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1. Introduction
This document summarizes contributions submitted to AI 8.16.3 regarding UE features for enhanced IIoT and URLLC and captures the following email discussion.
	[109-e-R17-UE-features-eIIoT-URLLC-01] Email discussion on UE features for enhanced IIoT and URLLC – Shinya (DOCOMO)
· 1st check point for LS to RAN2: May 13
· Final check point for any remaining issues: May 20



In the updated RAN1 UE features list for Rel-17 NR after RAN1 #108-e [1], there are following feature groups for enhanced IIoT and URLLC.
· 25-1	SPS HARQ-ACK deferral in case of TDD collision
· 25-2	Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
· 25-3	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
· 25-3a	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication
· 25-3b	Inter-subslot frequency hopping for PUCCH repetitions
· 25-4	One-shot HARQ ACK feedback triggered by DCI format 1_2
· 25-5	PHY priority handling for one-shot HARQ ACK feedback
· 25-6	Enhanced type 3 HARQ-ACK codebook feedback
· 25-7	Triggered HARQ-ACK codebook re-transmission
· 25-8	Semi-static HARQ-ACK codebook for sub-slot PUCCH
· 25-9	Semi-static PUCCH cell switching
· 25-10	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots
· 25-10a	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots
· 25-11	4-bits subband CQI
· 25-12	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
· 25-13	UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations
· 25-14	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
· 25-15	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
· 25-16	HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
· 25-18	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
· 25-19	RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
· 25-19a	RTT-based Propagation delay compensation based on DL PRS and SRS
· 25-20	Propagation delay compensation based on legacy TA procedure

The issues to be discussed are tagged and colour coded with High priority or Low priority based on ASN.1 impact.
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2. 25-1: SPS HARQ-ACK deferral in case of TDD collision
In [1], FG 25-1 is captured as below.
	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 (Sidelink 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

	 25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision
	1.	Idenfify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot
2.	Determination of the target PUCCH slot for SPS HARQ-ACK deferral
3. Multiplexing and transmission of deferred SPS HARQ-ACK information in the target PUCCH slot
4. Handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK

	[5-18]
	Yes
	N/A
	
	[Per UE]
	[No]
(TDD only)
	[No]
	[N/A]
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) There is a typo “Idenfify” in the column of components. 
2) We are fine with only listing FG 5-18 as the prerequisite. In our understanding, even only 5-18 is listed here, it doesn’t mean that SPS HARQ-ACK deferral cannot work in case of multiple SPS configurations given by FG 12-2. As long as both 25-1 and 12-2 are reported, then they can work together. However, if people really want to reflect 12-2 in the prerequisite, then we are fine with FG 5-18 or 12-2 as well. 

	[5]
	Spreadtrum
	· Prerequisite FG
· Prerequisite feature groups should include FG 5-18 and 12-6, or FG 12-6 only.
· Agree with the intention that SPS HARQ-ACK deferral only useful when SPS PDSCH using small periodicity. So FG 12-6 should be prerequisite. In additional, we are fine for choose FG 5-18 and 12-6, or FG 12-6 only.
· Type
· Per UE.

	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
[bookmark: _Toc101718888]Adopt “Per UE” type for remaining FG 25-X.
It has been discussed whether/how to revise the prerequisite feature groups for FG 25-1. In our view, no revision is needed since the components of this feature require only the support of DL SPS and are not dependent on periodicity or multiple configurations of DL SPS. 
Proposal 2 [bookmark: _Toc101718889]Confirm FG 5-18 as prerequisite of FG 25-1. 

	[7]
	vivo
	For FG 25-1, either FG5-18 or 12-2 can be the prerequisite. If FG5-18 is the prerequisite, we are fine FG25-1 is per UE type. Differentiation between TDD and FDD for FG 25-1 is needed, since the SPS HARQ-ACK deferral is used only in case of TDD collision. There is no need of FR1/FR2 differentiation.
[bookmark: _Hlk83661226][bookmark: _Hlk83741130][bookmark: _Hlk86761252]Proposal 1: For FG25-1, 
· Either FG5-18 or 12-2 can be the prerequisite.
· The type can be aligned with the prerequisite.
· Need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25-1
	SPS HARQ-ACK deferral in case of TDD collision
	1.	Identify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot
2.	Determination of the target PUCCH slot for SPS HARQ-ACK deferral
3. Multiplexing and transmission of deferred SPS HARQ-ACK information in the target PUCCH slot
4. Handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK

	[5-18 or 12-2]
	Yes
	N/A
	 
	[Per UE or per FS]
	[No]
Yes
	No
	[N/A]




	[8]
	OPPO
	Prerequisite feature groups: Regarding the prerequisite feature groups for FG 25-1, from our point of view, FG 5-18 (downlinkSPS) and FG 12-6 (SPS periodicity shorter than 10 ms) should be included since short SPS periodicity is the main motivation of SPS HARQ-ACK deferral. Otherwise, if the minimum SPS periodicity is 10 ms, gNB can indicate the HARQ-ACK transmission in the UL slot that well match TDD pattern. However, adding FG 12-2 (Multiple SPS configurations) is unnecessary since UE may choose to implement SPS HARQ-ACK defer feature without support of multiple SPS configurations. 
Type: To align with the prerequisite feature groups, per UE is fine for FG 25-1.
Proposal 1: The type of FG 25-1 is per UE.
Proposal 2: The prerequisite feature groups for FG 25-1 include FG 5-18 (downlinkSPS) and FG 12-6 (SPS periodicity shorter than 10 ms).

	[9]
	Apple
	· 25-1: Per-band is preferred. A stronger use case with 25-1 is with Rel-16 multiple SPS configurations (12-2) rather than 5-18. Since 12-2 is per band, per band is also preferred for 25-1.

	[10]
	DOCOMO
	· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Potential prerequisite FG 5-18 is per UE. 
· For TN/NTN differentiation, RAN2 decided followings in RAN2#117-e and will continue discussing this aspect. Therefore, even if the reporting type is per UE, TN/NTN differentiation can be addressed, if necessary.
	· The discussion on IoT bits for existing TN UE capabilities is postponed to next meeting. Companies are encouraged to bring up papers with the list of existing UE capabilities which need separate NTN IoT bits.


· The prerequisite feature group is FG 5-18.
· FG 12-2 is unnecessary, since it is possible that UE can support SPS HARQ-ACK deferral when UE reports support of FG 5-18, but no support of FG 12-2.
· Regarding whether to include FG 12-6 as prerequisite, though the main target use case of SPS HARQ-ACK deferral is small SPS periodicity case, we think it is not necessary to have the limitation that FG 25-1 is inapplicable for UE not reporting support of FG 12-6.

	[11]
	Nokia, NSB
	· Per UE

	[12]
	Qualcomm
	First, it is observed that the type of many features is “per UE” in R1-2200780. We think this is very problematic. Per UE capability signaling does not work. In 3GPP process of IODT test, test opportunity has to exist with two separate commercial infra coming from two different vendors, which is 3GPP common understanding since 3G days. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.

Due to the above concern, we make the following proposal. 
Proposal 1: Unless otherwise stated, the type for a UE feature should be at least per band (if not with finer granularity type), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.  
With regards to the Feature 25-1 (SPS HARQ Deferral in TDD), the feature is not necessary at FDD. Prerequisite for this feature is SPS support - feature 5-18. The feature should be supported per Feature Set per Component Carrier (FSPC). 
Proposal 2: Feature 25-1 (SPS HARQ Deferral in TDD collision) is for TDD only. Furthermore, it should be a per Feature Set Per Component Carrier (FSPC) feature rather than a per UE feature.




Discussion
[GTW1] High priority proposal 2-1:
· Reporting type of FG 25-1 is per UE
	Company
	Comment

	Moderator
	Potential prerequisite FGs
· 5-18: DL SPS, per UE
· 12-2: Multiple SPS configurations, per band
· 12-6: Support of SPS periodicity shorter than 10 ms, per UE

Summary of companies view
· Per UE: Spreadtrum, Ericsson, vivo, OPPO, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands. 
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· As FG 5-18 and FG 12-6 (if it is a prerequisite FG)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Even if the reporting type is per UE, TN/NTN differentiation can be addressed, if necessary.
· Per band: [vivo,] Apple,
· As FG 12-2 (if it is a prerequisite FG)
· Per FSPC: Qualcomm
· For IODT


	Moderator
	This issue was discussed in the GTW session on May 9 but no consensus was achieved. Comeback in next GTW with following alternatives as starting point.

High priority proposal 2-1:
· Alt1: Reporting type of FG 25-1 is per UE
· Note: It is RAN1 understanding that this FG is supported on the bands where the UE reports the support of the prerequisite FGs
· Alt2: Reporting type of FG 25-1 is per UE with licensed/unlicensed and TN/NTN differentiation, detail signalling is up to RAN2
· Alt3: Reporting type of FG 25-1 is per band


	QC 2
	Alt 3 is supported for FG 25-1. The issue with the testing requirement is explained already thoroughly. Additional technical reasons for this selection are that SPS HARQ deferral is a feature which addresses the problem of SPS HARQ colliding with DL. SPS HARQ collisions with DL occur only in the very specific scenario of 
i) TDD, 
ii) having multiple SPS configurations activated and 
iii) SPS configuration having a period lower than 4-5 msec. 
Forcing a UE to implement this feature for e.g. NTN bands, or unlicensed bands is not necessary and it does not provide higher flexibility to the network. The problem with the UE testing is explained in the past. If this feature is supported per UE, then, the UE needs to be tested for all bands, including NTN and unlicensed bands, in which bands there is not always network infrastructure for doing the testing. If testing in all bands is not performed, 
Moreover, it is obvious that SPS HARQ deferral implementation for FDD bands is of no-use.
Alt 2 could also eventually be supported but only for FG 25-1.

	Apple
	We can check the situation with Alt. 1:
Assume 12-2 is not a prerequisite for 25-1 with Alt. 1, ideally UE implementation should have the following choice availably:
 UE implements 12-2 for Bands X, Y, Z, and 25-1. Then what it means for the support  25-1 is not clear. Before the Rel-16 SPS enhancement, there is a a single SPS configuration per cell group. Does it mean in this case 25-1 support the SPS HARQ deferral for a single SPS HARQ-ACK over the cell group? Then what is the implication of declaring support of 12-2 for Band X and 25-1 for the UE? Then does it mean automatically SPS HARQ deferral shall be supported over Band X?  or the declaration of supporting 12-2 has nothing to do with 25-1 (then what is the mechanism to enable 12-2 and SPS HARQ deferral on a CC/band?)
Assume 12-2 is a prerequisite for 25-1 with Alt. 1, when a UE declares the support of 12-2 over bands X, Y, Z and 25-1, then SPS HARQ deferral is automatically supported over bands X, Y and Z. 
One can imagine in modem feature selection, perhaps 12-2 over bands X, Y and Z are implemented first. Then based on market demand, it is good to support SPS HARQ deferral on band X, but not so much on bands Y and Z. However, such a design choice would be  not available to the UE because 25-1’s per UE granularity: then UE can either report 12-2 over bands X, Y and Z, or the UE reports 12 over band X and 25-1. It would be strange to ask the UE to under-report its capability on 12-2 to enable 25-1. 

That is why we say Alt. 3 is more reasonable. Please note URLLC features can be difficult, and can have niche use cases, to make their support easier facilitates their introduction in actual UE implementation. 
(the discussion can be applied to other cases, too numerous to repeat)


	Moderator
	This proposal was discussed in the GTW on May 10 but no consensus was achieved. Companies are generally fine with the direction but some clarification/confirmation would be necessary before agreeing the proposal. Let’s further discuss directly over the reflector to converge by the next GTW.

[bookmark: _Hlk103084932]High priority proposal 2-1:
· Reporting type of FG 25-1 is per UE with licensed/unlicensed and TN/NTN differentiation, detail signalling is up to RAN2
· FFS: Note: the differentiation as mentioned above is for IoDT purpose


	Ericsson
	After further checking with RAN2 colleagues, we are fine with proposal 2-1 above (Alt 2). 
For the Note, we suggest the following:
“Note: the differentiation as mentioned above are not common differentiation types, and are not described in 38.306 Annex. RAN1 does not imply to formally introduce these as new differentiations. RAN2 can decide the signalling as long as the intention is reflected.”

	Moderator
	Following was agreed in the GTW on May 11.

Agreement
· Reporting type of FG 25-1 is per UE with licensed/unlicensed and TN/NTN differentiation, detail signalling is up to RAN2
· Note: the differentiation as mentioned above are not common differentiation types, and are not described in 38.306 Annex. RAN1 does not imply to formally introduce these as new differentiations. RAN2 can decide the signalling as long as the intention is reflected






[bookmark: OLE_LINK24]Low priority proposal 2-2:
· Add FG 5-18 as a prerequisite feature group for FG 25-1
· FFS whether to add FGs 12-2 and 12-6
	Company
	Comment

	Moderator
	Summary of companies view
· FG 5-18: Huawei/HiSi, Ericsson, DOCOMO
· Even only 5-18 is listed here, it doesn’t mean that SPS HARQ-ACK deferral cannot work in case of multiple SPS configurations given by FG 12-2.
· No revision is needed since the components of this feature require only the support of DL SPS and are not dependent on periodicity or multiple configurations of DL SPS.
· FG 12-2 is unnecessary, since it is possible that UE can support SPS HARQ-ACK deferral when UE reports support of FG 5-18, but no support of FG 12-2
· Though the main target use case of SPS HARQ-ACK deferral is small SPS periodicity case, we think it is not necessary to have the limitation that FG 25-1 is inapplicable for UE not reporting support of FG 12-6.
· FG 5-18 or 12-2: Huawei/HiSi, vivo, 
· FG 5-18 and 12-6: Spreadtrum, OPPO
· Short SPS periodicity is the main motivation of SPS HARQ-ACK deferral. Otherwise, if the minimum SPS periodicity is 10 ms, gNB can indicate the HARQ-ACK transmission in the UL slot that well match TDD pattern. 
· FG 12-2 is unnecessary since UE may choose to implement SPS HARQ-ACK defer feature without support of multiple SPS configurations
· SPS HARQ-ACK deferral only useful when SPS PDSCH using small periodicity
· FG 12-6: Spreadtrum
· SPS HARQ-ACK deferral only useful when SPS PDSCH using small periodicity


	QC 2
	No need to add FG 12-2 and 12-6 as preequisites.

	Huawei, HiSilicon
	We are fine with proposal 2-2, though we think that FFS is not really necessary. 
In our understanding, even only 5-18 is listed as the prerequisite, it doesn’t mean that SPS HARQ-ACK deferral cannot work in case of multiple SPS configurations given by FG 12-2. As long as both 25-1 and 12-2 are reported, then they can work together. However, if people really want to reflect 12-2 in the prerequisite, then we are fine with FG 5-18 or 12-2 as well.    
As to FG 12-6, it is not necessary in our understanding, we don’t need to restrict the potential application scenario here. 

	Ericsson
	Support main bullet of the proposal.
Suggest to delete FFS point. We also think FGs 12-2 and 12-6 shouldn’t be added.




Low priority proposal 2-3:
· Revise component 1 of FG 25-1 as “Idenftify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot”
	Company
	Comment

	QC 2
	Support

	Huawei, HiSilicon
	Support.

	Ericsson
	Support

	
	





3. 25-2 to 25-3b: PUCCH Repetition enhancements
In [1], FGs 25-2 to 25-3b are captured as below.
	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 (Sidelink 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

	 25. NR_IIOT_URLLC_enh
	25-2
	Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
	Repetitions for PUCCH format 0 and 2 over multiple slots with K = 2, 4, 8
	[4-23]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-3
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with RRC configured repetition factor K = 2, 4, 8
Note: The support of FG 25-3 doesn’t imply an increase of the maximum number of PUCCHs per slot that supported by the UE
	[4-23]
[11-3]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-3a
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots based on dynamic repetition indication. 
Note: Dynamic PUCCH repetition factor indication is only supported for HARQ-ACK
	[25-3
30-5]

	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-3b
	Inter-subslot frequency hopping for PUCCH repetitions
	1. Support inter-subslot frequency hopping for PUCCH repetition operation of PUCCH Formats 0, 1, 2, 3 and 4 for 7OS slot-based PUCCH configurations.
2. Support inter-subslot frequency hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS slot-based PUCCH configurations

	[TBD]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) For reporting type, we suggest per UE for 25-2 while per FS for 25-3/3a, to align with the granularity of the prerequisites. For FG 25-3b, since FG 25-3 or FG 25-3a would be the pre-requisite, then it can be reported as per FS also similar as FG 25-3/3a. If the reporting granularity for a certain FG is allowed to be coarser than the prerequisite FG, then some notes are needed to further clarify the understandings, e.g. if FG 25-3 is reported in the granularity of per UE, then it should be clarified that the corresponding prerequisite FG11-3 still only needs to be supported on at least one band in at least one band combination reported in BandCombinationList, i.e. it doesn't mean that FG11-3 should be supported on the band in each of the band combination reported in BandCombinationList. For simplicity, we slighter prefer to just align with the reporting granularity of the prerequisite FGs. Similar views are applied to the discussion on reporting type of the following feature groups for IIoT and URLLC as applicable.    
2) For prerequisite feature groups,
a) For FG 25-2, it looks ok to us to keep 4-23, since it should be straightforward that UEs supporting 25-2 for short format slot based repetition should be able to support slot based repetition for other formats. However, would be fine to remove it also, since there is no strong dependency it seems.
b) For FG 25-3, both FG 4-23 and 11-3 should be kept. In our understanding, sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases also, thus 4-23 should be there.
c) For FG 25-3a, we agree that no need to add 30-5 from coverage as the prerequisite. Sub-slot based repetition can apply same mechanism that designed for slot based repetition in terms of dynamic number indication, but as to the UE capability no strong dependency.
d) For FG 25-3b, the prerequisite can be “FG 25-3 or FG 25-3a”. If only FG 25-3 is listed there, the question is whether hopping can be done in case of dynamic indication of the repetitions, in our understanding the hopping can be applicable either.

	[3]
	ZTE
	A remaining issue of last meeting is whether the type of FGs 25-2 to 25-3a should be per UE or per FS or per FSPC.
From our perspective, Per UE is preferred.
Proposal 1: The type of FGs 25-2 to 25-3a should be kept as per UE.

	[5]
	Spreadtrum
	· Prerequisite FG
· For FG 25-2, prerequisite feature group is 4-23
· Since FG4-23 is the basic feature of slot based repetition, though it is for PUCCH format 1/3/4
· For FG 25-3, prerequisite feature group are 4-23 and 11-3
· For FG 25-3a, prerequisite feature group are 25-3 and 30-5
· For FG 25-3b, prerequisite feature group are 25-3
· Type
· For FG 25-2, our preference is per FS, although its prerequisite FG 4-23 is per UE. However, PUCCH format 0/2 is short PUCCH duration, the application cases are limited, such as it make sense to do repetition for URLLC traffic. However, it could not make sense to support this for UL coverage enhancement. This is also the reason that PUCCH format 0/2 does not support repetition in Rel-15, due to the limitation of this application. 
· Per FS for 25-3/3a/3b, to align with the granularity of the prerequisites, because FG 11-3 is per FS.

	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
1. Adopt “Per UE” type for remaining FG 25-X.
It has been discussed whether/how to revise the prerequisite feature groups for FGs 25-2 to 25-3b. 
	25-2
	Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
	Repetitions for PUCCH format 0 and 2 over multiple slots with K = 2, 4, 8
	[4-23]

	25-3
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with RRC configured repetition factor K = 2, 4, 8
Note: The support of FG 25-3 doesn’t imply an increase of the maximum number of PUCCHs per slot that supported by the UE
	[4-23]
[11-3]

	25-3a
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots based on dynamic repetition indication. 
Note: Dynamic PUCCH repetition factor indication is only supported for HARQ-ACK
	[25-3
30-5]


	25-3b
	Inter-subslot frequency hopping for PUCCH repetitions
	1. Support inter-subslot frequency hopping for PUCCH repetition operation of PUCCH Formats 0, 1, 2, 3 and 4 for 7OS subslot-based PUCCH configurations.
2. Support inter-subslot frequency hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS subslot-based PUCCH configurations

	[TBD]



In order to examine the dependency between these feature groups to determine the corresponding prerequisites, FG 4-23 and FG 30-5 are provided below as well.
	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
	

	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4
support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4

	[4-23 and/or 25-2]



· FG 25-2: Regarding FG 4-23 as the prerequisite, we observe that 4-23 is the PUCCH repetition for long PUCCH. However, the PUCCH formats in 25-2 are short PUCCHs. Therefore, with respect to PUCCH format, there is no reason to consider FG 4-23 as prerequisite for FG 25-2. On the other hand, in previous releases PUCCH repetition was only supported for long PUCCH. This implies that if a UE supports FG 4-23, it means that it is capable to support deferral and other PUCCH related functionalities. Therefore, it is reasonable to consider FG 4-23 as the prerequisite of FG 25-2.
· FG 25-3: Similar to the previous case, the functionalities needed to support this feature is PUCCH repetition related functionaries (i.e. FG 4-23) and sub-slot related functionalities (i.e. FG 11-3) while the format of PUCCH is not affecting the related functionalities of this feature. Therefore, it is reasonable to consider FG 4-23 and FG 11-3 as the prerequisite of FG 25-3.
· FG 25-3a: For dynamic PUCCH repetition, FG 30-5 as prerequisite is needed which in turn has FG 4-23 as prerequisite. For sub-slot related functionalities, FG 11-3 should be considered as prerequisite. There is no need to include FG 25-3 as the prerequisite of FG 25-3a and introduce additional functionalities specific for 25-3 and not related to 25-3a.
·  FG 25-3b: It seems that no capability is introduced for inter-slot frequency hopping in Rel-15. Hence, regarding this feature the UE should be able to support inter-slot frequency PUCCH hopping and would need FG 4-23 and FG 11-3 to support PUCCH repetition in addition to sub-slot related functionalities. 

1. [bookmark: _Toc101718890]Confirm FG 4-23 as prerequisite of FG 25-2.
Proposal 5 [bookmark: _Toc101718891]Confirm FG 4-23 and FG 11-3 as prerequisites of FG 25-3.
Proposal 6 [bookmark: _Toc101718892]Support FG 30-5 and FG 4-23 as prerequisites for FG 25-3a.
Proposal 7 [bookmark: _Toc101718893]Support FG 11-3 and FG 4-23 as prerequisites for FG 25-3b.

There is a typo in component description of 25-3b where slot-based PUCCH configurations is used instead of sub-slot based PUCCH configurations for 7/2 symbols sub-slot.
1. [bookmark: _Toc101718894]Fix the typo in component description of FG 25-3b as “sub-slot based PUCCH configurations”.

	[7]
	vivo
	FG 25-2 
For FG25-2, we slightly prefer including FG 4-23 as prerequisite FG because UEs supporting slot-based repetitions for short PUCCH formats should be able to support slot-based repetitions for long PUCCH formats.
For FG 25-2, the type is the same as the prerequisite FG 4-23, i.e., per UE.
[bookmark: _Hlk101790930]Proposal 2: For FG 25-2, 
· The prerequisite FG is FG 4-23 and the type is per UE.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25-2
	Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
	Repetitions for PUCCH format 0 and 2 over multiple slots with K = 2, 4, 8
	[4-23]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]



FG 25-3
For UE supporting FG 25-3 for both long PUCCH formats and short PUCCH formats repetitions over multiple PUCCH sub-slot, it should support FG 4-23 and FG 11-3. Therefore, prerequisite FG should include FG 11-3 and FG 4-23.
Since prerequisite FG of FG 25-3 including both FG 11-3 and FG 4-23, The type of FG4-23 is per UE, while the type of FG 11-3 is Per FeatureSetUplink, to align with the finer granularity of the prerequisite FG for flexibility, we think the type of FG 25-3 should be per FS.
[bookmark: _Hlk101790938]Proposal 3: For FG 25-3, 
· The prerequisite FG should include FG 11-3 and FG 4-23. 
· The type of FG 25-3 is per FS.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25-3
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with RRC configured repetition factor K = 2, 4, 8
Note: The support of FG 25-3 doesn’t imply an increase of the maximum number of PUCCHs per slot that supported by the UE
	[4-23]
[11-3]

	Yes
	N/A
	 
	[Per UEFS]
	[No]
	[No]
	[N/A]



[bookmark: _Hlk101779850]FG 25-3a
· Prerequisite
For FG 25-3a, the pre-requisite FG 30-5, i.e., dynamic slot-based repetition, corresponds coverage enhancement feature, while FG 25-3a targets meeting URLLC requirements. There is no strong correlation between these two features. A URLLC UE may only implement sub-slot based repetitions without supporting slot-based repetitions. Therefore, the pre-requisite FG 30-5 is not needed and should be removed from FG 25-3a. 
· Type 
Since prerequisite FG of FG 25-3a include FG 25-3. The type for FG 25-3a should be aligned with the type of FG 25-3, e.g., Per FS as discussed above.
[bookmark: _Hlk101790949]Proposal 4: For FG25-3a,
· The prerequisite 30-5 should be removed from FG 25-3a.
· The type of FG 25-3a should be aligned with FG25-3.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25-3a
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots based on dynamic repetition indication. 
Note: Dynamic PUCCH repetition factor indication is only supported for HARQ-ACK
	[25-3
30-5]

	Yes
	N/A
	
	[Per UEFS]
	[No]
	[No]
	[N/A]



FG 25-3b
· Prerequisite
For UE supporting FG 25-3b, sub-slot based PUCCH repetition should be supported, i.e., FG 25-3. We are also fine to support inter-subslot frequency hopping in case of dynamic indication of the repetitions, i.e., FG 25-3a. In summary, prerequisite FG of FG 25-3b include FG 25-3a.
· Type 
The type of FG 25-3b should be aligned with the granularity of the prerequisite FG, e.g., Per FS.
[bookmark: _Hlk83741162][bookmark: _Hlk86761272]Proposal 5: For FG25-3b,
· The prerequisite should be FG 25-3a.
· The type of FG 25-3b should be aligned with FG25-3a.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25-3b
	Inter-subslot frequency hopping for PUCCH repetitions
	1. Support inter-subslot frequency hopping for PUCCH repetition operation of PUCCH Formats 0, 1, 2, 3 and 4 for 7OS slot-based PUCCH configurations.
2. Support inter-subslot frequency hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS slot-based PUCCH configurations

	[TBD] 25-3, 25-3a
	Yes
	N/A
	
	[Per UE] Per FS
	[No]
	[No]
	[N/A]




	[8]
	OPPO
	Prerequisite feature groups: 
For FG 25-2, our preference is not to include FG 4-23 since the two feature groups are not relevant. 
For FG 25-3a, it is preferred to remove FG 30-5 from the prerequisite feature groups since there is no dependency for these two features although the mechanism of dynamic indication of repetition number is the same. 
For FG 25-3b, the prerequisite feature groups should include FG 25-3 for support of sub-slot PUCCH repetition.
Type: To align with their prerequisite feature groups, we support per UE for FG 25-2, per FS for FG 25-3/3a/3b.
Proposal 3: Remove FG 4-23 from the prerequisite feature groups for FG 25-2.
Proposal 4: Remove FG 30-5 from the prerequisite feature groups for FG 25-3a.
Proposal 5: The prerequisite feature groups for FG 25-3b includes FG 25-3.
Proposal 6: The type of FG 25-2 is per UE. The type of FG 25-3/3a/3b is per FS.

	[9]
	Apple
	· 25-2: The prerequisite 4-23 should be removed since 4-23 is for PF 1/3/4 slot level repetition. Note 25-2 should follow 25-3’s designation as 25-2 was agreed simply to avoid fragmentation of specification.
· 25-3: Since sub-slot URLLC feature in Rel-16 (11-3) is per FS, this should be per FS.
· 25-3a: Since sub-slot URLLC feature in Rel-16 (11-3 which is the prerequisite of 25-3) is per FS, this should be per FS.
· 25-3b: following the same reasoning for 25-3b, this should be per FS.

	[10]
	DOCOMO
	· FG 25-2: Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FG 25-2 is similar to FG 4-23, which is per UE type.
· As discussed above, even if the reporting type is per UE, NTN IoT bit can be introduced, if necessary. The same solution can be applied for licensed/unlicensed differentiation.
· FG 4-23 can be removed from the prerequisite feature groups, since it is possible that UE can support short format repetition even when UE reports no support of long PUCCH format repetition. On the other hand, we can understand long PUCCH format repetition has wider use cases than short PUCCH format repetition. It is also acceptable to include FG 4-23 as prerequisite if majority companies prefer to do so.

· FG 25-3: Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· As 11-3 is per FS, per FS type is also acceptable to us. 
· FGs 4-23 and 11-3 can be kept as prerequisite feature groups
· Sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases, therefore FG 4-23 needs to be included.
· Sub-slot based repetition can result in multiple PUCCH repetitions in one slot, therefore FG 11-3 needs to be included.

· FG 25-3a: Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· If the reporting type of FG 25-3 is agreed as per FS, per FS is also acceptable to us.
· FGs 25-3 and 30-5 should be kept as prerequisite feature groups.
· Sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases, therefore FG 30-5 needs to be included.

· FG 25-3b: Inter-subslot frequency hopping for PUCCH repetitions
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· If the reporting type of FG 25-3 is agreed as per FS, per FS is also acceptable to us.
· FG 25-3 can be added as prerequisite feature group.
· No need to include 25-3a in prerequisite feature group. Since FG 25-3 is prerequisite of FG 25-3a, represented range of “FG 25-3 or FG 25-3a” is equal to “FG 25-3”.

	[11]
	Nokia, NSB
	· 25-2:
· Per UE
· 25-3:
· Per UE
· 25-3a: 
· The pre-requisite feature group from Cov. Enh. WI of the dynamic PUCCH repetition indication should be 30-5. 
· Per UE
· 25-3b:
· Add 25-3 as pre-requisite. 
· Per UE

	[12]
	Qualcomm
	With regards to 25-2 - Repetitions for PUCCH Format 0 and 2 over multiple slots-it would be useful to clarify that the HARQ Codebook is slot-based. The prerequisite for 25-2 is 4-23 – support for PUCCH repetitions. The feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 3: For feature 25-2 (Repetitions for PUCCH Format 0 and 2 over multiple slots) a clarification needs to be made that the feature is for slot-based codebook. Furthermore, the feature should be supported per Feature Set Per Component Carrier (FSPC) rather than per UE.
With regards to 25-3 - Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple sub-slots-the prerequisites for 25-2 are:
· 4-23 – support for PUCCH repetitions - and
· feature 11-3 - support for more than 1 PUCCH HARQ within a slot.
The feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 4: For feature 25-3 (Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple sub-slots) the feature should be supported per Feature Set Per Component Carrier (FSPC). 




Discussion
[GTW1] High priority proposal 3-1:
· Reporting type of FG 25-2 is per UE
· Reporting type of FGs 25-3, 25-3a, and 25-3b is per FS
	Company
	Comment

	Moderator
	Summary of companies view
· FG 25-2
· Per UE: Huawei/HiSi, ZTE, Ericsson, vivo, OPPO, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· As FG 4-23
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Even if the reporting type is per UE, NTN IoT bit can be introduced, if necessary. The same solution can be applied for licensed/unlicensed differentiation.
· Per FS: Spreadtrum
· Per FSPC: Qualcomm
· FG 25-3
· Per UE: ZTE, Ericsson, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per FS: Huawei/HiSi, Spreadtrum, vivo, OPPO, Apple, DOCOMO
· As FG 11-3
· If the reporting granularity for a certain FG is allowed to be coarser than the prerequisite FG, then some notes are needed to further clarify the understandings
· Per FSPC: Qualcomm
· FG 25-3a
· Per UE: ZTE, Ericsson, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per FS: Huawei/HiSi, Spreadtrum, vivo, OPPO, Apple, DOCOMO
· As FG 11-3
· If the reporting granularity for a certain FG is allowed to be coarser than the prerequisite FG, then some notes are needed to further clarify the understandings
· FG 25-3b
· Per UE: Ericsson, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per FS: Spreadtrum, vivo, OPPO, Apple, DOCOMO
· As FG25-3/25-3a
· As FG 11-3
· If the reporting granularity for a certain FG is allowed to be coarser than the prerequisite FG, then some notes are needed to further clarify the understandings

Potential prerequisite FGs for FG 25-2
· 4-23: Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8, per UE with licensed/unlicensed differentiation (FG 10-37)
Potential prerequisite FGs for FG 25-3
· 4-23: Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8, per UE with licensed/unlicensed differentiation (FG 10-37)
· 11-3: More than one PUCCH for HARQ-ACK transmission within a slot, per FS
· 25-2, TBD
Potential prerequisite FGs for FG 25-3a
· 25-3, TBD
· 30-5: Slot based dynamic PUCCH repetition indication, per UE
Potential prerequisite FGs for FG 25-3b
· 25-3, TBD
· 25-3a, TBD
· 11-3: More than one PUCCH for HARQ-ACK transmission within a slot, per FS

	QC 2
	FG 25-2, 25-3, 25-3a should be supported by FSPC or per band. The reasons are explained above during the discussion for FG 25-1. In addition, some basic thinking and common sense are required in order to avoid complicating both the network and the UE implementation. Per FSPC or per band gives the required granularity and flexibility in the features implementation. Namely, why would a UE implement FG 25-2 or FG 25-3a in an NTN network in which very likely PF 0 or PUCCH sub-slot configurations are not activated?

	Huawei, HiSilicon 
	We are fine with proposal 3-1.
[bookmark: OLE_LINK33][bookmark: OLE_LINK29]If we cannot agree with proposal 3-1, i.e. if the reporting granularity for FG 25-3 is allowed to be coarser (e.g. per UE) than the prerequisite FG 11-3 (i.e. per FS), then some notes are needed to further clarify the understandings, e.g.  It is RAN1 understanding that this FG is supported on the band(s) in the corresponding band combination (s) where the UE reports the support of the prerequisite FG.

	Ericsson
	· Support 1st bullet.
· Do not support 2nd bullet. We think they should be per UE. We are fine with the note Huawei suggested.

	GTW2
	Further discuss on GTW

	FL4
	Companies are encouraged to provide a compromised proposal which is acceptable to all, if any.

High priority proposal 3-1:
· Reporting type of FG 25-2 is per UE
· Reporting type of FGs 25-3, 25-3a, and 25-3b is per FS


	vivo
	Support above proposal. 

	DOCOMO
	We are fine with the proposal.

	GTW3
	
High priority proposal 3-1:
· Reporting type of FG 25-2 is per UE
· Reporting type of FGs 25-3, 25-3a, and 25-3b is per FS


	FL5
	This proposal could not be discussed in the GTW on May 17. If you cannot accept the proposal, please provide another proposal which is acceptable to all.

	QC 1
	The proposal with regards to FGs 25-3, 25-3a and 25-3b is accepted. The proposal with regards to FG 25-2 cannot be accepted. The reasons have been explained thoroughly: 
· IODT
· Additional implementation.
Implementing this feature for all bands results in higher UE cost and complexity, for a feature whose need in all bands is not justified. E.g., a UE operating in a NTN band is highly unlikely that the UE will be configured with PF 0 or PF2. Why would the UE implement 25-2 in these bands? 

	Apple
	We need to recall the history: when 25-2 was discussed in Rel-17 URLLC, the use case was not identified. The argument at that time was in order not to fragment specification (since we were doing 25-3) so 25-2 should be supported. Basically 25-2 got a free ride with 25-3, and it does not have its own standalone merit. So Fs 25-2 needs to follow 25-3’s designation.  

	GTW4
	For the concern from QC, we can use the same restriction as FG 25-1
For the concern from Apple, if FG 25-2 does not have its own standalone merit, why do we have separate FG from FG 25-3?

High priority proposal 3-1:
· Reporting type of FG 25-2 is per UE with licensed/unlicensed and TN/NTN differentiation, detail signalling is up to RAN2
· Note: the differentiation as mentioned above are not common differentiation types, and are not described in 38.306 Annex. RAN1 does not imply to formally introduce these as new differentiations. RAN2 can decide the signalling as long as the intention is reflected
· Reporting type of FGs 25-3, 25-3a, and 25-3b is per FS


	FL6
	Following was agreed in the GTW

[bookmark: _Hlk103806140]Agreement
· Reporting type of FG 25-2 is per band

Also, following proposal was discussed in the GTW but no consensus was achieved.

Proposal
· Reporting type of FGs 25-3, 25-3a, and 25-3b is per [band/FS]

Companies are encouraged to provide the view why your supporting reporting type is necessary/sufficient, especially specific to FGs 25-3, 25-3a, and 25-3b, not general thought.


	GTW5
	Proposal
· Reporting type of FGs 25-3, 25-3a, and 25-3b is per [band/FS]


	
	
Proposal
· Reporting type of FGs 25-3, 25-3a, and 25-3b is per band
· Note: It is RAN1 understanding that this FG is supported on the bands where the UE reports the support of the prerequisite FGs



	Ericsson
	We support “per UE”. For progress we can compromise to proposal above (i.e., per band, with Note)

	Moderator
	No consensus was achieved in this meeting. Comeback in next meeting.




Low priority proposal 3-2:
· FG 4-23 is confirmed as a prerequisite FG for FG 25-2
· FGs 4-23 and 11-3 are confirmed as prerequisite FGs for FG 25-3
· FFS: FGs 25-3 and 30-5 are confirmed as prerequisite FGs for FG 25-3a
· FG 25-3 is confirmed as prerequisite FGs for FG 25-3b
· FFS whether to add FGs 25-3a, 11-3, and 4-23
	Company
	Comment

	Moderator
	Summary of companies view
· FG 25-2
· FG 4-23 is kept: Huawei/HiSi, Spreadtrum, Ericsson, vivo, DOCOMO
· UEs supporting 25-2 for short format slot based repetition should be able to support slot based repetition for other formats.
· FG 4-23 can be removed: OPPO, Apple, DOCOMO
· The two feature groups are not relevant.
· UE can support short format repetition even when UE reports no support of long PUCCH format repetition
· FG 25-3
· FG 4-23 and 11-3: Huawei/HiSi, Spreadtrum, Ericsson, vivo, OPPO, DOCOMO
· Sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases also, thus 4-23 should be there.
· Sub-slot based repetition can result in multiple PUCCH repetitions in one slot, therefore FG 11-3 needs to be included
· The functionalities needed to support this feature is PUCCH repetition related functionaries (i.e. FG 4-23) and sub-slot related functionalities (i.e. FG 11-3) while the format of PUCCH is not affecting the related functionalities of this feature.
· FG 25-3a
· FG 30-5 should be removed (i.e. only FG 25-3): Huawei/HiSi, vivo
· Sub-slot based repetition can apply same mechanism that designed for slot based repetition in terms of dynamic number indication, but as to the UE capability no strong dependency.
· No strong correlation between FGs 25-3a and 30-5
· FG 30-5 should be kept (i.e. FG25-3 and 30-5): Spreadtrum, DOCOMO
· Sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases, therefore FG 30-5 needs to be included.
· FG 30-5 and 11-3: Ericsson
· FG 30-5 as prerequisite is needed which in turn has FG 4-23 as prerequisite. For sub-slot related functionalities, FG 11-3 should be considered as prerequisite. There is no need to include FG 25-3 as the prerequisite of FG 25-3a and introduce additional functionalities specific for 25-3 and not related to 25-3a.
· FG 25-3b
· FG 25-3 or 25-3a: Huawei/HiSi, vivo
· If only FG 25-3 is listed there, the question is whether hopping can be done in case of dynamic indication of the repetitions, in our understanding the hopping can be applicable either.
· FG 25-3: Spreadtrum, DOCOMO
· No need to include 25-3a in prerequisite feature group. Since FG 25-3 is prerequisite of FG 25-3a, represented range of “FG 25-3 or FG 25-3a” is equal to “FG 25-3”.
· FG 11-3 and 4-23: Ericsson 
· The UE should be able to support inter-slot frequency PUCCH hopping and would need FG 4-23 and FG 11-3 to support PUCCH repetition in addition to sub-slot related functionalities.


	Huawei, HiSilicon 
	We are fine with proposal 3-2 here. Some further clarifications on our thinking as below:
1. For FG 25-2, it looks ok to us to keep 4-23, since it should be straightforward that UEs supporting 25-2 for short format slot based repetition should be able to support slot based repetition for other formats. However, would be fine to remove it also, since there is no strong dependency it seems. 
2. For FG 25-3, both FG 4-23 and 11-3 should be kept. In our understanding, sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases also, thus 4-23 should be there. 
3. For FG 25-3a, we agree that no need to add 30-5 from coverage as the prerequisite. Sub-slot based repetition can apply same mechanism that designed for slot based repetition in terms of dynamic number indication, but as to the UE capability no strong dependency
4. For FG 25-3b, the prerequisite can be “FG 25-3 or FG 25-3a”. If only FG 25-3 is listed there, the question is whether hopping can be done in case of dynamic indication of the repetitions, in our understanding the hopping can be applicable either.

	Ericsson
	We can accept proposal 3-2 for the sake of progress. 
We are fine to further discuss the FFS points.

	
	




Low priority proposal 3-3:
· Revise the name of FG 25-2 as “Repetitions for PUCCH format 0, and 2 over multiple slots (for slot based codebook) with K = 2, 4, 8”
· Qualcomm
· Revise component description of FG 25-3b as “sub-slot based PUCCH configurations”
· Ericsson
	Company
	Comment

	Huawei, HiSilicon
	Fine with the change. 

	Ericsson
	Support

	
	





4. 25-4 to 25-7: Retransmission of cancelled HARQ-ACK
In [1], FGs 25-4 to 25-7 are captured as below.
	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 (Sidelink 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

	 25. NR_IIOT_URLLC_enh
	25-4
	One-shot HARQ ACK feedback triggered by DCI format 1_2 
	[1. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2 scheduling a PDSCH]
[2. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2 without scheduling a PDSCH using a reserved FDRA value]
	[10-16]
[11-1]

	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-5
	PHY priority handling for one-shot HARQ ACK feedback 
	[Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI]
	[10-16]
[11-4]

	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-6
	Enhanced type 3 HARQ-ACK codebook feedback
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks. 
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_1 and DCI 1_2 (for a UE supporting DCI format 1_2, 11-1)
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
5. Supported maximum number of actual PUCCH transmissions for [type 3 or] enhanced type 3 HARQ-ACK codebook feedback within a slot
	10-16
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured

Candidate values for component 5 is: {1, 2, 3, 4, 5, 6, 7}. [The values higher than 1 can be applied to sub-slot based configuration only.]
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	FFS
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	Candidate values for component 3 is: M = {-7, -5, …, 1}
Candidate values for component 4 is: N= {4, 6, …, 24}
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-4 & FG 25-5: Change “Per UE” to “Per band” to align with the granularity of the prerequisite.
2) FG 25-6:
a) Change “Per UE” to “Per band” to align with the granularity of the prerequisite.
b) For component 5, “type 3 or” should be kept. For a UE supporting FG 25-6, gNB can configure either type 3 HARQ-ACK codebook or enhanced type 3 HARQ-ACK codebook, thus the reported value for component 5 should be applied to both type 3 HARQ-ACK codebook and enhanced HARQ-ACK codebook type. Note that we don't think this will change the Rel-16 behaviour, since it is applied only when the UE reports the support of FG25-6. If UE doesn't support FG 25-6 but only FG 10-16, then still follow Rel-16 behaviour.
c) Regarding “The values higher than 1 can be applied to sub-slot based configuration only” in the note column, we don't think it is that critical since it should be common understanding that only 1 actual PUCCH transmission with HARQ-ACK will be transmitted per slot for slot-based PUCCH, therefore it is preferred to delete it for simplicity. However, if people have strong desire to keep it, we are fine also, though we may need some further modification considering the case of two simultaneous HARQ-ACK CB. 
3) FG 25-7: No need to add FG 11-1 and FG 11-4 as the prerequisite of FG 25-7, since it is already clarified in the description of the components. 

	[3]
	ZTE
	A remaining issue of last meeting is whether the type of FGs 25-4 to 25-7 should be per UE or per FS or per FSPC.
From our perspective, Per UE is preferred.
Proposal 2: The type of FGs 25-4 to 25-7 should be kept as per UE.
The two indices are separately for the Enhanced type 3 HARQ-ACK codebook feedback and Triggered HARQ-ACK codebook re-transmission. The common things are both supporting DCI format 1_2 and two HARQ-ACK codebooks / PUCCH config. The feature of supporting DCI format 1_2 is 11-1 and the feature of supporting two HARQ-ACK codebooks / PUCCH config is 11-4. So we propose to include 11-1 and 11-4 both in the prerequisite feature column of index 25-6 and 25-7. 
But if majority companies think the component has included the related descriptions, we can also fine with keeping current prerequisite without adding FGs 11-1 and 11-4.
Proposal 3: Include 11-1 and 11-4 both in the prerequisite feature group column of index 25-6 and 25-7.
Also in 25-7, the component of description for Triggered HARQ-ACK codebook re-transmission is not clear. The “earlier PUCCH slot” is not clear to aim the cancelled HARQ-ACK codebook, below adjustment can clarity the retransmission is for the cancelled HARQ-ACK codebook, the cancellation of the HARQ-ACK codebook is due to various reasons, such as conflicts with the HP channel or Dl symbols. So we propose:
Proposal 4: The following adjustment is proposed for component 1 of 25-7.
	· 1. Support HARQ-ACK codebook re-transmission from an earlier PUCCH slot of the cancelled HARQ-ACK based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)




	[4]
	New H3C
	For FG 25-4/5/6,our suggestion is as follows:
1. Changing “Per UE” to “Per band” to align with the granularity of the prerequisite.
2. Removing square brackets

	[5]
	Spreadtrum
	FG 25-4:
· Prerequisite FGs are 10-16 and 11-1
· Type: Per band, to keep consistence with FG 10-16.
FG 25-5:
· Prerequisite FGs are 10-16 and 11-4
· Type: Per FS, to keep consistence with FG 11-4.
FG 25-6:
· Type: Per band, to keep consistence with FG 10-16.
FG 25-7:
· Prerequisite FGs: N/A
· Type: 
· FG 25-7: Per band. Similar as enhanced Type 3 HARQ-ACK CB, HARQ-ACK re-transmission also need to be per band.

	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
1. Adopt “Per UE” type for remaining FG 25-X.
It has been discussed whether/how to revise the prerequisite feature groups for FGs 25-4/5 and 25-7. In our view the current prerequisites for FG 25-4/5 are adequate and no prerequisite is needed for FG 25-7 since the corresponding component descriptions already clarify the needed information.
1. [bookmark: _Toc101718895]Confirm the prerequisite feature groups of FG 25-4 and 25-5. No prerequisite is needed for FG 25-7.

	[7]
	vivo
	FG 25-4 & FG 25-5 & FG25-6
[bookmark: OLE_LINK41]For FG 25-4 that UE supporting one-shot HARQ ACK feedback triggered by DCI format 1_2, one-shot HARQ-ACK feedback and monitoring DCI format x_2 should be supported. So, prerequisite FG include both FG 10-16 and FG 11-1.
For FG 25-5 that UE supporting PHY priority handling for one-shot HARQ-ACK feedback, one-shot HARQ-ACK feedback and two HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities should be supported. So, prerequisite FG include both FG 10-16 and FG 11-4.
For FG 25-4/5/6, the prerequisite FG is FG 10-16 which type is Per band. To align with the granularity of the prerequisite FG, the type of FGs 25-4 to 25-6 should be Per band.
FG 25-6 Enhanced type 3 HARQ-ACK codebook feedback, it was agreed to support PHY priority handling for the Rel-16 Type 3 HARQ-ACK CB and Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size and the indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the Rel-16 or Rel-17 Type 3 HARQ-ACK CB. In Rel-16, two slot-based HARQ-ACK codebooks within a slot can be supported if the UE indicates the support of twoHARQ-ACK-Codebook-type1-r16 and the support of other UE capabilities such as twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat and/or twoPUCCH-AnyOthersInSlot, see following. 
	twoHARQ-ACK-Codebook-type1-r16
Indicates whether the UE supports two HARQ-ACK codebooks with up to one subslot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + subslot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE. The capability signalling comprises the following parameters:
-	sub-SlotConfig-NCP-r16 indicates the maximum number of actual PUCCH transmissions for HARQ-ACK within a slot for NCP with 2-symbol*7 sub-slot configuration;
-	sub-SlotConfig-ECP-r16 indicates the maximum number of actual PUCCH transmissions for HARQ-ACK within a slot for ECP with 2-symbol*6 sub-slot configuration;
For the 7-symbol*2 sub-slot configuration of NCP or the 6-symbol*2 sub-slot configuration of ECP, the value of the maximum number of actual PUCCH transmissions for HARQ-ACK within a slot is {2}.

NOTE 1:	If the UE indicates support of this feature and is simultaneously configured with two slot-based HARQ-ACK codebooks:
-	whether the UE supports two PUCCH of format 0 or 2 in consecutive symbols in the same slot for each HARQ-ACK codebook is subject to the capability reported by twoPUCCH-F0-2-ConsecSymbols.
-	whether the UE supports one PUCCH format 0 or 2 and one PUCCH format 1, 3 or 4 in the same slot for each HARQ-ACK codebook is subject to the capability reported by onePUCCH-LongAndShortFormat.
-	whether the UE supports two PUCCH transmissions in the same slot for each HARQ-ACK codebook not covered by twoPUCCH-F0-2-ConsecSymbols and onePUCCH-LongAndShortFormat is subject to the capability reported by twoPUCCH-AnyOthersInSlot.
NOTE 2:	If a UE reports both multiPUCCH-r16 and twoHARQ-ACK-Codebook-type1-r16, it can support two slot-based HARQ-ACK codebooks, and one slot-based and one-sub-slot-based HARQ-ACK codebooks. If a UE reports twoHARQ-ACK-Codebook-type1-r16 but does not report multiPUCCH-r16, it can only support two slot-based HARQ-ACK codebooks.


Therefore, for a UE not supporting twoHARQ-ACK-Codebook-type1-r16 or supporting twoHARQ-ACK-Codebook-type1-r16, but not supporting twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat or twoPUCCH-AnyOthersInSlot, it is reasonable to support up to 1 actual PUCCH transmission for Type 3 or enhanced Type 3 codebook feedback within a slot. For a UE supporting twoHARQ-ACK-Codebook-type1-r16 and twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat and/or twoPUCCH-AnyOthersInSlot, the maximum actual PUCCH transmission with a slot is two for Type 3 or enhanced Type 3 codebook with slot-based configuration. Therefore, the note can be updated as ‘The values higher than 1 can be applied to sub-slot based configuration. The value 1 or 2 can be applied to slot-based configuration’ to make it clear. Alternatively, it is also fine to delete the sentence “The values higher than 1 can be applied to sub-slot based configuration only”. 
[bookmark: _Hlk86761297]Proposal 6: 
· For FG 25-4, prerequisite FG include both FG 10-16 and FG 11-1. 
· For FG 25-5, prerequisite FG include both FG 10-16 and FG 11-4. 
· For FG 25-6, about the sentence “The values higher than 1 can be applied to sub-slot based configuration only” in note column,
· Either to update it as “The values higher than 1 can be applied to sub-slot based configuration. The value 1 or 2 can be applied to slot-based configuration” to make it clear or simply to delete it.
· The type of FG 25-4 to 25-6 should be Per band.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation for FG 25-4 to 25-6.
	25-4
	One-shot HARQ ACK feedback triggered by DCI format 1_2 
	[1. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2 scheduling a PDSCH]
[2. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2 without scheduling a PDSCH using a reserved FDRA value]
	[10-16[
[11-1]

	Yes
	N/A
	
	[Per UEBand]
	[No]
	[No]
	[N/A]
	 

	25-5
	PHY priority handling for one-shot HARQ ACK feedback 
	[Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI]
	[10-16]
[11-4]

	Yes
	N/A
	 
	[Per UEBand]
	[No]
	[No]
	[N/A]
	 

	25-6
	Enhanced type 3 HARQ-ACK codebook feedback
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks. 
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_1 and DCI 1_2 (for a UE supporting DCI format 1_2, 11-1)
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
5. Supported maximum number of actual PUCCH transmissions for [type 3 or] enhanced type 3 HARQ-ACK codebook feedback within a slot
	10-16
	Yes
	N/A
	 
	[Per UEBand]
	[No]
	[No]
	[N/A]
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured

Candidate values for component 5 is: {1, 2, 3, 4, 5, 6, 7}. [The values higher than 1 can be applied to sub-slot based configuration only. ]



FG 25-7
FG 25-7 is related to FG 11-1 and 11-4, FGs 11-1 and 11-4 can be added as prerequisite FG. Given the type of prerequisite group FG 11-4 is Per FeatureSetUplink, to align with the granularity of the prerequisite FG, the type of FG 25-7 should be per FS.
[bookmark: _Hlk86761308]Proposal 7: For FG 25-7, 
· FGs 11-1 and 11-4 can be added as prerequisite FGs.
· The type of FG 25-7 is per FS.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset 
	[11-1,11-4]
	Yes
	N/A
	 
	[Per UEFS]
	[No]
	[No]
	[N/A]




	[8]
	OPPO
	Type: To align with their prerequisite feature groups, we support per band for FG 25-4~25-6. For FG 25-7, we do not have strong views on its type.
Proposal 7: The type of FG 25-4~25-6 is per band.

	[9]
	Apple
	· 25-4: Between two prerequisites, the support of 1_2 is per UE, yet the support of one-shot CB (Type 3) is per band, so this should be per band.
· 25-5: dci-DL-PriorityIndicator-r16 in Rel-16 is per UE, so it is acceptable to have 25-5 as per UE.
· 25-6: Per band is preferred, following the logic for Rel-16 Type 3 CB. 
· 25-7: Per UE is too broad. Per band, per FS or per FSPC can be considered.

	[10]
	DOCOMO
	· FG 25-4: One-shot HARQ ACK feedback triggered by DCI format 1_2
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Per band is also acceptable if majority companies prefer per band.
· FG 11-1 can be kept as prerequisite feature groups in addition to FG 10-16

· FG 25-5: PHY priority handling for one-shot HARQ ACK feedback
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Per band is also acceptable if majority companies prefer per band.
· FGs 10-16 and 11-4 can be kept as prerequisite feature groups

· FG 25-6: Enhanced type 3 HARQ-ACK codebook feedback
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· As discussed above, even if the reporting type is per UE, NTN IoT bit can be introduced, if necessary. The same solution can be applied for licensed/unlicensed differentiation.
· FGs 10-16 can be kept as prerequisite feature group. Also, FGs 11-1 and 11-4 can be added as prerequisite feature groups.
· We are fine to add component 5 as “ supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot”, to address companies’ concern for sub-slot case. And it is reasonable that the values higher than 1 can be applied to sub-slot based configuration only

· FG 25-7: Triggered HARQ-ACK codebook re-transmission
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Per band is also acceptable if majority companies prefer per band.
· FGs 11-1 and 11-4 may be not necessary to be added in prerequisite FGs since the component description can clarify it.

	[11]
	Nokia, NSB
	· 25-4/5:
· Confirm the FG components (i.e. remove yellow highlight)
· Per UE
· 25-6:
· Remove the yellow marked ’type 3 or’ from the FG components, as Type 3 CB is a Rel-16 feature already.
· Per UE
· 25-7:
· Per UE

	[12]
	Qualcomm
	With regards to 25-4 -One-shot HARQ feedback triggered by DCI 1_2-the prerequisites are:
· 10-16 (support for 1-shot HARQ-ACK feedback) and
· 11-1 (monitoring DCI 1_2) . 

The feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 5: Feature 25-4 (One-shot HARQ feedback triggered by DCI 1_2) should be supported per Feature Set Per Component Carrier (FSPC). 
With regards to 25-5 - PHY layer priority for One-shot HARQ feedback - the prerequisites are:
· 10-16 (support for 1-shot HARQ-ACK feedback) and
· 11- 4 (2 HARQ-ACK codebooks with up to 1 sub-slot based HARQ-ACK codebook).
 
The feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 6: Feature 25- 5 (PHY layer priority for One-shot HARQ feedback) should be supported per Feature Set Per Component Carrier (FSPC). 
With regards to 25-6 - Enhanced Type 3 HARQ-ACK feedback - the prerequisites are:
· 10-16 (support for 1-shot HARQ-ACK feedback). 

The feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 7: Feature 25- 6 (Enhanced Type 3 HARQ-ACK feedback) should be supported per Feature Set Per Component Carrier (FSPC).
With regards to 25-7 - Triggered HARQ-ACK codebook retransmission - the feature should be supported per band. 
Proposal 8: Feature 25-7 (Triggered HARQ-ACK codebook retransmission) should be supported per Feature Set Per band.
In addition, during 3GPP RAN 1 #108bis-e meeting, the following agreement was made:
	Agreement: 
FG 25-7 are updated as follows
· Component 3: Supported minimum value M for the HARQ re-tx offset
· Candidate values for component 3 is: M = {-7, -5, …, 1}
· Component 4: Supported maximum value N for the HARQ re-tx offset
Candidate values for component 4 is: N = {4, 6, …, 24}



This agreement defines the minimum requirement for the UE, which is storing at least 4 HARQ CBs. However, what is missing in this agreement is that a given HARQ CB is consisted of up to 16 HARQ Processes and each HARQ Processes can be consisted by more than 1 bits; e.g. there might MIMO transmission or CBG configuration. In this case a single HARQ Process ID might be consisted by more than 1 HARQ bits. In this case, it would be useful to clarify that the minimum amount of stored HARQ CBs for the UE corresponds to HARQ CBs in which each HARQ process ID is consisted by a single bit. 
Proposal 9: The minimum requirement for Component 3 and Component 4 of feature 25-7 (Triggered HARQ-ACK codebook retransmission) is valid for HARQ CBs consisted of HARQ Processes with a single HARQ bit per HARQ Process ID.




Discussion
[FL1] High priority question 4-1:
· Companies are encouraged to provide views on whether to add restriction for Component 3 and 4 of FG 25-7 that HARQ CBs consisted of HARQ Processes with a single HARQ bit per HARQ process ID
· Qualcomm: A given HARQ CB is consisted of up to 16 HARQ Processes and each HARQ Processes can be consisted by more than 1 bits; e.g. there might MIMO transmission or CBG configuration. In this case a single HARQ Process ID might be consisted by more than 1 HARQ bits. In this case, it would be useful to clarify that the minimum amount of stored HARQ CBs for the UE corresponds to HARQ CBs in which each HARQ process ID is consisted by a single bit.
	Company
	Comment

	DOCOMO
	In our understanding, the restriction is not needed. The Rel-16 type 3 codebook is also constructed based on HARQ process ID, without any restriction on number of HARQ-ACK bits for each HARQ process ID.

	Nokia, NSB
	We do not see a need for such restrictions. If any clarifications are needed it seems that they should be discussed in maintenance instead.

	ZTE
	Agree with DOCOMO’s view. The Component 3 and 4 are not related to number of HARQ-ACK bits for each HARQ process ID.

	Huawei, HiSilicon
	We are open for discussion. However, we have some questions for clarifications as below:
1. If we add such restriction, which option below is the correct interpretation?
Option 1: FG 25-7 is only supported in case of 1 HARQ bit per HARQ process ID;
Option 2: FG 25-7 can be supported in case of more than 1 HARQ bit per HARQ process ID, but it is expected that the overall supported HARQ CBs should be reduced for a UE that only supports component 3/4 assuming 1 HARQ bit per HARQ process ID; 

	Ericsson
	We do not see the reason to add such restriction. Also agree with ZTE that component 3 and 4 have nothing to do with number of HARQ-ACK bits for each HARQ process ID.

	QC
	Components 3 and 4 are directly related to the amount of HARQ bits that need to be stored at the UE. E.g. a given UE supports the minimum value of HARQ offset equal to 1 and a maximum value of 4. In all, the UE can save 4 CBs. Assume that each HARQ CB is consisted of 8 HARQ Processes. If a single HARQ Process is consisted of 1 bit, then 32 bits are stored. If each HARQ process is consisted of several bits, the total amount of stored HARQ bits can be several dozens of bits.

	FL2
	Companies are encouraged to check the motivation provided by the proponent as above.

	vivo
	We are open for discussion. As explained by QC, without some restriction, it may increase UE complexity for preparing large number of stored CBs.
We think HW’s two options can achieve the same effect to reduce the overall supported HARQ CBs. 

	DOCOMO
	We are open to further discuss whether such restriction is necessary. If majority companies share the concern on UE complexity, we fine to accept it.
Regarding Huawei’s two options, option 1 seems a bit too restricted. Option 2 may require more discussion.

	ZTE
	If all UE vendors worry about the amount of reserved buffer for HARQ bits, we are open to further discuss certain restriction. 

	FL3
	Given a number of companies showed their flexibility to further discuss the restriction, following proposal is made. If following proposal is not acceptable, please provide another proposal which is acceptable to all

[FL3] High priority proposal 4-1:
· Add a note in FG 25-7: The minimum requirement for Component 3 and Component 4 of FG 25-7 is valid for HARQ CBs consisted of HARQ Processes with a single HARQ bit per HARQ Process ID


	DOCOMO
	We can accept the proposal.

	QC
	Support

	Apple
	support

	Moderator
	All companies are fine with the proposal. This proposal is set for email endorsement.

	Moderator
	Following was agreed by email endorsement

Agreement
· Add a note in FG 25-7: The minimum requirement for Component 3 and Component 4 of FG 25-7 is valid for HARQ CBs consisted of HARQ Processes with a single HARQ bit per HARQ Process ID





[GTW1] High priority proposal 4-2:
· Reporting type of FG 25-4 is per band
· Reporting type of FG 25-5 is per band
· Reporting type of FG 25-6 is per band
· Reporting type of FG 25-7 is per band
	Company
	Comment

	Moderator
	Summary of companies view
· FG 25-4
· Per UE: ZTE, Ericsson, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per band: Huawei/HiSi, H3C, Spreadtrum, vivo, OPPO, Apple
· As prerequisite FGs
· Per FSPC: Qualcomm
· FG 25-5
· Per UE: ZTE, Ericsson, Apple, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per band: Huawei/HiSi, H3C, vivo, OPPO
· As prerequisite FG (10-16)
· Per FS: Spreadtrum
· As prerequisite FG (11-4)
· Per FSPC: Qualcomm
· FG 25-6
· Per UE: ZTE, Ericsson, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per band: Huawei/HiSi, H3C, Spreadtrum, vivo, OPPO, Apple
· As prerequisite FGs
· Per FSPC: Qualcomm
· FG 25-7
· Per UE: ZTE, Ericsson, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per band: Spreadtrum, Apple, Qualcomm
· Similar as enhanced Type 3 HARQ-ACK CB, HARQ-ACK re-transmission also need to be per band
· As 25-6 and 25-7 provide similar functionalities, the type of 25-7 and 25-6 should be the same.
· Per FS: Apple
· Per FSPC: Apple, Qualcomm


Potential prerequisite FGs for FG 25-4
· 10-16: One-shot HARQ ACK feedback, per band
· 11-1: Monitoring DCI format 1_2 and DCI format 0_2, per UE
Potential prerequisite FGs for FG 25-5
· 10-16: One-shot HARQ ACK feedback, per band
· 11-4: Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting  HARQ-ACK codebooks with different priorities at a UE, per FS
Prerequisite FGs for FG 25-6
· 10-16: One-shot HARQ ACK feedback, per band
Potential prerequisite FGs for FG 25-7
· 11-1: Monitoring DCI format 1_2 and DCI format 0_2, per UE
· 11-4: Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting  HARQ-ACK codebooks with different priorities at a UE, per FS


	QC 2
	Support

	ZTE
	Considering the discussion of 25-1, we can accept per Band.

	Huawei, HiSilicon
	We are fine with proposal 4-2. 

	Ericsson
	We can accept proposal 4-2 for the sake of progress.

	Moderator
	Following was agreed in the GTW on May 11.

Agreement
· Reporting type of FG 25-4 is per band
· Reporting type of FG 25-5 is per band
· Reporting type of FG 25-6 is per band
· Reporting type of FG 25-7 is per band





Low priority proposal 4-3:
· FGs 10-16 and 11-1 are confirmed as prerequisite FGs for FG 25-4
· FGs 10-16 and 11-4 are confirmed as prerequisite FGs for FG 25-5
· FFS whether to add FGs 11-1 and 11-4 as prerequisite FGs for FG 25-6
· FFS whether to add FGs 11-1 and 11-4 as prerequisite FGs for FG 25-7
	Company
	Comment

	Moderator
	Summary of companies view
· FG 25-4
· FG 10-16 and 11-1: Spreadtrum, Ericsson, vivo, DOCOMO, Nokia/NSB, Qualcomm
· FG 25-5
· FG 10-16 and 11-4: Spreadtrum, Ericsson, vivo, DOCOMO, Nokia/NSB, Qualcomm
· FG 25-6
· FG 11-1 and 11-4 should be added: ZTE, DOCOMO
· FG 10-16: DOCOMO, Qualcomm
· FG 25-7
· FG 11-1 and 11-4 should be added: ZTE, vivo
· N/A: Huawei/HiSi, Spreadtrum, Ericsson, DOCOMO


	Huawei, HiSilicon
	We are fine with proposal 4-3. 
As to the FFS, it looks to us that there is no need to add FG 11-1 and FG 11-4 as the prerequisite, since it is already clarified in the description of the components on the condition of the support of some certain component. For example, only if UE supports FG 11-4, then the second component of FG 25-7 will be supported also. However, if FG 11-4 is not supported, then FG 25-7 can still be supported, just without the second component. 

	Ericsson
	We are fine with proposal 4-3.
For the two FFS: We agree with Huawei that FG 11-1 and 11-4 should not be added as prerequisite for 25-6, 25-7. 

	
	




Low priority proposal 4-4:
· Components of FG 25-4 are confirmed
· Component of FG 25-5 is confirmed
· Component 5 of FG 25-6 is confirmed as: Supported maximum number of actual PUCCH transmissions for [type 3 or] enhanced type 3 HARQ-ACK codebook feedback within a slot
· HW/HiSi: For a UE supporting FG 25-6, gNB can configure either type 3 HARQ-ACK codebook or enhanced type 3 HARQ-ACK codebook, thus the reported value for component 5 should be applied to both type 3 HARQ-ACK codebook and enhanced HARQ-ACK codebook type.
· Component 1 of FG 25-7 is revised as: Support HARQ-ACK codebook re-transmission from an earlier PUCCH slot of the cancelled HARQ-ACK based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
· ZTE: The “earlier PUCCH slot” is not clear to aim the cancelled HARQ-ACK codebook, below adjustment can clarity the retransmission is for the cancelled HARQ-ACK codebook, the cancellation of the HARQ-ACK codebook is due to various reasons, such as conflicts with the HP channel or Dl symbols
· Delete “[The values higher than 1 can be applied to sub-slot based configuration only.]” in the note column of FG 25-7
· See input from HW/HiSi, vivo
	Company
	Comment

	Huawei, HiSilicon
	We are fine with proposal 4-4. 
For the change of component 5 of FG 25-6, we want to further point it out that it doesn't change the Rel-16 behaviour, since it is applied only when the UE reports the support of FG25-6. If UE doesn't support FG 25-6 but only FG 10-16, then still follow Rel-16 behaviour; 

	Ericsson
	We are fine with proposal 4-4

	
	

	
	





5. 25-8: Semi-static HARQ-ACK codebook for sub-slot PUCCH
In [1], FG 25-8 is captured as below.
	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 (Sidelink 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

	 25. NR_IIOT_URLLC_enh
	25-8
	Semi-static HARQ-ACK codebook for sub-slot PUCCH
	Semi-static (Type 1) HARQ-ACK codebook for sub-slot based PUCCH configuration
	[4-11]
[11-3]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-8: Change “Per UE” to “Per FS” to align with the prerequisite. 


	[3]
	ZTE
	For index 25-8, it is better for the feature group as the prerequisites of “Per sub-slot URLLC feature in Rel-16” is per FS.
Proposal 5: The type of FGs 25-8 should be kept as per FS.

	[5]
	Spreadtrum
	· Prerequisite FGs: 4-11 and 11-3
· Type: per FS, to keep consistence with FG 11-3

	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
1. Adopt “Per UE” type for remaining FG 25-X.

	[7]
	vivo
	FG 25-8
For UE supporting Type 1 HARQ-ACK codebook for sub-slot based PUCCH configuration, semi-static HARQ-ACK codebook and more than one PUCCH for HARQ-ACK transmission within a slot should also be supported. So, prerequisite FG should include both FG 4-11 and FG 11-3.
Given the type of prerequisite group FG 11-3 is Per FeatureSetUplink, to align with the granularity of the prerequisite FG, the type of FG 25-8 should be per FS.
[bookmark: _Hlk101791034]Proposal 8: For FG 25-8, 
· FGs 4-11 and 11-3 can be added as prerequisite FGs. 
· The type of FG 25-7 is per FS.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25-8
	Semi-static HARQ-ACK codebook for sub-slot PUCCH
	Semi-static (Type 1) HARQ-ACK codebook for sub-slot based  PUCCH configuration
	[4-11]
[11-3]
	Yes
	N/A
	
	[Per UE] Per FS
	[No]
	[No]
	[N/A]




	[8]
	OPPO
	Type: To align with their prerequisite feature groups, we support per FS for FG 25-8.
Proposal 8: The type of FG 25-8 is per FS.

	[9]
	Apple
	· 25-8: Per sub-slot URLLC feature in Rel-16 is per FS , this should be per FS.

	[10]
	DOCOMO
	· FG 25-8: Semi-static HARQ-ACK codebook for sub-slot PUCCH
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Per FS is also acceptable if majority companies think it necessary to align with prerequisite FGs.
· FGs 4-11 and 11-3 can be kept as prerequisite feature groups.

	[11]
	Nokia, NSB
	· Per UE

	[12]
	Qualcomm
	With regards to 25-8 - Semi-static HARQ-ACK codebook for sub-slot PUCCH - the prerequisites are:
· 4-11 (support for semi-static HARQ-ACK feedback) and
· 11-3 (support for more than 1 PUCCH HARQ within a slot).

The prerequisite 11-3 is reported per FS, with the following reasoning captured in Rel-16 UE feature list “Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s processing power is spent on PDCCH/PDSCH decoding, and hence in some cases the support of the new codebook or some codebook configurations may not be possible”
Due to the same reasoning, the feature should be supported per FS.
Proposal 10: Feature 25-8 (Semi-static HARQ-ACK codebook for sub-slot PUCCH) should be supported per FS.




Discussion
[GTW1] High priority proposal 5-1:
· Down select from one of the following options:
· Opt.1: Type of FG 25-8 is per UE
· Note: It is RAN1 understanding that this FG is supported on the bands where the UE reports the support of the prerequisite FGs
· Opt.2: Type of FG 25-8 is per FS
· FGs 4-11 and 11-3 are confirmed as prerequisite FGs of FG 25-8
	Company
	Comment

	Moderator
	Summary of companies view
· Per UE: Ericsson, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per FS: Huawei/HiSi, ZTE, Spreadtrum, vivo, OPPO, Apple, DOCOMO, Qualcomm
· to align with the prerequisite FGs


Potential prerequisite FGs for FG 25-8
· 4-11: Semi-static HARQ-ACK codebook, per UE
· 11-3: More than one PUCCH for HARQ-ACK transmission within a slot, per FS


	QC
	The prerequisite 11-3 is reported per FS, with the following reasoning captured in Rel-16 UE feature list “Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s processing power is spent on PDCCH/PDSCH decoding, and hence in some cases the support of the new codebook or some codebook configurations may not be possible”. The exact same rationale applies to this FG to make it per FS. 

	Huawei, HiSilicon 
	We support option 2. We are also fine with option 1 with modified note as below, since the prerequisite FG 11-3 is reported per FS (i.e. per band per band combination).
· [bookmark: OLE_LINK35]It is RAN1 understanding that this FG is supported on the band(s) in the corresponding band combination (s) where the UE reports the support of the prerequisite FG.

	Ericsson
	Option 1.
As explained in our contribution, there is no need to align the new FG type to the type of perquisite.

	GTW2
	Further discuss on GTW

	FL4
	Companies are encouraged to provide a compromised proposal which is acceptable to all, if any.

High priority proposal 5-1:
· Down select from one of the following options:
· Opt.1: Type of FG 25-8 is per UE
· Note: It is RAN1 understanding that this FG is supported on the bands where the UE reports the support of the prerequisite FGs
· Opt.2: Type of FG 25-8 is per FS
· FGs 4-11 and 11-3 are confirmed as prerequisite FGs of FG 25-8


	vivo
	We prefer Opt.2. 

	DOCOMO
	We are fine with the proposal.

	QC
	We prefer option 2. 
The problem of option 1 is that on a band that UE support prerequisite, UE has to support this new FG. We don’t see the clear motivation for this. For example, if UE can support 11-3 on both band A and B, why UE has to support 25-8 on both band A and B? Why cannot UE choose to implement only support 25-8 only on band A, but not on band B?

	GTW3
	
High priority proposal 5-1:
· Reporting type of FG 25-8 is per FS
· FGs 4-11 and 11-3 are confirmed as prerequisite FGs of FG 25-8


	FL5
	This proposal could not be discussed in the GTW on May 17. If you cannot accept the proposal, please provide another proposal which is acceptable to all.

	QC
	We support FL proposal

	DOCOMO
	We are fine with the proposal.

	GTW4
	
High priority proposal 5-1:
· Reporting type of FG 25-8 is per FS
· FGs 4-11 and 11-3 are confirmed as prerequisite FGs of FG 25-8


	FL6 GTW5
	Comeback in the next GTW. 

	Ericsson
	· For FG 25-8, we still think it should be per UE. The prerequisite 11-3 being per FS does not mean 25-8 has to be per FS. Since 11-3 takes care of the sub-slot HARQ-ACK already, 25-8 can be per UE, the same as FG 4-11 (per UE).
· We are fine with 2nd bullet (4-11, 11-3)

	
	Following was agreed in the GTW on May 20.

[bookmark: _Hlk103949233]Agreement
· FGs 4-11 and 11-3 are confirmed as prerequisite FGs of FG 25-8






6. 25-9 to 25-10a: PUCCH cell switching
In [1], FGs 25-9 to 25-10 are captured as below.
	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 (Sidelink 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

	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A (TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) [bookmark: OLE_LINK65]Regarding to the FFS part of FG 25-9/25-10/25-10a, since it is agreed that PUCCH cell switching is only done within the same PUCCH group, for a UE supporting two PUCCH groups, the capabilities defined by FG25-9/25-10/25-10a here is applied to each of the PUCCH groups also, it looks to us that no additional capability reporting is needed. Some note with example below can be considered to clarify this. 
2) Regarding to the Note of FG 25-9/25-10/25-10a, we are fine to add “or FGs 22-6 or 22-6a”.

	[3]
	ZTE
	The type definition from moderator on index 25-9 and 25-10 is “Per UE”. But we think “Per BC” is better for the two feature group. For a certain UE, not all the band combination is suitable for PUCCH switching, for example, one UE could switch between carrier 1 and carrier 2, but carrier 3 is not allowed for switching. So the feature of supporting Semi-static PUCCH carrier switching or dynamic PUCCH carrier switching seems more suitable as Per BC definition.
Proposal 6: The type of the feature group 25-9 and 25-10 is proposed to change to Per BC.

	[4]
	New H3C
	For FG 25-9/10/10a,our suggestion is as follows:
1. Removing “FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups”

	[5]
	Spreadtrum
	· Components:
· According to [or FGs 22-6 or 22-6a] part, it can be confirmed. Because FG 22-6 and 22-6a support up to three or four different numerologies of one PUCCH cell group. Considering PUCCH cell switching operation, since it is only configured to do switching between two cell, thus FG 22-6 and 22-6a have similar UE implementation as FGs 6-9 and 6-9a.
· According to FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups, we prefer to have separate FGs. The original FG 25-9 and 25-10/10a are for PUCCH cell switching in one PUCCH group, not support switching within two PUCCH groups. The new separate FGs, such as named as FG 25-9a, FG 25-10b, FG 25-10c, they indicate supporting of PUCCH cell switching in two PUCCH groups.
· FG 25-9a: Semi-static PUCCH cell switching in two PUCCH groups, if support 22-7
· FG 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots in two PUCCH groups.
· FG 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots in two PUCCH groups

	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
1. Adopt “Per UE” type for remaining FG 25-X.
With respect to FGs for PUCCH cell switching, there is an open issue whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups. PUCCH cell switching is supported for both primary cell group and secondary cell group if available. There is no dependency across cell groups for the PUCCH cell switching functionalities within a PUCCH group. Hence, if a secondary PUCCH group is enabled, the same functionalities as for the primary PUCCH group can be applied there as well. Hence, there is no differentiation is needed and two PUCCH groups should be supported by these feature groups.
1. [bookmark: _Toc101718896]FGs 25-9 to 25-10a support the corresponding PUCCH cell switching functionalities for one PUCCH group as well as two PUCCH groups.

	[7]
	vivo
	FG 25-9 & FG 25-10&FG 25-10a
· Whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
For PUCCH cell switching based on both semi-static pattern and dynamic indication, from RRC signaling point of view, it supports the separate configurations for the primary and secondary PUCCH cell group by pucch-sSCellPattern-secondaryPUCCHgroup and pucch-sSCellDyn-secondaryPUCCHgroup, respectively [2]. From UE capability perspective, it can be further discussed whether it is necessary to have separate UE capability for PUCCH cell switching in two PUCCH groups. For example, UE only supports PUCCH cell switching for the primary PUCCH cell group, UE does not support PUCCH cell switching for secondary PUCCH cell group. If UE complexity to support the PUCCH cell switching for two PUCCH groups is not justified, then for simplicity, it is preferred that FG25-9 ~ FG25-10a is common for both PUCCH cell groups, i.e., once UE reports the FG25-9 ~ FG25-10a, it applicable for both primary and secondary PUCCH cell group. 
[bookmark: _Hlk101791046]Observation 1: From RRC signaling perspective, PUCCH cell switching with separate configurations for both the primary and secondary PUCCH cell group is supported by RRC parameters pucch-sSCellPattern-secondaryPUCCHgroup and pucch-sSCellDyn-secondaryPUCCHgroup.
Proposal 9: If PUCCH cell switching in two PUCCH groups is supported, whether to have separate UE capability for PUCCH carrier switching for each PUCCH cell group depends on UE complexity to support the PUCCH cell switching for two PUCCH groups. 
· If the complexity is not justified, FG25-9 ~ FG25-10a can be common for both PUCCH cell groups.
If support PUCCH cell switching in two PUCCH groups, similar as the discussion for the interaction between the FG6-9/FG6-9a and FG25-9 ~ FG25-10a, some clarifications are needed for the interaction for FG6-7/FG6-8 (see below) and FG25-9 ~ FG25-10a. 
	6-7
	Two NR PUCCH group with same numerology
	1) For NR CA UE, same numerology across NR carriers for data/control channel at a given time
2) For EN-DC UE, same numerology across NR carriers for data/control channel at a given time, wherein an NR PUCCH group is configured in FR1 and another NR PUCCH group is configured in FR2
	6-5, 6-6

	6-8
	Different numerology across NR PUCCH groups
	For both NR CA UE and EN-DC UE, different numerology between two NR PUCCH groups for data/control channel at a given time
	6-5, 6-7


Table 1 provides our views on the interpretations for these FG combination cases assuming the PUCCH cell switching capability is common for two PUCCH cell groups. 
Table 1 Interpretation for FG combination cases for PUCCH cell switching in two PUCCH groups 
	FG comb.
	PUCCH cell switching
25-9, 25-10, FG25-10a
	FG6-7
	FG6-8
	FG 6-9/6-9a
	Interpretation 

	1
	Y
	Y
	N
	N
	The UE supports the Case 1 of same numerology between switchable PUCCH cells in two PUCCH groups. 

	2
	Y
	Y
	Y

	N
	Besides Case 1, the UE can additionally support the following Case 2: 
Case 2: The same numerology between switchable PUCCH cells in each respective PUCCH group and different numerology across NR PUCCH groups 

	3
	Y 
	Y
	Y
	Y
	Besides Case 1 and Case 2, the UE can additionally support the following Case3: 
Case 3: The different numerology between switchable PUCCH cells in each respective PUCCH group and different numerology across NR PUCCH groups


Note1: Interpretations for FG 22-7b and 22-7c combination cases can be FFS.
[bookmark: _Hlk101791058]Proposal 10: If the PUCCH cell switching capability is common for two PUCCH cell groups, following notes can be added for FG 25-9 ~ FG 25-10a:
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-7 but does not support FG6-8/FG6-9/FG6-9a, the UE supports the case of the same numerology between switchable cells for two PUCCH groups. 
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-8, but does not support FG6-9/FG6-9a, the UE supports the cases of the same numerology between switchable cells in each respective PUCCH group and both the same and different numerology across NR PUCCH groups. 
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-8 and FG6-9/FG6-9a, the UE supports the cases of both the same and different numerology between switchable cells in each respective PUCCH group and both the same and different numerology across NR PUCCH groups.  

· Applicable cases
For FG 25-9, semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI. This should be captured in the corresponding components column.
For FG 25-10, according to the agreement, in addition to HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
For FG 25-10, these applicable cases should be explicitly described in the components.
[bookmark: _Hlk86761320]Proposal 11: For FG 25-9, semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI. This should be captured in the corresponding components column. For FG 25-10, these applicable cases should be explicitly described in the components
	25-9
	Semi-static PUCCH cell  switching
	1. Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
2.semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	…
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells


	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots, which is applicable to 
a) HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
b) HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
c) HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
d) HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
e) triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups 
	…
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells


	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots, which is applicable to
a) HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
b) HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
c) HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
d) HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
e) triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	…
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells





	[8]
	OPPO
	There is an FFS for FG 25-9 and 25-10/10a on “whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups”. From our understanding, it is preferred not to support PUCCH cell switch in two PUCCH groups since this would introduce additional complexity for UE implementation.
[bookmark: _Hlk101514718]Proposal 9: Do not support PUCCH cell switch in two PUCCH groups.

	[10]
	DOCOMO
	· FG 25-9: Semi-static PUCCH cell switching
· Regarding [or FGs 22-6 or 22-6a] in the note, “[or FGs 22-6 or 22-6a]” in the note should be replaced by “or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups”. 
· The main concern of 22-6/6a lies in the condition “where UE is not configured with two NR PUCCH groups” in FGs 22-6/6a. With analysis on the following two cases, FGs 22-6/6a need to be kept but additional condition “when UE is not configured with two NR PUCCH groups” should be added for FGs 22-6/6a.
· Case 1: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with one PUCCH cell group, UE can support different numerologies within the PUCCH cell group.
· Case 2: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with two PUCCH cell groups, UE may not support different numerologies within the same PUCCH cell group. 
· New FG (e.g. FG 25-9a) can be introduced to define whether UE supports PUCCH cell switching within both groups when two PUCCH cell groups are configured. 
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-9 while no support of FG 25-9a, UE can support PUCCH cell switching within one of PUCCH cell groups.
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-9a, UE can support PUCCH cell switching within both PUCCH cell groups separately.
· Reporting type of FG 25-9a should be the same as reporting type of FG 25-9, i.e. per BC.
· Add a note in the FG 25-9: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and in carrier type (if any) as reported in the FG(s).
· Since carrier type is reported in FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, the reported carrier type should also be addressed for PUCCH cell switching configuration. In other words, UE assumes that carrier/cell in carrier type(s) not reported as support for PUCCH transmission in the PUCCH group is not configured with PUCCH carrier switching.

· FG 25-10: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots
· Regarding [or FGs 22-6 or 22-6a] in the note, “[or FGs 22-6 or 22-6a]” in the note should be replaced by “or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups”. 
· The main concern of 22-6/6a lies in the condition “where UE is not configured with two NR PUCCH groups” in FGs 22-6/6a. With analysis on the following two cases, FGs 22-6/6a needs to be kept but additional condition “when UE is not configured with two NR PUCCH groups” should be added for FGs 22-6/6a.
· Case 1: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with one PUCCH cell group, UE can support different numerologies within the PUCCH cell group.
· Case 2: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with two PUCCH cell groups, UE may not support different numerologies within the same PUCCH cell group. 
· New FG (e.g. FG 25-10b) can be introduced to define whether UE supports PUCCH cell switching within both groups when two PUCCH cell groups are configured. 
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-10 while no support of FG 25-10b, UE can support PUCCH cell switching within one of PUCCH cell groups.
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-10b, UE can support PUCCH cell switching within both PUCCH cell groups separately.
· Reporting type of FG 25-10b should be the same as reporting type of FG 25-10, i.e. per BC.
· Add a note in the FG 25-10 and FG 25-10b: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and in carrier type (if any) as reported in the FG(s).
· Since carrier type is reported in FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, the reported carrier type should also be addressed for PUCCH cell switching configuration. In other words, UE assumes that carrier/cell in carrier type(s) not reported as support for PUCCH transmission in the PUCCH group is not configured with PUCCH carrier switching.

· FG 25-10a: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots
· Regarding [or FGs 22-6 or 22-6a] in the note, “[or FGs 22-6 or 22-6a]” in the note should be replaced by “or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups”. 
· The main concern of 22-6/6a lies in the condition “where UE is not configured with two NR PUCCH groups” in FGs 22-6/6a. With analysis on the following two cases, FGs 22-6/6a needs to be kept but additional condition “when UE is not configured with two NR PUCCH groups” should be added for FGs 22-6/6a.
· Case 1: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with one PUCCH cell group, UE can support different numerologies within the PUCCH cell group.
· Case 2: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with two PUCCH cell groups, UE may not support different numerologies within the same PUCCH cell group. 
· New FG (e.g. FG 25-10c) can be introduced to define whether UE supports PUCCH cell switching within both groups when two PUCCH cell groups are configured. 
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-10a while no support of FG 25-10c, UE can support PUCCH cell switching within one of PUCCH cell groups.
· When UE is configured with two PUCCH cell groups, and UE reports support of FG 25-10c, UE can support PUCCH cell switching within both PUCCH cell groups separately.
· Reporting type of FG 25-10c should be the same as reporting type of FG 25-10a, i.e. per BC.
· Add a note in the FG 25-10a and FG 25-10c: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and in carrier type (if any) as reported in the FG(s).
· Since carrier type is reported in FGs 6-9/6-9a/22-6/22-6a/22-7/22-7b/22-7c, the reported carrier type should also be addressed for PUCCH cell switching configuration. In other words, UE assumes that carrier/cell in carrier type(s) not reported as support for PUCCH transmission in the PUCCH group is not configured with PUCCH carrier switching.

	[11]
	Nokia, NSB
	· 25-9/10/10a:
· On the FFS: We don’t see a need for indicating separately the support in two PUCCH cell groups
· Pre-requisite feature groups: FG 6-6 (Basic UL NR-NR CA).

	[12]
	Qualcomm
	With regards to the feature 25-9, 25-10, and 25-10a, it was agreed in RAN1 108e that they are per BC. There is one ramaining FFS need to be addressed for those features. The FFS is listed as below. 
· FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

Regarding the FFS on whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups, it is necessary to indicate this capability. The detailed signaling scheme can leverage on what was agreed for UE feature 22-7, as listed below.  

In summary, the key idea of UE feature 22-7 reporting is that a UE can report a subset of supported cell types from the list of 4 types of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, as illustrated by the example in the following figure. 
[image: ]

In addition, a UE can report multiple configurations for a BC under UE feature 22-7, as illustrated in the example shown in the figure below. 
[image: ]

[image: ]

Under the umbrella of defined UE capability report structure for feature 22-7, one could easily extend to define UE feature for PUCCH cell switch as in the following example. Basically, from the cell type that reported in feature 22-7 that be configured with PUCCH transmission, UE report one or multiple pairs of type that can support PUCCH cell switch. The report is per PUCCH group per PUCCH-grouping configuration per BC. 
[image: Text

Description automatically generated]

Based on the above analysis, we have the following proposals for UE features 25-9, 25-10, 25-10a. 
[bookmark: _Hlk101185342]Proposal 11: Add three new UE features 25-9a, 25-10b, and 25-10c, for a UE to report capabilities to support PUCCH cell switch for two PUCCH groups. 
Proposal 12: For each of the new features 25-9a, 25-10b, and 25-10c, a UE report one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the PUCCH group as in UE feature 22-7. 
· The report is per PUCCH group per PUCCH-grouping configuration per BC. 
	25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10b
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	[N/A]
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10c
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	[N/A]
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling







Discussion
[FL1] High priority proposal 6-1:
· Delete “FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups” in the component column of FGs 25-9/10/10a
· FFS whether to add clarification notes, e.g.
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-7 but does not support FG6-8/FG6-9/FG6-9a, the UE supports the case of the same numerology between switchable cells for two PUCCH groups. 
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-8, but does not support FG6-9/FG6-9a, the UE supports the cases of the same numerology between switchable cells in each respective PUCCH group and both the same and different numerology across NR PUCCH groups. 
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-8 and FG6-9/FG6-9a, the UE supports the cases of both the same and different numerology between switchable cells in each respective PUCCH group and both the same and different numerology across NR PUCCH groups.  
	Company
	Comment

	Moderator
	Summary of companies view
· No additional capability reporting is needed: Huawei/HiSi, H3C, Ericsson, vivo, Nokia/NSB
· Add clarification notes: vivo
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-7 but does not support FG6-8/FG6-9/FG6-9a, the UE supports the case of the same numerology between switchable cells for two PUCCH groups. 
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-8, but does not support FG6-9/FG6-9a, the UE supports the cases of the same numerology between switchable cells in each respective PUCCH group and both the same and different numerology across NR PUCCH groups. 
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-8 and FG6-9/FG6-9a, the UE supports the cases of both the same and different numerology between switchable cells in each respective PUCCH group and both the same and different numerology across NR PUCCH groups.  
· Reasons
· The capabilities defined by FG25-9/25-10/25-10a here is applied to each of the PUCCH groups.
· There is no dependency across cell groups for the PUCCH cell switching functionalities within a PUCCH group. Hence, if a secondary PUCCH group is enabled, the same functionalities as for the primary PUCCH group can be applied there as well.
· Add separate FGs: Spreadtrum, DOCOMO, Qualcomm
· FG 25-9a: Semi-static PUCCH cell switching in two PUCCH groups
· FG 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots in two PUCCH groups.
· FG 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots in two PUCCH groups
· Report one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the PUCCH group
· Reporting type of the new FGs can be ‘per BC’
· Reasons
· The original FG 25-9 and 25-10/10a are for PUCCH cell switching in one PUCCH group, not support switching within two PUCCH groups.
· It is necessary to indicate this capability
· Not support of PUCCH cell switching in two PUCCH groups: OPPO
· This would introduce additional complexity for UE implementation

	QC
	We thank FL for the proposal. But unfortunately, this proposal is not acceptable to us. The reason is because the proposal basically disallow UE vendors to build a UE where it can support 2 PUCCH groups, but only support PUCCH cell switch on one PUCCH group, e.g., the primary PUCCH cell group. 
One should understand that the following are three different complexity levels on UE implementation (any maybe on gNB implementation as well)
· Level 1: Support two PUCCH groups. Neither group supports PUCCH cell switch. 
· Level 2: Support two PUCCH groups. Only one group supports PUCCH cell switch. 
· Level 3: Support two PUCCH groups. Both group support PUCCH cell switch. 
We don’t see the logic to prohibit level 2, while at the same time, the RRC to configure PUCCH cell switch is per group. In other words, gNB has the flexibility to enable/disable cell switch per each PUCCH group, while there is no such flexibility on UE implementation side. 

	DOCOMO
	We share same understanding as QC that the current proposal precludes that case that UE supports two PUCCH cell groups, but only supports switching in one cell group. In our understanding, supporting cell switching in one or two cell groups should be a separate UE feature, which can’t be accurately derived by how UE supports other FGs.

	OPPO
	We share same understanding as QC that Level 2 should not be excluded. If UE support two PUCCH groups with only one group support PUCCH cell switch, then UE only needs buffer/memory, e.g. HARQ-ACK CB, for 3 cells, while if UE support PUCCH cell switch in two PUCCH groups, UE would need buffer/memory, e.g. HARQ-ACK CB, for 4 cells.
Basically, we do not see the necessity to support PUCCH cell switch for two PUCCH groups, but if we are the only company prefer not to support PUCCH cell switch for two PUCCH groups, we can accept to support it with introduce of additional UE features.

	Nokia/NSB
	We would be fine with the FL1 proposal above. 
On the comment by OPPO, we agreed the support for two PUCCH groups already as we also have the related RRC signaling in place. 
On the suggestions by QC (above & in the previous round): If we would go down that route, at least we don’t think that if the UE would support it in a single PUCCH group only (although two are supported & configured), that there is a need for the UE to indicate in which PUCCH cell group - i.e. primary or secondary indication would definitely not be needed. 

	ZTE
	We support to discuss the UE capability for PUCCH cell switch between two PUCCH groups.

	Huawei, HiSilicon 
	We are fine with proposal 6-1 in principle, and open to discuss what kind of notes to be added. 
In our understanding, we don’t need to complicate the discussion here on the note, and simply add the following note should be sufficient. Since it is agreed that PUCCH cell switching is only done within the same PUCCH group, i.e. whether to support same length of different length as defined by FG 25-10 and 25-10a is only checked among the cells in the same group. For a UE supporting two PUCCH groups, the capabilities defined by FG25-9/25-10/25-10a here is applied to each of the PUCCH groups also, it looks to us that no additional capability reporting is needed. 
Note: If UE supporting this FG also supports FG6-7 and/or FG6-8, the capability defined by this FG is applied to each of the two PUCCH groups.  

	Ericsson
	We are fine with proposal 6-1.
In our understanding, PUCCH cell switching is supported for both primary cell group and secondary cell group if available. There is no need of complicated notes. 
If something has to be added, a simple note as suggested by Huawei is acceptable.

	FL2
	Companies have different understanding for the support of PUCCH cell switch in two PUCCH groups
Let’s at first discuss whether following 3 types of UE are allowed or not.
· Level 1: Support two PUCCH groups. Neither group supports PUCCH cell switch. 
· Level 2: Support two PUCCH groups. Only one group supports PUCCH cell switch. 
· Level 3: Support two PUCCH groups. Both group support PUCCH cell switch. 


	vivo
	We support Level 1 and 3. Our understanding is if UE supports PUCCH carrier switching for Primary PUCCH cell group, there may be no difficulty to support it in the secondary PUCCH group. 

	DOCOMO
	Our first preference is to support level 1 &2&3. But if most companies think there is no difficulty to support PUCCH cell switching within each cell group if the UE can support PUCCH cell switching, we are also fine to take only Level 1 and 3.

	ZTE
	We are fine with Level 1&2&3, or 1&3.  We also hope to discuss the cell switch across the two PUCCH cell groups.

	FL3
	Given all companies are fine to support Level 1&3, the same proposal is set for further discussion. If following proposal is not acceptable, please provide another proposal which is acceptable to all

[bookmark: _Hlk103334119][FL3] High priority proposal 6-1:
· Delete “FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups” in the component column of FGs 25-9/10/10a
· FFS whether to add clarification notes, e.g.
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-7 but does not support FG6-8/FG6-9/FG6-9a, the UE supports the case of the same numerology between switchable cells for two PUCCH groups. 
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-8, but does not support FG6-9/FG6-9a, the UE supports the cases of the same numerology between switchable cells in each respective PUCCH group and both the same and different numerology across NR PUCCH groups. 
· If UE supporting FG 25-9 ~ FG 25-10a also supports FG6-8 and FG6-9/FG6-9a, the UE supports the cases of both the same and different numerology between switchable cells in each respective PUCCH group and both the same and different numerology across NR PUCCH groups.

	DOCOMO
	We are fine to accept the proposal.

	QC
	We don’t support this proposal. As we explained in the first round, there are three levels of complexity. UE suppose to be allowed to indicate 3 different levels. We find it very puzzled that some companies claim level 2 and level 3 is the same. Apparently, they are not the same. For example, one PUCCH group is in FR1, while the other PUCCH group is in FR2. UE may choose to only implement PUCCH cell switch in FR1, but not in FR2, because FR2 has PUCCH Tx beam related issues. FR2 beam related issue will certainly complicate the implementation of this feature. To make it worse, If I recall correctly, spec has some unsolved issues on PUCCH spatialRelationInfo configuration on PUCCH sScell, which makes it questionable whether PUCCH cell switch can work in FR2. 
Even in case both PUCCH groups are in FR1, yes, the algorithm and implementation are the same for both groups. But implement it for both have more testing effort. A low-end UE may choose to implement it only on the primary PUCCH group, while a high-end UE can choose to implement on both groups. Spec should allow such two types of UEs. 
With above, we think the proposal does not work without allowing level 2. 

	Apple
	QC raises a good point

	GTW2
	Companies still have different view. Need further discussion on GTW

	
	Following was agreed in the GTW on May 13. 

[bookmark: _Hlk103346139]Agreement 
· Both of following UEs are allowed, FFS how to capture in FGs
· Support two PUCCH groups. Only one group supports PUCCH cell switch.
· FFS whether/how to signal which one of the two groups
· Support two PUCCH groups. Both group support PUCCH cell switch. 

Let’s further discuss the FFS in the next round.

	FL4
	Proposal is made based on the proponent’s one.

[FL4] High priority proposal 6-1a:
· Add following three FGs for support of PUCCH cell switch in two PUCCH groups
· FG 25-9a: Semi-static PUCCH cell switching for two PUCCH groups
· FG 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups.
· FG 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for a single PUCCH group only
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for two PUCCH groups
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10b
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10c
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling




	vivo
	We are fine with the direction of the proposal. 

	DOCOMO
	We are generally fine with the principle of adding separate FGs for PUCCH cell switching for two PUCCH cell groups.
But one question for clarification, if UE reports support of 25-10 and 25-10a, which one is the correct understanding?
Alt 1: UE supports PUCCH cell switching in only one PUCCH cell group, where both same and different overlapping slot/sub-slot length can be supported for cell switching in the only one cell group.
Alt 2: UE can support PUCCH cell switching for same overlapping slot/sub-slot length in one PUCCH cell group, and PUCCH cell switching for different overlapping slot/sub-slot length in the other PUCCH cell group.
In our understanding, it is more reasonable to take Alt 1 as the intention. 

	Huawei, HiSilicon
	Some questions for clarification as below:
1. Looking at the comments from DCM, it looks that FG 25-10/25-10a can be applied for the case of UE supporting two PUCCH groups. However, in our understanding a more straightforward way is that FG 25-10/25-10a is only applied for the case of UE supporting only one PUCCH group, and the new added FG 25-10b/25-10c is only applied for the case of UE supporting two PUCCH groups. If this is common understanding, maybe we can change “for a single PUCCH group only” in FG 25-9/25-10/25-10a to “for a UE supporting only one PUCCH group”, and change “for two PUCCH groups” in FG 25-9a/25-10b/25-10c to “for a UE supporting two PUCCH groups”.
2. In our understanding, we don’t need to define the “primary PUCCH group config” and “the secondary PUCCH group config” in the new added FGs, since the corresponding definitions should be given based on the reporting of the existing FGs (e.g. 6-7/6-8/22-7). Therefore, we can simplify the second component of the new FGs to something like
Supported configuration(s) for PUCCH cell switching. Candidate value for component 2: {Primary PUCCH group config, Secondary PUCCH group config, Primary PUCCH group config and Secondary PUCCH group config}.  
3. FG 22-6 and 22-6a are not relevant for the new added FGs now, since 22-6 and 22-6a is only applicable when only one PUCCH group is configured. 

	QC
	Regarding Docomo’s question, Alt 1 sound more reasonable. 
Regarding FL proposal, as proponent of this proposal, we just want to mention the proposal is very similar to agreed UE FG 22-7.
Regarding Huawei’s 2nd comment, we are not sure if we get the comment correctly. But we’d like to clarify that the band types for PUCCH cell switch are selected from the types that can be configured with PUCCH transmission in UE feature 22-7. In other words, the set of band types for cell switch is a subset of band types for FG 22-7.

	NewH3C
	We slightly prefer Alt.1 from DCM

	GTW3
	To HW: Since we agreed following, your modification does not follow it.
Agreement 
· Both of following UEs are allowed, FFS how to capture in FGs
· Support two PUCCH groups. Only one group supports PUCCH cell switch.
· FFS whether/how to signal which one of the two groups
· Support two PUCCH groups. Both group support PUCCH cell switch. 


High priority proposal 6-1a:
· Add following three FGs for support of PUCCH cell switch in two PUCCH groups
· FG 25-9a: Semi-static PUCCH cell switching for two PUCCH groups
· FG 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups.
· FG 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for a single PUCCH group only
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for two PUCCH groups
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only
FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10b
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10c
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling




	FL5
	This proposal could not be discussed in the GTW on May 17. If you cannot accept the proposal, please provide another proposal which is acceptable to all.

	OPPO
	We are generally fine with the proposal. One question for clarification: If we agree to add the supported carrier or band types for PUCCH cell switch to the component of the newly introduced 3 FGs (FG 25-9a/10b/10c), then for the original 3 FG for UE supporting one PUCCH group (FG 25-9/10/10a), do we also need to add the supported carrier type to the component part? This is because we see not only For FG 22-7 UE needs to report the supported carrier type, For FG 22-6 (One PUCCH group case), UE also needs to report which NR Carrier type(s) that can transmit NR PUCCH. 

	Huawei, HiSilicon
	We still have some questions for clarifications as below:
1. Are the old FGs (i.e. FG 25-9/25-10/25-10a) only applied to the case of UE supporting only one PUCCH group, or they are applied to the case of UE supporting two PUCCH groups also? If they are also applied to the case of UE supporting two PUCCH groups, then how to indicate which PUCCH group is supported for PUCCH switching? We asked this question because of the comments from DCM regarding whether to take Alt. 1 or Alt. 2 as the interpretation, at least Alt.2 in DCM’s comments seem implicitly mean these old FGs are applied to the case of UE supporting two PUCCH groups.
2. @ Shinya It is not clear to me what part of my previous modification not aligned with the agreement. Originally I thought component 2 in FG 25-9a/25-10b/25-10c is used for indicating which PUCCH group(s) to support PUCCH switching, my revised component 2 achieve this functionality I think. The only thing missing in my revised component 2 compared to the ones in the proposal is to indicate the types that can be used for PUCCH cell switching, thanks to the explanation from Qualcomm. If I understand it correctly, in FG 22-7 the type is only indicated for one PUCCH transmission in one PUCCH group, so here we are trying to indicate a type pair for PUCCH switching, which is fine to be clarified I think.
[FL] Sorry for the ambiguity. My previous comment was to your comment 1. “for a UE supporting only one PUCCH group” does not follow the 1st sub-bullet of the agreement 
3. What does “band type” mean in FG 25-9a/25-10b/25-10c? In FG 25-7, it seems what we use is “carrier type”. In addition, in FG 25-7 the carrier types includes {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, however for PUCCH switching, FR1 FDD and unlicensed TDD are not allowed I think, do we need to clarify this to RAN2? Even for FR2 not sure if there is common understanding it is supported or not. 
4. Component 2 in the new FGs FG 25-9a/25-10b/25-10c seems couple with FG 22-7, however FG 22-7 is only for the case of supporting two PUCCH groups for NR-CA with 3 or more bands, what if FG 22-7 is not reported, and only FG 6-7 or 6-8 is reported? 
Based on the current discussions, you could see that the discussion is actually complicated, that is why originally in our contribution we prefer to simplify the discussion to simplifying allowing the capability reported by FG 25-9/25-10/25-10a to apply to each PUCCH group in case of two PUCCH groups, considering that the case of supporting PUCCH switching plus two PUCCH groups is not that typical since it needs UE to support more than 3 UL carriers. Of course if we can come up with clear solutions to allow the possibility, we are fine with that. 

	QC
	We agree with OPPO that for FG 25-9/10/10a, we need to add the supported carrier types. The simplest way might be just copy and paste what we for the primary PUCCH group config. 
About the “FFS whether/how to signal which one of the two groups”, we think this component is needed to indicate one of the three values {only primary group can support cell switch, only secondary group can support cell switch, either primary or secondary can support cell switch}
With the above, we update the proposal as below. The changes are for FG 25-9/10/10a. 
· Add following three FGs for support of PUCCH cell switch in two PUCCH groups
· FG 25-9a: Semi-static PUCCH cell switching for two PUCCH groups
· FG 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups.
· FG 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for a single PUCCH group only
	1. Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting semi-static PUCCH cell switch, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for two PUCCH groups
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10b
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10c
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band type pairs that can support PUCCH cell switch, where the band type are selected from the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling





	GTW4
	Need further discussion in the next round.

	FL6
	Companies are encouraged to address the concern from other side. Also, companies are invited to check whether you can live with the proposal from QC.

	Huawei, HiSilicon 
	Suggest to modify the sub-bullet as below:
[bookmark: OLE_LINK16]one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the secondary PUCCH group as in UE feature 22-7.
Two reasons for the above changes:
1. “Carrier type” instead of “band type” is used in FG 22-7, therefore better to align the terminology.
2. The carrier types given in FG 22-7 that can be used for PUCCH transmission is {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, however, according to the agreements for PUCCH cell switching, FDD and unlicensed are not supported. Regarding FR2, there seems no explicit agreement/conclusion to say it is not supported, but there is some conclusion on no optimization for FR2.  

	GTW5
	Proposal is updated based on the comments from HW

High priority proposal 6-1a:
· Add following three FGs for support of PUCCH cell switch in two PUCCH groups
· FG 25-9a: Semi-static PUCCH cell switching for two PUCCH groups
· FG 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups.
· FG 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for a single PUCCH group only
	1. Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting semi-static PUCCH cell switch, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for two PUCCH groups
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier

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 band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· 
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10b
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10c
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling





	Ericsson
	Do not support
· We don’t see the need to have two separate FGs for single PUCCH group vs two PUCCH groups. This can be simply reported by a component.
· For carrier type, we don’t see the point of listing carrier types (i.e., similar to those of 22-7). There are several FGs about PUCCH groups: 6-7/8/9/9a, 22-7/7a/7b/7c. For example, the UE already report carrier types for PUCCH groups in 22-7. It should be enough that the new FG is interpreted together with the existing FGs for PUCCH group, i.e., no need to list carrier types in the new FGs.
Thus, in our view, only a component need to be added to resolve the FFS for the 25-x FGs. That is, add the following to 25-9/10/10a:
“Report one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch, both primary or secondary PUCCH group can support PUCCH cell switch }”


	
	Following was agreed in the GTW on May 20.

[bookmark: _Hlk103949289]Agreement
· Add following three FGs for support of PUCCH cell switch in two PUCCH groups
· FG 25-9a: Semi-static PUCCH cell switching for two PUCCH groups
· FG 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups.
· FG 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for a single PUCCH group only
	1. Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting semi-static PUCCH cell switch, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for two PUCCH groups
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier

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 band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· 
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10b
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10c
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
· The “secondary PUCCH group config” includes following information:
· one or multiple band carrier type pairs that can support PUCCH cell switch, where the band carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} the types that can be configured with PUCCH transmission for the primary PUCCH group as in UE feature 22-7. 
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling







[bookmark: OLE_LINK36]Low priority question 6-2:
· Companies are encouraged to provide view on whether/how to add “or FGs 22-6 or 22-6a” in the note
· Add the FGs: Huawei/HiSi, Spreadtrum, 
· Replace by “or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups”: DOCOMO
· The main concern of 22-6/6a lies in the condition “where UE is not configured with two NR PUCCH groups” in FGs 22-6/6a. With analysis on the following two cases, FGs 22-6/6a need to be kept but additional condition “when UE is not configured with two NR PUCCH groups” should be added for FGs 22-6/6a.
· Case 1: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with one PUCCH cell group, UE can support different numerologies within the PUCCH cell group.
· Case 2: If UE reports 22-6/6a, and UE doesn’t report 6-9/6-9a/22-7b/22-7c, and when UE is configured with two PUCCH cell groups, UE may not support different numerologies within the same PUCCH cell group. 
	Company
	Comment

	Moderator
	This issue can be discussed after some progress is made for proposal 6-1

	Huawei, HiSilicon 
	We see the problem as raised by DCM and some further clarification needed here. However, for case 2, in our understanding it means UE cannot support different numerologies within the same PUCCH cell group, not “may not”. In this case, we only need to clarify case 1 should be sufficient, i.e. case 2 belongs to the branch of “otherwise…”. An example for the changes can be as below:
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 (when UE is configured with one PUCCH cell group) or 22-6a (when UE is configured with one PUCCH cell group)], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells

	Ericsson
	We are fine with adding FGs 22-6 or 22-6a with clarification text.

	
	




Low priority question 6-3:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-9 to 25-10
· FG 6-6: Nokia/NSB
	Company
	Comment

	Huawei, HiSilicon 
	Fine to add FG 6-6, as it is true that only when UE supports UL CA, PUCCH switching can happen. 

	Ericsson
	Fine with adding FG 6-6

	
	

	
	




Low priority question 6-4:
· Companies are encouraged to provide views on whether to add applicable cases in component descriptions of FGs 25-9 and 25-10, e.g.,
· FG 25-9
· Semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
· FG 25-10/25-10a
· PUCCH carrier switching based on dynamic indication is applicable to
· HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
	Company
	Comment

	
	

	
	

	
	




Low priority question 6-5:
· Revise the component of FG 25-9 as “Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier”
	Company
	Comment

	Huawei, HiSilicon 
	Support 

	
	

	
	





7. 25-11: 4-bits subband CQI
In [1], FG 25-11 is captured as below.
	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 (Sidelink 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

	25. NR_IIOT_URLLC_enh
	25-11
	4-bits subband CQI
	Subband CQI reporting with 4 bits per subband
	FFS
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
1. Adopt “Per UE” type for remaining FG 25-X.
1. [bookmark: _Toc101718897]Add FG 2-32 “Basic CSI feedback” as a prerequisite for FG 25-11 “4-bits subband CQI”.
[bookmark: _Toc101718898]Confirm FG 25-11 “4-bits subband CQI” as a “Per UE” capability.

	[7]
	vivo
	FG 25-11
Since FG 2-32 is a mandatory feature, prerequisite FG is not needed for FG 25-11. The type should be per UE.
[bookmark: _Hlk101791077]Proposal 12: For FG 25-11, 
· No need of prerequisite FG.
· The type is per UE. 
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25-11
	4-bits subband CQI
	Subband CQI reporting with 4 bits per subband
	FFS
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]




	[9]
	Apple
	· 25-11: realization of the benefit of 4-bits subband CQI depends on many factors, not even CC or even band can benefit from it, and there is an overhead cost associated with it. Per band should be more reasonable.

	[10]
	DOCOMO
	· FG 25-11: 4-bits subband CQI
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· As discussed above, even if the reporting type is per UE, NTN IoT bit can be introduced, if necessary. The same solution can be applied for licensed/unlicensed differentiation.
· No prerequisite FG is needed. Regarding adding FG 2-32, we don’t think it is necessary as it is a mandatory feature.

	[11]
	Nokia, NSB
	· Per UE




Discussion
[GTW1] High priority proposal 7-1:
· Reporting type of FG 25-11 is per UE
	Company
	Comment

	Moderator
	Summary of companies view
· Per UE: Ericsson, vivo, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per Band: Apple, Qualcomm

	QC
	Due to the infeasibility to test this feature with base station in NR-U and NTN band, this FG needs to be per band.  

	Huawei, HiSilicon 
	We are fine with proposal 7-1. 

	Ericsson
	Support

	ZTE
	Support

	GTW2
	Further discuss on GTW

	FL4
	Companies are encouraged to provide a compromised proposal which is acceptable to all, if any.

High priority proposal 7-1:
· Reporting type of FG 25-11 is per UE


	vivo
	Support the proposal. 

	DOCOMO
	Support. For the IODT issue, the same handling as Proposal 2-1 can be considered if companies has a strong concern on the test.
	Agreement
· Reporting type of FG 25-1 is per UE with licensed/unlicensed and TN/NTN differentiation, detail signalling is up to RAN2
· Note: the differentiation as mentioned above are not common differentiation types, and are not described in 38.306 Annex. RAN1 does not imply to formally introduce these as new differentiations. RAN2 can decide the signalling as long as the intention is reflected




	GTW3
	
High priority proposal 7-1:
· Reporting type of FG 25-11 is per UE


	FL5
	This proposal could not be discussed in the GTW on May 17. If you cannot accept the proposal, please provide another proposal which is acceptable to all.

	QC
	We thank FL for the proposal. But we cannot accept this proposal because of the IODT testing issue. We can take DCM’s proposal, with xDD and FRx differentiation. 
Proposal: 
· Reporting type of FG 25-11 is per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
Note: the differentiation as mentioned above are not common differentiation types, and are not described in 38.306 Annex. RAN1 does not imply to formally introduce these as new differentiations. RAN2 can decide the signalling as long as the intention is reflected

	DOCOMO
	We are fine with the proposal and we can live with the proposal by QC.

	GTW4
	
High priority proposal 7-1:
· Reporting type of FG 25-11 is per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, detail signalling is up to RAN2
· Note: the differentiation as mentioned above are not common differentiation types, and are not described in 38.306 Annex. RAN1 does not imply to formally introduce these as new differentiations. RAN2 can decide the signalling as long as the intention is reflected



	FL6 GTW5
	Comeback in the next GTW. 

	
	

High priority proposal 7-1:
· Reporting type of FG 25-11 is per band


	Ericsson
	We prefer “per UE”, but we can accept “per band” for progress.

	Moderator
	No consensus was achieved in this meeting. Comeback in next meeting.




Low priority proposal 7-2:
· FG 2-32 is NOT added as a prerequisite feature group for FG 25-11
· Not Support: Ericsson
· support: vivo, DOCOMO
· It is not necessary as it is a mandatory feature.
	Company
	Comment

	Huawei, HiSilicon
	Support. It is not necessary since 2-32 is anyway mandatory feature.

	Ericsson
	We are fine with proposal 7-2

	
	

	
	





8. 25-12 to 25-13: UE initiating a semi-static channel occupancy
In [1], FGs 25-12 to 25-13 are captured as below.
	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 (Sidelink 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

	25. NR_IIOT_URLLC_enh

	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	[Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB. ]
	10-1a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling



	25. NR_IIOT_URLLC_enh
	25-13
	UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations 

	Support initiating a semi-static channel access occupancy by the UE where the corresponding period is independently configured from the period configured for a semi-static channel occupancy that can be initiated by gNB.
	10-1a, 25-12
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling




Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-12: Add basic feature components agreed for a UE that can operate as an initiating device in the semi-static channel access mode as follows.
	25. NR_IIOT_URLLC_enh

	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	1. Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB. 
2. Sensing to initiate a semi-static CO or transmit after a gap greater than 16us from any transmission burst within a UE-initiated CO.
3. Determination of COT initiator assumption based on rules for configured UL
4. Validating COT initiator assumption indicated in UL scheduling DCI
	10-1a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling






	[4]
	New H3C
	We suggest adding 3 components to FG 25-12 as follows in order to guarantee which features are included in FG 25-12:
· Component2: Sensing to initiate a semi-static CO or transmit after a gap greater than 16us from any transmission burst within a UE-initiated CO
· Component 3: Determination of COT initiator assumption based on rules for configured UL
· Component 4: Validating COT initiator assumption indicated in UL scheduling DCI

	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
Proposal 1 Adopt “Per UE” type for remaining FG 25-X.
The remain issue with respect to UE features for operation on shared spectrum was whether to update the component description of FG 25-12 as the following:
[bookmark: _Ref86883564]Table 2: FG 25-12 with proposed updates for component description 
	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	1. Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB.
2. Sensing to initiate a semi-static CO or transmit after a gap greater than 16us from any transmission burst within a UE-initiated CO.
3. Determination of COT initiator assumption based on rules for configured UL.
4. Validating COT initiator assumption indicated in UL scheduling DCI.



From our perspective, the proposed additions are important to be included and tested to ensure proper intra-operability. 
Proposal 12 [bookmark: _Toc101718899]Adopt the proposed changes in red in Table 2 for FG 25-12.

	[7]
	vivo
	FG 25-12
For FG 25-12, the following descriptions should also be captured in components column to ensure that a UE can operate as an initiating device in the semi-static channel access mode.
· 9us sensing to initiate a semi-static CO or transmit after -a gap greater than 16us from any transmission burst within a UE-initiated CO.
· Determination of COT initiator assumption based on rules for configured UL
· Validating COT initiator assumption indicated in UL scheduling DCI
[bookmark: _Hlk101791090]Proposal 13: For FG 25-12, capture the following descriptions in components column.
	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	1. Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB. 
2. 9us sensing to initiate a semi-static CO or transmit after a gap greater than 16us from-any transmission burst within a UE-initiated CO.
3. Determination of COT initiator assumption based on rules for configured UL.
4. Validating COT initiator assumption indicated in UL scheduling DCI.
	10-1a




	[10]
	DOCOMO
	· FG 25-12:  UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
· Regarding additional components, we are fine to add following ones to ensure which features are included in FG 25-12
· Component 2: Sensing to initiate a semi-static CO or transmit after a gap greater than 16us from any transmission burst within a UE-initiated CO.
· Component 3: Determination of COT initiator assumption based on rules for configured UL
· Component 4: Validating COT initiator assumption indicated in UL scheduling DCI

	[11]
	Nokia, NSB
	· 25-12:
· Confirm the FG components (i.e. remove yellow highlight)




Discussion
Low priority proposal 8-1:
· Following components are added in FG 25-12
· Component 2: Sensing to initiate a semi-static CO or transmit after [a gap greater than 16us from] any transmission burst within a UE-initiated CO.
· Component 3: Determination of COT initiator assumption based on rules for configured UL
· Component 4: Validating COT initiator assumption indicated in UL scheduling DCI
· Support: Huawei/HiSi, H3C, Ericsson, vivo, DOCOMO, Nokia/NSB
	Company
	Comment

	Huawei, HiSilicon 
	Support proposal 8-1. 
In addition, it seems that the “[ ]” can be removed based on the views from companies and the condition for performing sensing within UE initiated COT “a gap greater than 16us from” can be kept for more accuracy.

	Ericsson
	Support. 
We also support Huawei’s point to remove “[ ]”.

	New H3C
	Support





9. 25-14 to 25-15: PHY prioritization of overlapping DG-PUSCH and CG-PUSCH with different priorities
In [1], FGs 25-14 to 25-15 are captured as below.
	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 (Sidelink 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

	25. NR_IIOT_URLLC_enh
	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

	[N/A]
	
	Optional with capability signaling


	25. NR_IIOT_URLLC_enh
	25-15
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

	[N/A]
	Candidate value set for component 2: d3 = {0, 1, …, } symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.
	Optional with capability signaling




Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-14/25-15: Fine with the current FG 25-14/25-15 including cells in yellow.

	[5]
	Spreadtrum
	· Prerequisite FGs: 12-1.
· Type: per FS, as prerequisite FG.

	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
Proposal 1 Adopt “Per UE” type for remaining FG 25-X.
In RAN1#107e AI 8.3, the following agreements were made:
	Agreement (RAN1#107e)
For collision of LP DG-PUSCH and HP CG-PUSCH of different priorities, the cancellation is applied per actual repetition, if LP DG-PUSCH and/or HP CG-PUSCH is repeated.

Agreement  (RAN1#107e)
For collision of HP DG-PUSCH and LP CG-PUSCH, the cancellation is applied per actual repetition, if HP DG-PUSCH and/or LP CG-PUSCH is repeated.


As shown in the agreements of AI 8.3, the UE is expected to apply cancellation per actual repetition, if (LP/HP) DG-PUSCH and/or (HP/LP) CG-PUSCH is repeated. Thus it’s necessary to add the support of PUSCH with repetition in 25-14 and 25-15. 
Proposal 13 [bookmark: _Toc101718900]Add support of PUSCH with repetition in the components for FG 25-14 and 25-15: “2. Support cancellation per actual repetition if LP DG-PUSCH and/or HP CG-PUSCH is repeated”.

In summary, 25-14 and 25-15 are to be updated as follows.
	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	1. Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
2. Support cancellation per actual repetition if LP DG-PUSCH and/or HP CG-PUSCH is repeated




	[9]
	Apple
	· 25-14: cancellation & replacement is difficult, only limited CCs should be asked to support such a feature, so FSPC is preferred.
· 25-15: cancellation & replacement is difficult, only limited CCs should be asked to support such a feature, so FSPC is preferred.

	[10]
	DOCOMO
	· FG 25-14: PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
· It seems the proponents for ‘per FS’ prefer to align with the prerequisite FG 12-1. In our understanding, for FG 12-1, ‘per FS’ was selected to avoid under-reporting because the FG involves various kinds of prioritization/multiplexing among CCs. On the other hand, FGs 25-14 and 25-15 intend to do only prioritization in a CC. Therefore, difficulty to support the FGs should be different from FG12-1, which would require coarser granularity of type such as ‘per band’ or ‘per UE’. Therefore, we prefer ‘per UE’ for the FG Type but we could accept ‘per band’ or ‘per FS’ if any difficulty is identified. 
· No prerequisite feature group is needed. Regarding whether FG 12-1 can be prerequisite feature group or not, a UE should be able to choose to implement FG 25-14 separately from FG12-1.

· FG 25-15: PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
· It seems the proponents for ‘per FS’ prefer to align with the prerequisite FG 12-1. In our understanding, for FG 12-1, ‘per FS’ was selected to avoid under-reporting because the FG involves various kinds of prioritization/multiplexing among CCs. On the other hand, FGs 25-14 and 25-15 intend to do only prioritization in a CC. Therefore, difficulty to support the FGs should be different from FG12-1, which would require coarser granularity of type such as ‘per band’ or ‘per UE’. Therefore, we prefer ‘per UE’ for the FG Type but we could accept ‘per band’ or ‘per FS’ if any difficulty is identified. 
· No prerequisite feature group is needed. Regarding whether FG 12-1 can be prerequisite feature group or not, a UE should be able to choose to implement FG 25-15 separately from FG12-1.

	[11]
	Nokia, NSB
	· 25-14:
· Per UE
· 25-15:
· Per UE
· Confirm the capability indication for component 2, as RAN1 confirmed the earlier working assumption on the signaling values in RAN1#107bis-e (i.e. remove ’FFS’ and the yellow highlight from the Notes column)

	[12]
	Qualcomm
	With regards to feature 25-14, 25-15, 25-16, they all have prerequisite 12-1 which is per FS. Therefore, they should be defined as per FS as well.
Proposal 13: Features 25-14, 25-15, and 25-16 are defined as per FS rather than per UE. 




Discussion
[GTW1] High priority proposal 9-1:
· Prerequisite feature groups for FG 25-14 and 25-15 are confirmed as FG 12-1
	Company
	Comment

	Moderator
	Summary of companies view
· Per UE: Ericsson, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· For FG 12-1, ‘per FS’ was selected to avoid under-reporting because the FG involves various kinds of prioritization/multiplexing among CCs. On the other hand, FGs 25-14 and 25-15 intend to do only prioritization in a CC. Therefore, difficulty to support the FGs should be different from FG12-1, which would require coarser granularity of type such as ‘per band’ or ‘per UE’.
· Per band: Huawei/HiSi
· Per FS: Spreadtrum, Apple, Qualcomm
· As prerequisite FG

Potential prerequisite FGs for FG 25-14/15
· 12-1: UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer, per FS

Whether to add FG 12-1 as a prerequisite FG
· Support: Huawei/HiSi, Spreadtrum
· Not support: DOCOMO
· No prerequisite feature group is needed. Regarding whether FG 12-1 can be prerequisite feature group or not, a UE should be able to choose to implement FG 25-15 separately from FG12-1.

Prerequisite FG should be finalized before discussing the reporting type

	QC
	Our view is same as DOCOMO. We see nothing wrong if a UE choose to implement FGs 25-14 and 25-15, while not implementing FG 12-1. Does RAN 1 spec prohibit UE to implement FGs 25-14/15, before UE implement FG 12-1?
Therefore, we cannot accept this proposal. 

	Huawei, HiSilicon 
	We support proposal 9-1. If FG 12-1 is removed, then there is no definition on aspects like priorities of channel/signals. 

	Ericsson
	Do not support.
We agree with DCM and QC that FG 25-14/15 can be implemented without 12-1.
We do not see Huawei’s point about definition of priority of channel/signals. These are defined in 38.213, and no need to repeat in UE feature description. 

	Moderator
	Following proposal was discussed but companies needed more time to check. Further discuss directly over the reflector.

[bookmark: _Hlk103172751]High priority proposal 9-1:
· FG 12-1 is not added as prerequisite feature groups for FG 25-14 and 25-15
· FFS whether to add necessary components for FG 25-14 and 25-15


	GTW2
	Further discuss on GTW

High priority proposal 9-1:
· FG 12-1 is not added as prerequisite feature groups for FGs 25-14 and 25-15
· FGs 25-14 and 25-15 are updated as follows 
	25. NR_IIOT_URLLC_enh
	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	1. Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
2. Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

	[N/A]
	
	Optional with capability signaling


	25. NR_IIOT_URLLC_enh
	25-15
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
3. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
4. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

	[N/A]
	Candidate value set for component 3: {0, 1, 2}

Candidate value set for component 4: d3 = {0, 1, …, } symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.
	Optional with capability signaling





	
	Following was agreed in the GTW on May 13.

Agreement
· FG 12-1 is not added as prerequisite feature groups for FGs 25-14 and 25-15
· FGs 25-14 and 25-15 are updated as follows 
	25. NR_IIOT_URLLC_enh
	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	1. Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
2. Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

	[N/A]
	
	Optional with capability signaling


	25. NR_IIOT_URLLC_enh
	25-15
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
3. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
4. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

	[N/A]
	Candidate value set for component 3: {0, 1, 2}

Candidate value set for component 4: d3 = {0, 1, …, } symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.
	Optional with capability signaling




Also, following proposal was discussed in the GTW on May 13 but no consensus was achieved. Let’s further discuss directly over the reflector.

Proposal 9-1a
· Reporting type of FGs 25-14 and 25-15 is per FS
· Add a component of maximum number of supported carriers on the band, candidate values: {1, 2, …, FFS}
· Per FS is selected because implementation may need extra hardware resource and/or memory. Per FS is selected also because in case UE reports support this FG in UL inter-band CA e.g., FR1+FR2


	Moderator
	Following was agreed by email endorsement

Agreement
· Reporting type of FGs 25-14 and 25-15 is per FS
· Add a component of maximum number of supported carriers on the band, candidate values: {1, 2, …, FFS}
· Per FS is selected because implementation may need extra hardware resource and/or memory. Per FS is selected also because in case UE reports support this FG in UL inter-band CA e.g., FR1+FR2

[FL4] Let’s further discuss the FFS on candidate values of the maximum number of supported carriers on the band.
Companies are encouraged to provide the view on the candidate values of the maximum number of supported carriers on the band

	DOCOMO
	Similar to FG 11-2a, the maximum candidate value could be 16.

	Ericsson
	For the first bullet in the agreement above, we’d like to understand exactly what’s the intention, and clarification is needed.
Our checking is, FeatureSet describes what a UE can do on a set of one or more contiguous carriers on a band. There are cases that a UE that supports N non-contiguous sets of M contiguous carriers each on a band.
38.331:
[bookmark: _Toc60777448][bookmark: _Toc90651321]–             FeatureSetUplink
The IE FeatureSetUplink is used to indicate the features that the UE supports on the carriers corresponding to one band entry in a band combination.

Those band entries in the band combination are defined here in ASN.1:
BandCombination ::=                 SEQUENCE {
    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,
    featureSetCombination               FeatureSetCombinationId,
    ca-ParametersEUTRA                  CA-ParametersEUTRA                          OPTIONAL,
    ca-ParametersNR                     CA-ParametersNR                             OPTIONAL,
    mrdc-Parameters                     MRDC-Parameters                             OPTIONAL,
    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL,
    powerClass-v1530                    ENUMERATED {pc2}                            OPTIONAL
}

So, the bandList inside each BandCombination contains the following
BandParameters ::=                      CHOICE {
    eutra                               SEQUENCE {
        bandEUTRA                           FreqBandIndicatorEUTRA,
        ca-BandwidthClassDL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL,
        ca-BandwidthClassUL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL
    },
    nr                                  SEQUENCE {
        bandNR                              FreqBandIndicatorNR,
        ca-BandwidthClassDL-NR              CA-BandwidthClassNR                    OPTIONAL,
        ca-BandwidthClassUL-NR              CA-BandwidthClassNR                    OPTIONAL
    }
}

The BandwidthClass (A, B, C, D, ...) is defined in the RAN4 specs (38.101-1, 38.101-2) and determines how many contiguous carriers the UE can aggregate. 38.101-1 has this sentence: “For intra-band non-contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class.”

Thus, it is necessary to clarify what the new component refers to:
· Understanding 1: it indicate the number of carriers on the band (across all contiguous and non-contiguous carriers on that band); 
· If following this understanding, it is not clear how this component can be signalled for a feature set.
· Understanding 2: it indicates the number of contiguous carriers configured in accordance with this FeatureSet; 
· If following this understanding, then N FeatureSet are needed to indicate FG25-14 (or FG25-15), one for each of the N non-contiguous sets of M contiguous carriers on the band.

	Huawei, HiSilicon 
	For the question raised by Ericsson above, we would like to hear the views from the proponents of this component first, indeed what understanding to take would have impact on the candidate value for this component. If we understand the intention from the proponents correctly, it may depend on how to share the resource for multiple carrier, i.e whether the share the resources only among the contiguous carriers on that band, or among all the carrier on that band regardless contiguous or not, or even among all carriers in the BC including carriers from different band. 

	New H3C
	We slightly prefer understanding 1 from Ericsson. 

	GTW3
	Need to have common understanding for the following at first.

· Understanding 1: it indicates the number of carriers on the band (across all contiguous and non-contiguous carriers on that band); 
· If following this understanding, it is not clear how this component can be signalled for a feature set.
· Understanding 2: it indicates the number of contiguous carriers configured in accordance with this FeatureSet; 
· If following this understanding, then N FeatureSet are needed to indicate FG25-14 (or FG25-15), one for each of the N non-contiguous sets of M contiguous carriers on the band.


	FL5
	This issue was discussed in the GTW but no consensus was achieved. Companies are encouraged to provide view whether the update in the main bullet is acceptable or not. Also, please provide your view on the FFS part.

Proposal
· Update the component 3/5 of maximum number of supported carriers on the band across all contiguous and non-contiguous carriers on that band in FGs 25-14/15
· FFS whether the value should be same across the bands in the band combination or not


	QC
	Our understanding is understanding 2. If a band has two sets of contiguous carriers where the two sets are discontinuous, UE just report this band instance twice. 
About the FFS, we think the value can be different in different band.  
Having said the above, we propose the following update
· Update the component 3/5 of maximum number of supported carriers on the band across a set of  all contiguous and non-contiguous carriers on that band in FGs 25-14/15
· FFS whether the value should be same across the bands in the band combination or not


	Apple
	Our understanding is Understanding 1, our understanding on bandwidth class is it is used to support non-contiguous CA reporting, not related to the signalling we are discussing here. 
For the FFS point, it seems the original intention was to use the same reported value across bands, so it gives gNB the flexibility to configure CCs across bands in a band combination. If that is found adequate, we are fine with it. 
If more flexibility is needed, e.g.  configuration 1: {cc1, cc2} from band X,  configuration 2: {cc3, cc4} from band Y, and also configuration 3: {cc1 from band X, cc3 from band Y} for 25-14/15, then a per band combination value (across CCs in bands in a band combination) can be reported as a new component, then gNB can flexibly configure the UE  as long as the # of CCs configured per band is no larger than the per band value, and the sum of # of CCs configured across bands is no larger than the per band combination value. But we do wonder whether such flexibility is needed.  

	DOCOMO
	We are fine with the proposal. Regarding FFS point, we would like to hear other companies’ views but we don’t think such a restriction is needed. Different value can be reported for different band by UE. 

	GTW4
	More discussion is necessary in the next round.

	FL6
	Need input from more companies. Companies are encouraged to check whether the update from QC is acceptable or not. If not, please provide another proposal which is acceptable to all.

	Huawei, HiSilicon 
	It looks fine to limiting the maximum number of carriers to the band, and different values can be reported for different bands in a BC. Therefore, the updated from QC is acceptable for us.  

	GTW5
	Proposal is updated based on the comments from QC and HW

Proposal
· Update the component 3/5 of maximum number of supported carriers on the band across a set of all contiguous and non-contiguous carriers on that band in FGs 25-14/15
· FFS whether the value should be same across the bands in the band combination or not


	Ericsson
	The intention of the Proposal seems to be the following:
For example, for an intra-band non-contiguous CA with two sub-blocks of CCs, {block1=2CC, block2=3CC}, the feature set is to be reported twice (FS1, FS2), one for each block. Then the UE may report 1 or 2 for FS1, report 1 or 2 or 3 for FS2.
Suggest to update the proposal as follows:
· Update the component 3/5: maximum number of supported carriers on the band across a set of contiguous carriers for the reported FS of that band in FGs 25-14/15

	
	Following was agreed in the GTW on May 20

Agreement
· Update the component 3/5: maximum number of supported carriers on the band across a set of contiguous carriers for the reported FS of that band in FGs 25-14/15





[bookmark: OLE_LINK32]Low priority question 9-2:
· Add a component in FGs 25-14/15: Support cancellation per actual repetition if LP DG-PUSCH and/or HP CG-PUSCH is repeated
· Support: Ericsson
	Company
	Comment

	Huawei, HiSilicon 
	Firstly, there seems no strong motivation to add this kind of component, since it is anyway will be captured in the RAN1 spec and also it should be straightforward to support for a UE support FG 25-14 and FG25-15.
Secondly, the above components seems only applicable for FG 25-14. For FG 25-15, it should be “Support cancellation per actual repetition if HP DG-PUSCH and/or LP CG-PUSCH is repeated” if we really need to add this kind of component.

	Ericsson
	Support.
Also agree with Huawei’s point that different notes are needed for FG 25-14/15, i.e., HP and LP are swapped.

	New H3C
	Support with HW ‘s modificaiton





10. 25-16: Intra-UE multiplexing with different priorities
In [1], FGs 25-16 is captured as below.
	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 (Sidelink 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

	 25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
	1. Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH. Support separate coding for the two HARQ-ACKs.
2. [Support multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
4. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
5. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
6. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.

	[11-3, 12-1]

	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-16:
a) Remove [] for component 2) and component 3) according to the agreements.
b) Change 11-3 to one of {11-4, 11-4a}, as 11-4/11-4a is the UE capability of supporting two HARQ-ACK codebook with different priorities.
c) Delete 12-1 from the prerequisite feature group for FG 25-16. 12-1 is to define prioritization of overlapping channel/signals with two priority levels in physical layer, while 25-17 here is to define multiplexing of overlapping channel/signals with two priority levels in physical layer. There is no need to couple these two capabilities. It also aligns with #capability 1 UE as agreed #107-e meeting. 

	[3]
	ZTE
	For the third bullet in the component of 25-16, RAN1 has an agreement below. 
	Agreement
When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 2/3/4 overlaps with a PUCCH carrying LP HARQ-ACK, information bits for K HP SRs are appended to HP HARQ-ACK bits, and treat them as HP UCI, where K (K≥1) PUCCHs semi-statically configured for K HP SRs overlap with the original PUCCH carrying the HP HARQ-ACK.


It means it is conditionally support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH. So we propose to remove the square brackets in the third bullet and make corresponding change on the condition of PUCCH format 2/3/4. Regarding the solution for the case of a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlapping with a PUCCH carrying LP HARQ-ACK has not been determined, we can also delay the revision of item 3 until the agreement for the case of PUCCH format 0/1.
Regarding bullet 7 and 8, RAN1 has an agreement below. 
	Agreement
· For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a low-priority (LP) PUSCH in R17, if HP HARQ-ACK, LP HARQ-ACK, and LP CSI consisting of two parts would be transmitted on LP PUSCH not conveying UL-SCH, UE follows the same behaviour as that in case of PUSCH conveying UL-SCH.
· For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a high-priority (HP) PUSCH in R17, if HP HARQ-ACK, LP HARQ-ACK, and HP CSI consisting of two parts would be transmitted on HP PUSCH not conveying UL-SCH, UE follows the same behaviour as that in case of PUSCH conveying UL-SCH.


It means multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a low-priority (LP) PUSCH in R17 applies for both the cases of PUSCH with or without conveying UL-SCH. And the same thing is for multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a high-priority (HP) PUSCH in R17. So we propose to remove the “conveying UL-SCH” in the 6/7 bullets.
Proposal 7: The following adjustment is proposed for component of 25-16.
	3. [Support multiplexing a low-priority HARQ-ACK, with a high-priority HARQ-ACK and a high-priority SR with PUCCH format 2/3/4 into a PUCCH.]
4. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
5. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
6. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.




	[5]
	Spreadtrum
	· [bookmark: OLE_LINK3]Prerequisite FGs: 11-3. We do not think 12-1 is a prerequisite. At least for capability 1, a UE does not need to partial cancel LP PUCCH/PUSCH.
· Type: per FS, to keep consistence with FG 11-3

	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
Proposal 1 Adopt “Per UE” type for remaining FG 25-X.

	[7]
	vivo
	FG 25-16 
Since UE feature based on Rel-17 intra-UE multiplexing and Rel-16 intra-UE prioritization can be decoupled, FG 12-1 can be deleted. On the other hand, prerequisite FG 11-3 can be changed as 11-4, i.e. two HARQ-ACK codebooks with different priorities simultaneously constructed.
Since the type of prerequisite FG 11-4 is per FeatureSetUplink, the type of FG 25-16 should be Per FS.
[bookmark: _Hlk86761342][bookmark: _Hlk101791100]Proposal 14: For FG 25-16,
· Prerequisite FG is changed as 11-4, delete the FG 12-1.
· The type of FG 25-16 should be Per FS. 
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
	1. Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH. Support separate coding for the two HARQ-ACKs.
2. [Support multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
4. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
5. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
6. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.

	[11-3, 12-1]
11-4
	Yes
	N/A
	
	[Per UEFS]
	[No]
	[No]
	[N/A]




	[8]
	OPPO
	Regarding to the prerequisite feature groups for FGs 25-16, FG 11-3 should be changed to FG 11-4. In addition, we prefer to remove FG 12-1 since it is unnecessary to couple Rel-16 intra-UE prioritization capability with Rel-17 intra-UE multiplexing capability. UE may choose to implement FG 25-16, while not to implement 12-1. This is because for a UE capable of intra-UE multiplexing almost no longer needs to perform cancelation between UL channels with different priorities.
To align with the prerequisite feature groups, the type of FG 25-16 should be per FS.
[bookmark: _Hlk101514733]In previous RAN1 meeting, the multiplexing mechanisms for the following scenarios were agreed: 1) LP HARQ-ACK and HP SR as component 2 in FG 25-16 described; 2) HP HARQ-ACK and HP SR and LP HARQ-ACK as component 3 in FG 25-16 described. So the square brackets of component 2 and component 3 can be removed.
	Agreement
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF2/3/4: 
· For positive SR, transmit SR on the SR PUCCH resource and drop HARQ-ACK. 
· For negative SR, transmit HARQ-ACK only on the HARQ-ACK PUCCH resource.
Note: It was agreed to support multiplexing a LP HARQ-ACK and a HP SR into a PUCCH for some HARQ-ACK/SR PF combinations in Rel-17.
Agreement
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0/1, the LP HARQ ACK is dropped when colliding with positive SR

Agreement
[bookmark: _Hlk93618156]When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 2/3/4 overlaps with a PUCCH carrying LP HARQ-ACK, information bits for K HP SRs are appended to HP HARQ-ACK bits, and treat them as HP UCI, where K (K≥1) PUCCHs semi-statically configured for K HP SRs overlap with the original PUCCH carrying the HP HARQ-ACK.
· 
The number of HP UCI bits is , same as Rel-15;
· FFS: PF0, PF1
· Reuse other procedures for multiplexing of LP HARQ-ACK and HP HARQ-ACK on PUCCH resource with PF 2/3/4, i.e. separate coding, PRB determination, rate matching and power control.
· If the HP HARQ-ACK is a dynamic HARQ-ACK, a PUCCH resource indicated by PRI is used for multiplexing.
· If the HP HARQ-ACK is a SPS HARQ-ACK, a PUCCH resource determined from the PUCCH resource(s) provided by sps-PUCCH-AN-List is used for multiplexing.



Proposal 10: For the prerequisite feature groups of FG 25-16: change FG 11-3 to FG 11-4 and remove 12-1.
Proposal 11: The type of FG 25-16 is per FS.
[bookmark: _Hlk101514745]Proposal 12: Remove the [] of component 2 and component 3 of FG 25-16.

	[10]
	DOCOMO
	· FG 25-16: HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation. However, we could accept ‘per FS’ if necessity to align with the prerequisite FGs is clarified.
· Prerequisite feature groups can be {FG 11-4, FG 11-4a} as these are the UE capability of supporting two HARQ-ACK codebook with different priorities. FG 12-1 can be removed as it is not related to Rel-17 intra-UE multiplexing, while it is related to Rel-16 dropping/prioritization of different priorities.
· Regarding the component 2 with the square brackets, the component should be deleted since it was agreed NOT to support multiplexing of HP SR and LP HARQ-ACK into a PUCCH in RAN1#108-e.
· Regarding the square brackets in component 3, the brackets can be removed since it was agreed to support multiplexing of LP HARQ-ACK, HP HARQ-ACK, and HP SR into a PUCCH in RAN1#107bis-e.

	[11]
	Nokia, NSB
	· FG component 2 & 3: There are still some pending decisions in AI 8.3.2 related to SR multiplexing, but it seems that at least both feature FG components 2 & 3 seem to be needed. As the applicable PUCCH formats are still up to discussion, maybe the following could be tried at least for now: 
· [bookmark: _Hlk99451436]2. [Support multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH [for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
· 3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH [for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
· Confirm the prerequisite FGs (i.e. remove yellow highlight)
· No need for separate capabilities per UCI type
· Per UE

	[12]
	Qualcomm
	With regards to feature 25-14, 25-15, 25-16, they all have prerequisite 12-1 which is per FS. Therefore, they should be defined as per FS as well.
Proposal 13: Features 25-14, 25-15, and 25-16 are defined as per FS rather than per UE. 




Discussion
[GTW1] High priority proposal 10-1:
· Down select from one of the following options:
· Opt.1: Type of FG 25-16 is per UE
· Note: It is RAN1 understanding that this FG is supported on the bands where the UE reports the support of the prerequisite FGs
· Opt.2: Type of FG 25-16 is per FS
	Company
	Comment

	Moderator
	Summary of companies view
· Per UE: Ericsson, DOCOMO, Nokia/NSB
· The corresponding functionality of the features under FG 25-X are not affected when testing for different bands.
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per FS: vivo, OPPO, Qualcomm
· As prerequisite FG

Potential prerequisite FGs for FG 25-16
· 11-3: More than one PUCCH for HARQ-ACK transmission within a slot, per FS
· 12-1: UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer, per FS
· 11-4: Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting  HARQ-ACK codebooks with different priorities at a UE., per FS
· 11-4a: Two subslot based HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE., per FS


	QC
	We suggest to settle down prerequisite, if any, before discuss this proposal, as the granularity of perquisite is an important factor to decide a report granularity for a FG. 
We don’t think 12-1 should be prerequisite for this FG. A UE can choose to implement FG 25-16, without implementing FG 12-1. Nothing is wrong about that.
11-3, 11-4a are for sub-slot PUCCH transmissions, we don’t see they are prerequisites. 
The only prerequisite sounds reasonable is 11-4. 
Given 11-4 is per FS, it is naturally to set this to per FS, due to the exactly reasoning as captured in Rel-16 UE feature list for FG 11-4 “Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s processing power is spent on PDCCH/PDSCH decoding, and hence in some cases the support of the new codebook or some codebook configurations may not be possible” 

	Huawei, HiSilicon 
	We are fine with option 2. We can compromised to option 1 also with modification of the note as below:
· It is RAN1 understanding that this FG is supported on the band(s) in the corresponding band combination (s) where the UE reports the support of the prerequisite FG.

	Ericsson
	Option 1. 
We are fine with the revised note by Huawei.

	FL4
	Companies are encouraged to provide a compromised proposal which is acceptable to all, if any.

High priority proposal 10-1:
· Down select from one of the following options:
· Opt.1: Type of FG 25-16 is per UE
· Note: It is RAN1 understanding that this FG is supported on the bands where the UE reports the support of the prerequisite FGs
· Opt.2: Type of FG 25-16 is per FS


	vivo
	We prefer Opt.2. But we can compromise to the Opt.1. 

	DOCOMO
	Support Option 1. We are also fine with the revised note by Huawei.

	QC
	Support option 2. 
The problem of option 1 is that on a band that UE support prerequisite, UE has to support this new FG. We don’t see the clear motivation for this. For example, if UE can support the prerequisite on both band A and B, why UE must support 25-16 on both band A and B? Why cannot UE choose to implement only support 25-16 only on band A, but not on band B?

	New H3C
	Support Option 2.

	GTW3
	
High priority proposal 10-1:
· Reporting type of FG 25-16 is per FS


	FL5
	This proposal could not be discussed in the GTW on May 17. If you cannot accept the proposal, please provide another proposal which is acceptable to all.

	QC
	We support the proposal. 

	Apple
	Okay

	DOCOMO
	We can accept the proposal.

	GTW4
	
High priority proposal 10-1:
· Reporting type of FG 25-16 is per FS


	FL6 GTW5
	Comeback in the next GTW. 

	Ericsson
	Do not support.
We support Option 1:
· Opt.1: Type of FG 25-16 is per UE
· Note: It is RAN1 understanding that this FG is supported on the bands where the UE reports the support of the prerequisite FGs

	Moderator
	No consensus was achieved in this meeting. Comeback in next meeting.




Low priority question 10-2:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 25-16
· One of {11-4, 11-4a}: Huawei/HiSi, DOCOMO
· Delete 12-1: no need to couple these two capabilities
· 11-4: vivo, OPPO, Apple
· FG 12-1 can be removed as it is not related to Rel-17 intra-UE multiplexing
· Only 11-3: Spreadtrum
· Delete 12-1: At least for capability 1, a UE does not need to partial cancel LP PUCCH/PUSCH. no need to couple these two capabilities
· 11-3 and 12-1: Nokia/NSB
	Company
	Comment

	Huawei, HiSilicon 
	1. Change 11-3 to one of {11-4, 11-4a}, as 11-4/11-4a is the UE capability of supporting two HARQ-ACK codebook with different priorities.
2. Delete 12-1 from the prerequisite feature group for FG 25-16. 12-1 is to define prioritization of overlapping channel/signals with two priority levels in physical layer, while 25-17 here is to define multiplexing of overlapping channel/signals with two priority levels in physical layer. There is no need to couple these two capabilities. It also aligns with #capability 1 UE as agreed #107-e meeting.

	
	

	
	




Low priority question 10-3:
· Companies are encouraged to provide views on whether/how to revise components of FG25-16
· Remove brackets from component 2: Huawei/HiSi, OPPO, Nokia/NSB
· Remove component 2: DOCOMO
· Remove brackets from component 3: Huawei/HiSi, OPPO, DOCOMO, Nokia/NSB
· ZTE: change the description as “Support multiplexing a low-priority HARQ-ACK, with a high-priority HARQ-ACK and a high-priority SR with PUCCH format 2/3/4 into a PUCCH”
· Remove “conveying UL-SCH” from components 6 and 7 : ZTE 
	Company
	Comment

	
	

	
	

	
	





11. 25-18: Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
In [1], FG 25-18 is captured as below.
	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 (Sidelink 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

	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions on different cells [at least] for inter-band CA.
	FFS
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-18: 
a) Remove [at least] as it is already concluded not to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17 during #107-e meeting.
b) The terminology of “PUCCH/PUSCH” covers three cases: PUCCH + PUCCH, PUSCH + PUSCH, and PUSCH + PUSCH. And FG 25-18 only refers to the case of “PUCCH + PUSCH”. We propose to change the component as terminology of “PUCCH/PUSCH” to “PUCCH and PUSCH” to eliminate confusion.
c) In #107-e meeting, it has been concluded that simultaneous PUCCH/PUSCH transmission of same priority over different cells is not supported in Rel-17. We propose to add “of different priority” in the component. 

	[4]
	New H3C
	We suggest removing [at least] because there is already conclusion on no supporting simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17.

	[6]
	Ericsson
	In RAN1#107e AI 8.3, the following conclusions were made:
	Conclusion
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmission of same priority over different cells in Rel-17.

Conclusion
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17.


Thus, Rel-17 only supports simultaneous PUCCH/PUSCH transmission of different priorities on different cells for inter-band CA. Accordingly FG 25-18 can be finalized as below:
	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.


 
Proposal 14 [bookmark: _Toc101718901]FG 25-18a component description is revised to: “Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells for inter-band CA.”

	[7]
	vivo
	FG 25-18
According to the agreement, no consensus is achieved to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17, [at least] in components column can be deleted. On the other hand, to be more clear, the component description for FG 25-18 can be updated as ‘Support simultaneous PUCCH and PUSCH transmissions of different priorities on different cells for inter-band CA’.
[bookmark: _Hlk101791105]Proposal 15: For FG 25-18, the component description can be updated as the following.
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/ and PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.

	




	[10]
	DOCOMO
	· FG 25-18: Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
· The component description should be updated as “ Support simultaneous PUCCH/ and PUSCH transmissions of different priorities on different cells [at least] for inter-band CA”.
·  No prerequisite FG is needed.

	[11]
	Nokia, NSB
	· Pre-requisite feature groups: 6-6 (UL CA), 11-3, 12-1
· Change to the FG description as discussed already during RAN1#107bis-e to: 
Support simultaneous PUCCH/ and PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.

	[12]
	Qualcomm
	With regards to feature 25-18. It is a feature for particular band combinations. UE may be able to support this feature for some band combinations but not other band combinations. It is natural to define this feature per band combination.
Proposal 14: Feature 25-18 is defined as per BC rather than per UE.




Discussion
Low priority proposal 11-1:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 25-18
· FG 6-6, 11-3, and 12-1: Nokia/NSB
· No prerequisite FG is needed: DOCOMO
	Company
	Comment

	Huawei, HiSilicon
	Fine with adding FG 6-6. 

	Ericsson
	We are OK with adding FG 6-6. FG 11-3 and 12-1 are not needed

	New H3C
	OK with adding FG 6-6




Low priority proposal 11-2:
· Revise the component of FG 25-18 as: Support simultaneous PUCCH/ and PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.
	Company
	Comment

	Huawei, HiSilicon 
	Support with reasons given below:
a) Remove [at least] as it is already concluded not to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17 during last meeting.
b) The terminology of “PUCCH/PUSCH” covers three cases: PUCCH + PUCCH, PUSCH + PUSCH, and PUSCH + PUSCH. And FG 25-18 only refers to the case of “PUCCH + PUSCH”. We propose to change the component as “Support simultaneous PUCCH and PUSCH transmissions on different cells for inter-band CA.” to eliminate confusion.

	Ericsson
	Support

	New H3C
	Support





12. 25-19 to 25-20: Propagation delay compensation
In [1], FGs 25-19 to 25-20 are captured as below.
	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 (Sidelink 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

	25. NR_IIOT_URLLC_enh
	25-19
	RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
	Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on CSI-RS for tracking and SRS

	[2-51, 2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-19a
	RTT-based Propagation delay compensation based on DL PRS and SRS 
	1. Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS
2. Max number of DL PRS Resources in DL PRS Resource Set for PDC
Values = {1, 2, 4, 8, 16, 32, 64}
Note: 16, 32, 64 are only applicable to FR2 bands
FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a
 - With potential different value ranges from FG 13-1
	[25-19, 13-1, 2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]
	[Note: FG 13-1 is now only reported to LMF. If UE reports the support of this FG, it needs to report FG 13-1 to gNB also.] 
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-20
	Propagation delay compensation based on legacy TA procedure  
	Support propagation delay compensation based on legacy TA procedure  
	FFS
	Yes
	N/A
	
	[Per UE]
	[no]
	[no]
	[N/A]
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#109-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-19/25-19a: 
a) Slightly prefer to delete FG 25-19 from the prerequisite for FG 25-19a, because for UEs that will support PRS there is no need to request it to support RTT-based PDC with TRS. Of course, since TRS is a mandatory feature, it would be reasonable to assume PDC with TRS and SRS should be supported also for a UE supporting PDC with PRS and SRS, therefore we are fine not removing FG 25-19 also.
b) For the FFS part of FG 25-19a, we prefer to add necessary components and corresponding notes in FG 13-1 to FG 25-19a to decouple the relationship of PDC and positioning. And component 2 and 4 in FG 13-1 is positioning specific due to PRS measurement from neighbor cell in positioning, so there is no need to add these two components to FG 15-19a. The component 1 (i.e. max BW) and 4 (i.e. max number of resources in a slot) in FG 13-1 is about PRS processing capability. E.g. the processing for 100 MHz BW and 64 PRS resources in a slot is more complex than the processing for 20 MHz and 1 PRS resource in a slot, so we prefer to have these components in FG25-19a. 
c) It was confirmed that PDC PRS can be configured as the spatial relation reference signal for PDC periodic SRS in RAN1#108-e meeting, but FFS whether to define a UE capability for this spatial relation. We think have this reporting as a component in FG 25-19a should be sufficient. However, we are open to introduce an additional FG also if companies prefer that way.  
In summary, the following changes is preferred. 

	25. NR_IIOT_URLLC_enh
	25-19
	RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
	Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on CSI-RS for tracking and SRS

	[2-51, 2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-19a
	RTT-based Propagation delay compensation based on DL PRS and SRS 
	1. Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS
2. Max number of DL PRS Resources in DL PRS Resource Set for PDC
Values = {1, 2, 4, 8, 16, 32, 64}
Note: 16, 32, 64 are only applicable to FR2 bands
FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a
 - With potential different value ranges from FG 13-1
3. Maximum DL PRS bandwidth in MHz, which is supported and reported by UE 
a) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b) FR2 bands: {50, 100, 200, 400}
4. Max number of DL PRS resources that UE can process in a slot under it.
a) FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b) FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
5. Support of DL PRS as the spatial relation reference signal for period SRS
Candidate value for the component: {"yes", "no"}
	[25-19, 13-1, 2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]
	[Note: FG 13-1 is now only reported to LMF. If UE reports the support of this FG, it needs to report FG 13-1 to gNB also.] 


	Optional with capability signaling



2) FG 25-20: Fine with the current including cells in yellow. For the FFS prerequisite feature groups, no prerequisite feature group is needed since legacy TA procedure is always supported.

	[3]
	ZTE
	For FG 25-19a, there was a discussion on whether to include the components and corresponding notes in FG 13-1 in RAN1#108-e. The components and notes in FG 13-1 are shown below.
	1.	Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b)	FR2 bands: {50, 100, 200, 400}

2.	DL PRS buffering capability: Type 1 or Type 2
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

3.	Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	Type 1 – sub-slot/symbol level buffering
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

4.	Max number of DL PRS resources that UE can process in a slot under it
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than 30%.


The first component is about the maximum DL PRS bandwidth supported by the UE. For PDC based on PRS, it was agreed that only the serving cell transmits the PRS and the UE is not expected to measure DL PRS outside the active BWP. In this case, the network just follow the maximum bandwidth reported for the serving cell. Therefore, the report of maximum DL PRS bandwidth is not needed for PDC. The other components are only applicable to the measurement gap for positioning. However, it was agreed that measurement gap is not needed for PDC. Therefore, these components are not needed as well.
Proposal 8: The components in FG 13-1 should not be needed for FG 25-19a. 
Regarding FG25-19, FG 25-19a, and FG 25-20, we think they should be per UE since PDC operation is not related to the band or band combination. 
Proposal 9: FG25-19, FG 25-19a and FG 25-20 should be per UE.

	[6]
	Ericsson
	A question was raised whether to consider FSPC or BC as the Type for these features. From our perspective, the corresponding functionality of the features under FG 25-X are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest indicating “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).
1. Adopt “Per UE” type for remaining FG 25-X.
In our view, 25-19 and 25-19a are parallel, independent features. FG 25-19a can be supported without supporting 25-19, especially for a UE already with PRS processing capability for positioning purpose. Thus, 25-19 should be deleted from the prerequisite list of 25-19a.

Proposal 15 [bookmark: _Toc101718902]FG 25-19 is not included as a prerequisite of FG 25-19a.

Regarding the question of 13-1 as prerequisite for 25-19a, it is preferable that 13-1 is not a perquisite, since a UE supporting 25-19a for the purpose of time synchronization do not need to support 13-1 which is for positioning. PRS reception for positioning is much more demanding than PRS reception for propagation delay compensation (PDC). For example, for PDC purpose, the PRS is within the active BWP, and use the same pointA, SCS, cyclic prefix as the PCell. Imposing 13-1 as a perquisite of 25-19a will unnecessarily bind the time synchronization use case to the positioning use case. This unnecessarily removes the freedom of UE implementing 25-19a as an independent feature for time synchronization without having positioning capability.

Proposal 16 [bookmark: _Toc101718903]FG 13-1 is not included as a prerequisite of FG 25-19a.

With the understanding that FG 13-1 is not a prerequisite of FG 25-19a, a question arises if any components of FG 13-1 should be copied over to FG 25-19a. Our view is, no component of 13-1 is needed for 25-19a.
· For component 1 of 13-1, the maximum BW of PRS should be the DL BW that UE already reports (FG 2-1). Thus no need to report again in FG 25-19a. 
Agreement 
For PDC purpose, the UE is not expected to measure DL PRS outside the active BWP.

· For component 2-3 of 13-1, processing capability (N, T) corresponds to (K, P) in 38.214. But (K, P) are defined for positioning purpose, e.g., reference signal time difference (RSTD) between two PRS which are sent by two gNBs. Indeed none of the yellow-highlighted concepts in the excerpt of 38.214 below exist for PDC PRS. 
TS 38.214 section 5.1.6.5:
[image: ]
· For component 4 of 13-1, the newly added component 2 provides the maximum number of PRS resources already. Furthermore, component 4 of 13-1 is intended to cover PRS resources from multiple resource sets. However, for PDC, there is only a single PRS resource set.

Thus, the existing components 1 and 2 are adequate for 25-19a. The components of 13-1 are either unnecessary or inappropriate for 25-19a.

Proposal 17 [bookmark: _Toc101718904] Components of FG 13-1 are not included in FG 25-19a.

	[7]
	vivo
	FG 25-19& 25-19a
· Components for FG 25-19a
FG 13-1 is defined for positioning feature and the corresponding components not fully suitable for FG 25-19a which is introduced for PDC feature.
For component 1 of FG 13-1, maximum DL PRS bandwidth is not needed for PDC. Considering PRS transmission for PDC only from serving cell, thus the maximum DL PRS bandwidth is that of the serving cell.
Component 2 and 3 of FG 13-1 describe DL PRS buffering capability and processing capability for duration of DL PRS symbols per T ms. These components are more related with positioning feature and not necessary for PDC feature.  
For FG 25-19a, the maximum number of DL PRS Resources in DL PRS Resource Set for PDC has been agreed. For Rel-17 PDC, only a single pair PRS and SRS configuration can be configured, which means only one PRS configuration for Rx – Tx time difference estimation at UE side. Therefore, defining the maximum number of DL PRS Resources in DL PRS Resource Set for PDC is sufficient for DL PRS processing capacity and component 4 of FG 13-1 is not needed. 
According to analysis above mentioned, taking FG 13-1 as a prerequisite of 25-19a is not needed. No new component is added for FG 25-19a.
· Type 
For FG25-19 and FG25-19a, the type is at least Per FS considering the type of prerequisite FG. 
[bookmark: _Hlk101791122]Proposal 16: For FG 25-19,
· The type is at least Per FS.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25-19
	RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
	Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on CSI-RS for tracking and SRS

	[2-51, 2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]



Proposal 17: For 25-19a,
· The type is at least Per FS.
· Not add FG 13-1 as a prerequisite FG for FG 25-19a. FG 25-19a can be updated as the following.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	25-19a
	RTT-based Propagation delay compensation based on DL PRS and SRS 
	1. Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS
2. Max number of DL PRS Resources in DL PRS Resource Set for PDC
Values = {1, 2, 4, 8, 16, 32, 64}
Note: 16, 32, 64 are only applicable to FR2 bands
FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a
 - With potential different value ranges from FG 13-1
	[25-19, 13-1, 2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]




	[8]
	OPPO
	This paper focuses on two UE feature issues related to PDC based on PRS and SRS. One issue is left from following RAN1 #108e agreement (with related part underlined), regarding to taking PRS as spatial relation RS of SRS: 
Agreement 
The following working assumption made in RAN1#107b-e is confirmed with modification in BLUE/RED: 
	Working Assumption
Alt.1: Add new “spatialRelationInfo-PDC-r17” field to SRS-Resource to indicate the spatial relation between a reference RS and the target SRS, with spatialRelationInfo-PDC-r17 as below: 
spatialRelationInfo-PDC-r17 ::=     SEQUENCE {
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
dl-PRS-PDC                          nr-DL-PRS-ResourceID-r16
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}
……
Note 4: Whether/how to update FG 25-19a can be further discussed in UE feature session, e.g. add either a new component under FG 25-19a or a new FG to enable UE capability reporting for the support of DL PRS for PDC as the spatial relation reference signal for periodic SRS for PDC. 


It should be noted that the positioning framework listed the PRS-based spatial relation RS of SRS as a separate FG, i.e., FG 13-10b as defined in TS 38.822 (coped below): 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	
	13-10
	Spatial relation for SRS for positioning based on SSB from the serving cell
	1. Spatial relation for SRS for positioning based on SSB from the serving cell in the same band
	13-8
	n/a
	n/a (FR2 only)
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	
	13-10a
	Spatial relation for SRS for positioning based on CSI-RS from the serving cell
	1. Spatial relation for SRS for positioning based on CSI-RS from the serving cell in the same band
	13-10
	n/a
	n/a (FR2 only)
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	
	13-10b
	Spatial relation for SRS for positioning based on PRS from the serving cell
	1. Spatial relation for SRS for positioning based on PRS from the serving cell in the same band
	One of
{13-2, 13-3, 13-4} and13-8
	n/a
	n/a (FR2 only)
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	
	13-10c
	Spatial relation for SRS for positioning based on SRS
	1. Spatial relation for SRS for positioning based on SRS in the same band
	13-8,
	n/a
	n/a (FR2 only)
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	
	13-10d
	Spatial relation for SRS for positioning based on SSB from the neighbouring cell
	1. Spatial relation for SRS for positioning based on SSB from the neighbouring cell in the same band
	13-10
	n/a
	n/a (FR2 only)
	Need for location server to know if the feature is supported.
	Optional with capability signaling

	
	13-10e
	Spatial relation for SRS for positioning based on PRS from the neighbouring cell
	1. Spatial relation for SRS for positioning based on PRS from the neighbouring cell in the same band
	13-10b
	n/a
	n/a (FR2 only)
	Need for location server to know if the feature is supported.
	Optional with capability signaling



If the PDC case does not list PRS-based spatial relation RS as either a separate FG or a feature component of FG 25-19a, there would be certain inconsistent implementation between PDC case and positioning case, which is not the design assumption in PDC discussion: 
· In PDC case: UE supporting {PRS+SRS}-based RTT-PDC must support PRS as spatial relation RS of SRS;
· In positioning case: UE supporting {PRS+SRS}-based RTT-positioning may or may not support PRS as spatial relation RS of SRS. 
In order to keep the consistent UE feature design logic for using PRS as spatial relation RS of SRS in positioning, we prefer to add a new FG instead of adding a feature component. 
In addition, as pointed in existing FG 13-10 series, the FG of spatial relation RS of SRS is applicable to FR2 only. This should be also reflected in PDC case. 
Proposal 13: To add a new FG to reflect support of PRS as spatial relation RS of SRS. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	
	25-21
	Spatial relation for SRS for PDC based on PRS from the serving cell
	1. Spatial relation for SRS for PDC based on PRS from the serving cell
	25-19a
	n/a
	n/a (FR2 only)
	
	Optional with capability signaling



Note that the cases with spatial relation RS based on SSB/CSI-RS/SRS can simply follow the existing specification outside of positioning framework. The granularity of new FG25-21 can be the same as that of FG 25-19a. 

The second issue under FG25-19a is also a leftover from previous meetings, regarding to whether to add necessary components and corresponding notes from FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a (requiring FG 13-1 to be reported to gNB). In our view, because some of feature components (such as buffering) is not needed for PDC, it is more reasonable to pick some of FG 13-1 components and add them to FG 25-19a, instead of making the whole FG 13-1 as the prerequisite of FG 25-19a. 
Proposal 14: To add necessary components and corresponding notes from FG 13-1 to FG 25-19a. 

	[9]
	Apple
	· 25-19/25-19a: it seems for proper PDC operation, both the DL signal and the UL signal should be for the same cell. More discussion on type designation is needed.

	[10]
	DOCOMO
	· FG 25-19: RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· It is not necessary to be aligned with the reporting type of prerequisite FGs.
· FG 2-51 and FG 2-53 can be prerequisite feature groups

· FG 25-19a: RTT-based Propagation delay compensation based on DL PRS and SRS
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· It is not necessary to be aligned with the reporting type of prerequisite FGs.
· Regarding the FFS part in the component field, we don’t think none of the components of FG 13-1 is needed in FG 25-19a.
· For the component 1 of FG 13-1, as max BW is that of the serving cell for PDC, the component may not be needed.
· For the components 2/3/4, those are related to measurement gap for positioning but it is the RAN1 common understanding that measurement gap is not required for PDC as the conclusion captures below:
	Conclusion
Measurement gaps should not be mandatory for a UE to process PRS for PDC purposes.


· However, if companies prefer to add the component 1 and/or component 4 for flexibility of UE implementation, we would be open to discuss.
· FG 2-53 can be prerequisite feature groups
· FG 13-1 can be deleted depending on the component discussion above.
· FG 25-19 can be deleted as they are independent.

· FG 25-20: Propagation delay compensation based on legacy TA procedure
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· No prerequisite FG is needed.

	[11]
	Nokia, NSB
	· 25-19:
· Per UE, FR1-only, with TDD/FDD differentiation. There is no need for per FS signaling due to dependency on 2-53. As already the case for Rel-16 MIMO, the UE will only support the feature for the bands and band combinations where the pre-requisites are fulfilled. Hence, this one can be reported with coarser granularity than its pre-requisites.
· 25-19a:
· Remove 13-1 from the pre-requisite FG. First, the PRS reception for RTT is more limited (e.g. only a single PRS resource needed) than usual PRS reception for positioning. Moreover, this will remove the need to signal 13-1 to the gNB. 
· Per UE, FR1-only, with TDD/FDD differentiation. There is no need for per FS signaling due to dependency on 2-53. As already the case for Rel-16 MIMO, the UE will only support the feature for the bands and band combinations where the pre-requisites are fulfilled. Hence, this one can be reported with coarser granularity than its pre-requisites.
· 25-20:
· No prerequisite FGs needed
· Per UE




Discussion
[FL1] High priority question 12-1:
· Companies are encouraged to provide views on whether to add new FG for support of PRS as spatial relation RS of SRS
· FR1/FR2 differentiation is needed (i.e., FR2 only).
· Support: OPPO
· The positioning framework listed the PRS-based spatial relation RS of SRS as a separate FG, i.e., FG 13-10b
	Company
	Comment

	DOCOMO
	Fine to add a new FG for support of PRS as spatial relation RS of SRS with FRx differentiation.

	OPPO
	The proposal of FL1 is a natural choice if FG25-19a is decided to have no FR1/FR2 differentiation.  
Before RAN1 reaches decision of FR1/FR2 differentiation of FG25-19a, maybe RAN1 could agree to keep “support of PRS as spatial relation RS of SRS” as either a new FG or a new component of FG25-19a.  

	Nokia/NSB
	We don’t think that an additional FG is needed. 

	Huawei, HiSilicon 
	1. Regarding whether FR1/FR2 differentiation is needed or not, it depends on our decision of the reporting granularity of FG 25-19a. For example, if it will be per FS, then we don't need FR1/FR2 differentiation. If in the end we will take per UE, then we are fine to do FR1/FR2 differentiation. 
2. We are fine with either adding a new component of a new FG. Just for simplicity, we think adding a component is sufficient as the example given in our paper, also copied below:
Support of DL PRS as the spatial relation reference signal for period SRS. Candidate value for the component: {"yes", "no"} 

	Qualcomm
	Support adding the new FG

	Ericsson
	No new FG is necessary

	FL2
	Companies have different view on the new FG. As suggested by some companies, let’s first discuss the reporting type of FG 25-19a in proposal 12-3

	ZTE
	This FG is not necessary.

	New H3C
	New FG isn’t required.




[FL1] High priority proposal 12-2:
· Delete “FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a - With potential different value ranges from FG 13-1” from FG 25-19a
	Company
	Comment

	Moderator
	Summary of companies view
· Add necessary components and corresponding notes in FG 13-1: Huawei/HiSi, OPPO
· To decouple the relationship of PDC and positioning
· Component 2 and 4 in FG 13-1 is positioning specific due to PRS measurement from neighbor cell in positioning, so there is no need to add these two components
· Component 1 (i.e. max BW) and 4 (i.e. max number of resources in a slot) in FG 13-1 is about PRS processing capability. E.g. the processing for 100 MHz BW and 64 PRS resources in a slot is more complex than the processing for 20 MHz and 1 PRS resource in a slot, so we prefer to have these components in FG25-19a.
· No addition of components and FG 13-1 as prerequisite: ZTE, Ericsson, vivo, DOCOMO, [Nokia/NSB]
· The first component is about the maximum DL PRS bandwidth supported by the UE. For PDC based on PRS, it was agreed that only the serving cell transmits the PRS and the UE is not expected to measure DL PRS outside the active BWP. In this case, the network just follow the maximum bandwidth reported for the serving cell. Therefore, the report of maximum DL PRS bandwidth is not needed for PDC. The other components are only applicable to the measurement gap for positioning. However, it was agreed that measurement gap is not needed for PDC. Therefore, these components are not needed as well.
· For component 1 of 13-1, the maximum BW of PRS should be the DL BW that UE already reports (FG 2-1). Thus no need to report again in FG 25-19a.
· For component 2-3 of 13-1, processing capability (N, T) corresponds to (K, P) in 38.214. But (K, P) are defined for positioning purpose, e.g., reference signal time difference (RSTD) between two PRS which are sent by two gNBs.
· For component 4 of 13-1, the newly added component 2 provides the maximum number of PRS resources already. Furthermore, component 4 of 13-1 is intended to cover PRS resources from multiple resource sets. However, for PDC, there is only a single PRS resource set.


	DOCOMO
	Support the proposal with the reasons listed above.

	OPPO
	We failed to see the logic in using “UE is not expected to measure DL PRS outside the active BWP” to derive “UE has to support full-bandwidth PRS”. Meanwhile, removing component relating to BW means UE has to support ALL possible BW up to Rel-17 for PDC PRS, which is beyond the capability on positioning side. Further, if the max BW is increased in future release even not for positioning or PDC, what happens to UE capability logic here for PRS BW capability?
We still support “Add necessary components and corresponding notes in FG 13-1 to FG25-19a”.  From our view, at least component 1 (max BW) of FG 13-1 is a necessary component to move.  

	Nokia, NSB
	Support FL proposal

	Huawei, HiSilicon 
	We prefer to add necessary components and corresponding notes in FG 13-1 to FG 25-19a to decouple the relationship of PDC and positioning. The component 1 (i.e. max BW) and 4 (i.e. max number of resources in a slot) in FG 13-1 is about PRS processing capability. E.g. the processing for 100 MHz BW and 64 PRS resources in a slot is more complex than the processing for 20 MHz and 1 PRS resource in a slot, so we prefer to have these components in FG25-19a. An example for the update of FG 25-19a is shown as in our paper above. 

	Qualcomm
	We support keeping the BW options as also pointed from OPPO and HW. We actually support HW’s proposal as shown above in their reply, and we are repeating below for reference with a small typo correction . Reasons for our support on this proposal: 
· PRS processing BW may be different than the maximum active BWP. As OPPO pointed out, these 2 statements are not equivalent: “UE is not expected to measure DL PRS outside the active BWP” doesn’t mean that the “UE has to support full-bandwidth PRS”
· The number of resources it can process per slot, can be as low as 1 already from Rel-16. This information needs to be signaled. The component 2 that has been defined already only says the number of PRS resources in a set, and not “in a slot”. The maximum number of PRS resources “in a slot” is also needed. “Max number of PRS resources in a set” is not the same as “max number of PRS resources per slot in a set”. 

· The signaling should be per FS. A UE may be able to perform more PRS processing (e.g. higher BW, or more PRS resources per slot), for a band if the UE is configured with a BC with a single band, compared to the case that the UE is configured with a BC with multiple bands. 

	RTT-based Propagation delay compensation based on DL PRS and SRS 
	1. Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS
2. Max number of DL PRS Resources in DL PRS Resource Set for PDC
Values = {1, 2, 4, 8, 16, 32, 64}
Note: 16, 32, 64 are only applicable to FR2 bands
FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a
 - With potential different value ranges from FG 13-1
6. Maximum DL PRS bandwidth in MHz, which is supported and reported by UE 
c) FR1 bands: {5, 10, 20, 40, 50, 80, 100}
d) FR2 bands: {50, 100, 200, 400}
7. Max number of DL PRS resources that UE can process in a slot under it.
c) FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
d) FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
8. Support of DL PRS as the spatial relation reference signal for period SRS
Candidate value for the component: {"yes", "no"}
	[25-19, 13-1, 2-53]
	Yes
	N/A
	
	[FS]




 

	Ericsson
	Support the proposal.
· For “Maximum DL PRS bandwidth” : we do not see the need, since TRS and SRS do not have such reporting. PRS is analogous to TRS for PDC. We see no reason to treat PRS differently.
· For “Max number of DL PRS resources that UE can process in a slot”: There is no need to copy those from positioning PRS. For positioning, UE needs to receive PRS from different gNB, different frequency layer, etc. But for PDC: there is only one PRS resource set from the PCell. It’s not comparable.

	FL2
	Companies still have different understanding on the necessary components.
Especially for companies assuming no addition of components and FG 13-1 as prerequisite, please try to address the concern from other side.

	Qualcomm
	· To Ericsson: 
· “Max number of PRS resources per slot” is independent of the same of different gNB. The same serving cell gNB can transmit all 8 or 64 PRS resources of the set in a single slot, and already, a NR Rel-16/17-PRS-capable-processing UE that reports a value, will not be able to report such a value for the PDC. Why does it matter being same or different gNB? The capability doesn’t say: “Max number of PRS resources per slot for neighboring TRPs”. All PRS resources can be from the serving cell and still the UEs capabilities apply. In other words, for a scenario of serving-cell-only Positioning (e.g. distributed TRP, but configured in the assistance data as a single TRP with PRS resources transmitted from different physical locations), the constraints still apply in NR rel-16/17 UE capability PRS capabilities: i.e. the “Max number of PRS resources per slot” effectively becomes “Max number of PRS resources per slot of the serving cell”.
· Why does it matter being different frequency layer? A UE can report a single PFL processing in NR Rel-16/17 and still report a max number of PRS resources in a slot. 
· In other words, a typical NR Rel-16/17-PRS-capable-processing UE that supports single PFL, and X PRS resources per slot, will not be able to support this PDC feature, unless this component is added. 
· What is the “etc” in your reply? 

	vivo
	We share the similar view with Ericsson. PDC PRS is used for measurement of Tx-Rx time difference, which is more like TRS rather than positioning RS. Since TRS is a mandatory feature, we think it is unnecessary to reuse components from positioning RS. 

	ZTE
	We support this proposal.
The UE only receives PRS from the serving cell for PDC. For the serving cell, the bandwidth that the UE can support has been reported to the network. When the network configure the BWP, the frequency bandwidth shall not exceed the value that the UE reports. For PRS for PDC, the bandwidth is within the BWP. Therefore, the bandwidth of the PRS can be support by the UE, anyway. Is there any reason that the UE reports it can support a bandwidth for a serving cell while not support to receive a signal from this serving cell with the bandwidth?

	FL3
	Given companies position has not been changed, the same proposal is set for further discussion. If following proposal is not acceptable, please provide another proposal which is acceptable to all

[FL3] High priority proposal 12-2:
· Delete “FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a - With potential different value ranges from FG 13-1” from FG 25-19a


	DOCOMO
	Support the proposal. We share similar view with Ericsson/vivo that PRS for PDC is more like TRS, for which UE does not report capable maximum bandwidth.

	Moderator
	All companies are fine with the proposal. This proposal is set for email endorsement.

	Moderator
	Following was agreed by email endorsement.

Agreement 
· Add following component in FG 25-19a
· Max number of DL PRS resources that UE can process in a slot.
· a) FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
· b) FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz





[GTW1] High priority proposal 12-3:
· Reporting type of FGs 25-19 to 25-20 is per UE
	Company
	Comment

	Moderator
	Summary of companies view
· FG25-19
· Per UE: ZTE, Ericsson, DOCOMO, Nokia/NSB
· Not clear that band differentiation would impact the feature and the corresponding testing
· FR1 only: Nokia/NSB
· TDD/FDD differentiation is needed: Nokia/NSB
· Per FS: Huawei/HiSi, vivo
· FG25-19a
· Per UE: ZTE, Ericsson, DOCOMO, Nokia/NSB
· Not clear that band differentiation would impact the feature and the corresponding testing
· FR1 only: Nokia/NSB
· TDD/FDD differentiation is needed: Nokia/NSB
· Per FS: Huawei/HiSi, vivo
· FG25-20
· Per UE: Huawei/HiSi, ZTE, Ericsson, DOCOMO, Nokia/NSB
· Not clear that band differentiation would impact the feature and the corresponding testing

Potential prerequisite FGs for FG 25-19
· 2-51: TRS (CSI-RS for tracking), per band
· 2-53: SRS resources, per FS
Potential prerequisite FGs for FG 25-19a
· 13-1: Common DL PRS Processing Capability, per band
· 2-53: SRS resources, per FS


	OPPO
	For FG25-19/19a, we prefer to “per FS”, and have concern to have the larger granularity which either effectively lift implementation requirement or lower the capability that UE can report.   
For FG25-20, we are ok to have “per UE”. 

	Huawei, HiSilicon 
	We prefer “per FS” here, especially considering that companies are discussing whether we need to do FR1/FR2 differentiation or not. However, again if companies really wants to go with per UE, then we need similar note: It is RAN1 understanding that this FG is supported on the band(s) in the corresponding band combination (s) where the UE reports the support of the prerequisite FG.

	Qualcomm
	Same views with OPPO. We prefer to keep it per FS the 25-19/19a. OK with per-UE for FG25-20. 

	Ericsson
	Support

	ZTE
	We support this proposal.

	GTW2
	Further discuss on GTW

	FL4
	Companies are encouraged to provide a compromised proposal which is acceptable to all, if any.

High priority proposal 12-3:
· Reporting type of FGs 25-19 to 25-20 is per UE


	vivo
	For FG25-19/19a, ’Per FS’ is preferred considering the type of potential prerequisite. Since type of prerequisite 2-53 is per FS, the type can be aligned with the prerequisite FG. 
On the other hand, FR1/FR2 band differentiation is needed for FG25-19a. Therefore, type of FG25-9a should be ’Per FS’. 
For FG25-20, ‘per UE’ is ok.

	DOCOMO
	Support. Also fine to add the note proposed by Huawei.

	New H3C
	Support

	GTW3
	
High priority proposal 10-1:
· Reporting type of FGs 25-19 and 25-19a is per FS
· Reporting type of FGs 25-20 is per UE


	FL5
	This proposal could not be discussed in the GTW on May 17. If you cannot accept the proposal, please provide another proposal which is acceptable to all.

	DOCOMO
	We can accept the proposal.

	GTW4
	
High priority proposal 10-1:
· Reporting type of FGs 25-19 and 25-19a is per FS
· Reporting type of FGs 25-20 is per UE


	FL6 GTW5
	Comeback in the next GTW. 

	Ericsson
	Do not support. We don’t agree the type of new FG has to be limited by the type of its prerequisite.
We support the earlier version ---
High priority proposal 12-3:
· Reporting type of FGs 25-19 to 25-20 is per UE

	Moderator
	No consensus was achieved in this meeting. Comeback in next meeting.




Low priority proposal 12-4:
· Prerequisite feature groups for FG 25-19 are confirmed as FGs 2-51 and 2-53
· Prerequisite feature group for FG 25-19a is confirmed as FG 2-53
· No prerequisite feature groups for FG 25-20 are necessary
	Company
	Comment

	Moderator
	Summary of companies view
· FG 25-19
· FG 2-51 and 2-53: Huawei/HiSi, DOCOMO
· FG 25-19a
· FG 2-53 (i.e., Delete FG 13-1 and 25-19): Huawei/HiSi, Ericsson, DOCOMO
· For UEs that will support PRS there is no need to request it to support RTT-based PDC with TRS.
· 25-19 and 25-19a are parallel, independent features
· to leave more flexibility at the UE side
· FG 2-53 and 25-19 (i.e., Delete FG 13-1): vivo, Nokia/NSB
· First, the PRS reception for RTT is more limited (e.g. only a single PRS resource needed) than usual PRS reception for positioning. Moreover, this will remove the need to signal 13-1 to the gNB.
· FG 25-20
· No prerequisites: Huawei/HiSi, DOCOMO
· Legacy TA procedure is always supported

	Huawei, HiSilicon 
	Fine with the proposal. 

	Ericsson
	Support

	ZTE
	We support 

	New H3C
	Support





13. Conclusions
Following agreements were made in this meeting.


Agreement
· Reporting type of FG 25-1 is per UE with licensed/unlicensed and TN/NTN differentiation, detail signalling is up to RAN2
· Note: the differentiation as mentioned above are not common differentiation types, and are not described in 38.306 Annex. RAN1 does not imply to formally introduce these as new differentiations. RAN2 can decide the signalling as long as the intention is reflected

Agreement
· Reporting type of FG 25-4 is per band
· Reporting type of FG 25-5 is per band
· Reporting type of FG 25-6 is per band
· Reporting type of FG 25-7 is per band

Agreement
· FG 12-1 is not added as prerequisite feature groups for FGs 25-14 and 25-15
· FGs 25-14 and 25-15 are updated as follows 
	25. NR_IIOT_URLLC_enh
	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	1. Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
2. Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

	[N/A]
	
	Optional with capability signaling


	25. NR_IIOT_URLLC_enh
	25-15
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
3. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
4. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
	[12-1]
	Yes
	N/A

	
	[Per band]

	[N/A]

	[N/A]

	[N/A]
	Candidate value set for component 3: {0, 1, 2}

Candidate value set for component 4: d3 = {0, 1, …, } symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.
	Optional with capability signaling




Agreement 
· Both of following UEs are allowed, FFS how to capture in FGs
· Support two PUCCH groups. Only one group supports PUCCH cell switch.
· FFS whether/how to signal which one of the two groups
· Support two PUCCH groups. Both group support PUCCH cell switch. 

Agreement 
1. Add a note in FG 25-7: The minimum requirement for Component 3 and Component 4 of FG 25-7 is valid for HARQ CBs consisted of HARQ Processes with a single HARQ bit per HARQ Process ID

Agreement 
1. Reporting type of FGs 25-14 and 25-15 is per FS
7. Add a component of maximum number of supported carriers on the band, candidate values: {1, 2, …, FFS}
7. Per FS is selected because implementation may need extra hardware resource and/or memory. Per FS is selected also because in case UE reports support this FG in UL inter-band CA e.g., FR1+FR2

Agreement 
1. Add following component in FG 25-19a
2. Max number of DL PRS resources that UE can process in a slot.
0. a) FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
0. b) FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Agreement
· Reporting type of FG 25-2 is per band

Agreement
· FGs 4-11 and 11-3 are confirmed as prerequisite FGs of FG 25-8

Agreement
· Add following three FGs for support of PUCCH cell switch in two PUCCH groups
· FG 25-9a: Semi-static PUCCH cell switching for two PUCCH groups
· FG 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups.
· FG 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for a single PUCCH group only
	1. Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting semi-static PUCCH cell switch, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for two PUCCH groups
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier

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 carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
· The “secondary PUCCH group config” includes following information:
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c, the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for a single PUCCH group only
	1. PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for a single PUCCH group only. This component indicates one of the candidate values {only primary PUCCH group can support PUCCH cell switch, only secondary PUCCH group can support PUCCH cell switch, either primary or secondary PUCCH group can support PUCCH cell switch}
2. For the PUCCH group supporting PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots, for a BC, the UE reports one or multiple of supported configuration(s) of PUCCH group config, where each supported configuration includes the following information
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD} 

FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10b
	PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
· The “secondary PUCCH group config” includes following information:
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
	
	Yes
	N/A
	
	Per BC
	N/A(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c, the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10c
	PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different length (in physical time) of overlapping PUCCH slots/sub-slots for two PUCCH groups

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 carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
· The “secondary PUCCH group config” includes following information:
· one or multiple carrier type pairs that can support PUCCH cell switch, where the carrier type are selected from {FR1 licensed TDD, FR2 licensed TDD}
	
	Yes
	N/A
	
	Per BC
	N/A
(TDD only)
	N/A
	N/A
	Note: this feature applies to cells in the same TAG only
If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c, the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells
	Optional with capability signaling



Agreement
· Update the component 3/5: maximum number of supported carriers on the band across a set of contiguous carriers for the reported FS of that band in FGs 25-14/15
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