 1 Tx on carrier 2

Case 2 0 Tx on carrier 1 and 2 Tx on carrier 2

UE RF requirements, e.g., time mask RF requirements and other necessary RF requirements if any
+ The options agreed at RAN4 #92 in R4-1910531 can be considered as starting point
Study if there are any impact to interruption and delay requirements, and specify the RRM
requirements if needed
~  RANI will further study by Dec 2019 if there are any RANI potential impacts based on RAN4 LS
ifany
* Nonew TDM pattern will be defined, ic. scheduling-based switching is assumed.

*  Finalization of RAN4 requirements and approval of RAN4 CRs shall be based on RAN1
Ls

* Strive to minimize RANT impact.

* Strive to achieve no impact to RANI E-UTRAN spec

* Strive to avoid defining location of switching period impacting RANT spec
Define per band per band combination o per band combination UE capability signaling if needed
Note 1: Only addressing the case of co-located and synchronized network deployment for the two UL carriers
Note 2: Only addressing the case of single TAG for the two UL casriers for SUL and for UL CA.

Note 3:  The above objectives will not relax the existing requirements specified in Rel-15 38.101-3 for band
combinations allowing single uplink transmission

Note 4: The UE is configured with two different uplink carrier frequencies.

As RANI has not explicitly discussed this issue, it is not sure whether the above understanding is the common
understanding. We propose that RANI discusses this issue in this meeting and make a conclusion for it. With this, if the

channel status is not suitable for UL CA with Tx switching, SUL with Tx switching or EN-DC with Tx switching, nietwork
canstill fall-back the UE to the existing UL CA/ standalone SUL/ENDC without T switching, respectively.

Proposal 1: RANI makes conclusionthat onthe prerequisite of supporting s switching .

If a UE supports inter-band UL CA with T switching, the UE must support inter-band UL CA without T
switching;

*  Ifa UE supports EN-DC with Ty switching, the UE must support EN-DC without T switching;
Ifa UE supports standalone SUL with T switching, the UE must support standalone SUL without T switching.
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® Anew FG for indicating supported option for UL Tx switching for inter-band UL CA is added

in the UE features list

> Candidate values set is {option1, option2, [both option 1 and option 2]}

» Type of the FG is “Per BC”

» This FG is "Conditional mandatory with capability signalling". Signaling of this FG is
‘mandatory conditioned on the support of switching time capability for Tx switching

between two uplink carriers in inter-band UL CA band combinations in RAN4 FG 7-1
(i.e. Tx switching period between two uplink carriers).

Fubaband RAILEC Ll g piciauisite eaturg wroups forthenew G

> Note “[it is up to RAN2 how to report support of both option 1 and option 2]

> Add "FR1 only" in the column of FR1/FR2 differentiation

Other proposals till 6/2 > 6/3
Update on 6/5 (additional agreements from GTW & email):

ey BG4 orindicating suppted otin for UL T witcing for EN-DC isadded n the UE
features list

» Candidate values set is {optionl, option2-fbeth-eptiont-and-eptien2]}
> Type of the FG is “Per BC”

> This FG is "Conditionally mandatory with capability signalling". Signaling of this FG is mandatory
conditioned on the support of switching time capability for Tx switching befween two uplink
carriers in EN-DC in RAN4 FG 7-1 (i.e. Tx switching period between two uplink carriers)

> EN-DCand RAN4 FG 7-1 are prerequisite feature groups for the new FG
> Add "FRI only" in the column of FRI/FR2 differentiation
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