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1. Introduction
This document summarizes contributions submitted to AI 8.16.1 regarding UE features for enhanced IIoT and URLLC and captures company views based on the announcement in the following email thread.
	[110-R17-UE_features_1] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Hiroki (DOCOMO)
· eIIoT & URLLC, RedCap, UE power saving, coverage enhancement, NB-IoT & eMTC, sidelink, MBS, 5G terrestrial broadcast, UL TX switching, SDT



[bookmark: _Hlk111551757]Based on the latest RAN1 UE features list in [1] and contributions in AI 8.16.1, the issues to be discussed are tagged and colour coded with High priority or Low priority based on potential RAN2 spec impact (including description update in TS38.306).
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2. Discussion
2.1	25-1: SPS HARQ-ACK deferral in case of TDD collision
In [1], FG 25-1 is captured as below.
	 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
	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
	Optional with capability signaling



Following views are provided in contributions for the RAN1#110 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.

	[4]
	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, in such a case, UE does not need to support the feature of SPS HARQ-ACK deferral. 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. 
Proposal 1: The prerequisite feature groups for FG 25-1 include FG 5-18 (downlinkSPS) and FG 12-6 (SPS periodicity shorter than 10 ms).

	[5]
	vivo
	For FG 25-1, it is fine to only list FG5-18 as the prerequisite. 
[bookmark: _Ref111197308]Proposal 1: For FG25-1, FG5-18 can be the prerequisite.

	[6]
	Qualcomm Incorporated
	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 other features discussed at the previous meetings, i.e. 12-2 (support of multiple simultaneous SPS Configurations) and 12-6 (SPS periodicity shorter than 10 ms) do not need to be prerequisites for 25-1. 
Proposal 2: Features 12-2 and 12-6 should not be prerequisites for Feature 25-1.

	[7]
	NTT DOCOMO, INC.
	· 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.

	[8]
	Nokia, Nokia Shanghai Bell
	· Confirm FG 5-18 as pre-requisite, as DL SPS is required for this FG anyway.



Based on above, following proposals should be discussed at the RAN1#110 meeting.
High priority proposal 2-1-1:
· FG 5-18 is kept as a prerequisite feature group for FG 25-1
· Apply one of the following alternatives for prerequisite FG of FG25-1
· Alt.1: add FG 12-6 [4]
· Alt.2: no need to add FG 12-6 [6, 7]
	Company
	Comment

	OPPO
	We prefer option 1 since if the minimum SPS periodicity is 10 ms, gNB can indicate the HARQ-ACK transmission in the UL slot that well match TDD pattern, in such a case, UE does not need to support the feature of SPS HARQ-ACK deferral. If we are the only company insisting on adding FG 12-6, we can compromise to Alt 2.

	vivo
	We slightly prefer Alt.2 to support this FG with less preconditions. It doesn’t need to restrict the potential application scenario for this FG. 

	DOCOMO
	We support Alt 2.
Though we understand the main 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.

	Nokia, NSB
	Alt. 2 is OK

	Huawei, HiSilicon
	We are fine with the first bullet of proposal 2-1-1. As to the second bullet, our preference is Alt.2, since we don’t need to restrict the potential application scenario here. 

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· FG 5-18 is kept as a prerequisite feature group for FG 25-1
· Apply one of the following alternatives for prerequisite FG of FG25-1
· Alt.1: add FG 12-6 [4]
· Alt.2: no need to add FG 12-6 [6, 7]

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



Low priority proposal 2-1-2:
· Fix a typo “Idenfify” in the component 1 of FG25-1.
	Company
	Comment

	Moderator (NTT DOCOMO, INC.)
	The typo will be anyway fixed in next update and no need discussion.




2.2	25-2 to 25-3b: PUCCH Repetition enhancements
In [1], FGs 25-2 to 25-3b are captured as below.
	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 band
	N/A
	N/A
	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 views are provided in contributions for the RAN1#110 meeting.
	[2]
	Huawei, HiSilicon
	1) For reporting type, we suggest 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. An example note to be added for this kind of clarification can be “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”. 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.
	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 band
	N/A
	N/A
	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 FSUE]
	[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 FSUE]
	[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]25-3 or 25-3a
	Yes
	N/A
	
	[Per FSUE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling





	[3]
	ZTE
	UEs supporting 25-2 for short format slot based repetition should be able to support slot based repetition for other formats. 
For 25-3, sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases also, thus 4-23 should be the prerequisite of 25-3.
Proposal 1: Include 4-23 in the prerequisite feature group column of index 25-2 and 25-3.

	[4]
	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, it is preferred per FS for FG 25-3/3a/3b. We can also compromise to per band if it is majority view.
Proposal 2: Remove FG 4-23 from the prerequisite feature groups for FG 25-2.
Proposal 3: Remove FG 30-5 from the prerequisite feature groups for FG 25-3a.
Proposal 4: The prerequisite feature groups for FG 25-3b includes FG 25-3.
Proposal 5: The type of FG 25-3/3a/3b is per FS or per band.

	[5]
	vivo
	[bookmark: _Hlk110522210]FG 25-2 
For FG25-2, On one hand, FG 4-23 can be the prerequisite FG because it looks reasonable that UEs supporting slot-based repetitions for short PUCCH formats should also be able to support slot-based repetitions for long PUCCH formats. On the other hand, a URLLC UE may only implement sub-slot based repetitions without supporting slot-based repetitions, the FG 4-23 does not need to be prerequisite FG for FG25-2. Therefore, we would be fine either to keep or remove FG4-23 as prerequisite for FG25-2. Note that similar issue also exists for FG 25-3a on whether to keep FG 30-5 as prerequisite. A consistent handling is desired.
[bookmark: _Ref111197311][bookmark: _Hlk101790930]Proposal 2: For FG 25-2, it is fine to either to keep or remove FG4-23 as prerequisite for FG25-23.

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. If FG 4-23 is agreed to be the prerequisite for FG25-2. Then we think the prerequisite FG for FG25-3 can include FG 11-3 and FG 25-2.
Since prerequisite FG of FG 25-3 including both FG 11-3 and FG 25-2, if FG 4-23 is agreed to be the prerequisite for FG25-2, the type of FG25-2 is per band, 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: _Ref111197313][bookmark: _Hlk101790938]Proposal 3: For FG 25-3, 
· The prerequisite FG should include FG 11-3 and FG 4-23. 
· In case FG 4-23 is agreed to be the prerequisite for FG25-2, then the prerequisite FG for FG 25-3 can be FG 11-3 and FG 25-2
· 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 UE]FS
	[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.
[bookmark: _Ref111197315][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 UE]FS
	[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. So, prerequisite FG for FG 25-3b should be FG 25-3.
· Type 
The type of FG 25-3b should be aligned with the granularity of the prerequisite FG, i.e., Per FS.
[bookmark: _Ref111197316][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, i.e., Per FS.
· 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]  25-3a
	Yes
	N/A
	
	[Per UE]FS
	[No]
	[No]
	[N/A]





	[6]
	Qualcomm Incorporated
	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 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 feature should be therefore supported per Feature Set (FS).
Proposal 3: Feature 25-3 (Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple sub-slots) should be reported per Feature Set (FS). 
Since the prerequisite for Features 25-3a (Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple sub-slots using dynamic indication) and 25-3b (Inter-subslot frequency hopping for PUCCH repetitions) is the Feature 25-3, which should be reported per FS, then, the proposal is that both Features 25-3a and 25-3b are reported per FS.
Proposal 4: Feature 25-3a (Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple sub-slots using dynamic indication) and 25-3b (Inter-subslot frequency hopping for PUCCH repetitions) should be reported per Feature Set (FS).

	[7]
	NTT DOCOMO, INC.
	· FG 25-2: Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
· 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 can be per FS, as type for FG 11-3 which should be the prerequisite of this FG is per FS. 
· Per band type is also acceptable to us, since FG 25-2 was agreed to be per band.
· FGs 4-23 and 11-3 should 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 FS or per band, similar to FG 25-3.
· 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 FS or per band, similar to FG 25-3.
· FG 25-3/FG 25-3a can be added as prerequisite feature group.
· FG 25-3b can be supported for UE reporting support of FG 25-3 or UE reporting support of FG 25-3a.

	[8]
	Nokia, Nokia Shanghai Bell
	· 25-2:
· FG 4-23 not strictly needed as pre-requisite for this FG, as 25-2 is about PUCCH formats 0 and 2 only.
· 25-3:
· Confirm 4-23 and 11-3 as pre-requisites.
· Per UE
· 25-3a:
· Confirm 25-3 and 30-5 as pre-requisites.
· Per UE
· 25-3b:
· Missing pre-requisite FG: FG 25-3
· Per UE



Based on above, following proposals should be discussed at the RAN1#110 meeting.
High priority proposal 2-2-1:
· Apply one of the following reporting type for FGs 25-3, 25-3a, and 25-3b:
· Alt.1: per UE [8]
· Alt.2: per FS [2, 4, 5, 6, 7]
· Alt.3: per band [4, 7]
	Company
	Comment

	OPPO
	Our 1st preference is Alt 2, we can also accept Alt 3 if it is majority view.

	vivo
	Alt 2. Per FS is preferred to align with the prerequisite.

	DOCOMO
	Alt 2 or Alt 3 is fine.
As the prerequisite FG 11-3 is per FS, FG 25-3 can follow the per FS type.
Per band type is also OK, since FG 25-2 was agreed to be per band.

	Nokia, NSB
	As per ongoing LS reply discussion there is no need to align with prerequisite types, and in practice the end result is the same if the FG is signaled per band or per UE, the only difference being the extra overhead if it is signaled per band. That is why we still see per UE as the most logical approach.

	Huawei, HiSilicon
	We slightly prefer Alt.2, i.e. Per FS. 
We suggest 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. An example note to be added for this kind of clarification can be “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”. 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.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Apply one of the following reporting type for FGs 25-3, 25-3a, and 25-3b:
· Alt.1: per UE [8]
· Alt.2: per FS [2, 4, 5, 6, 7]
· Alt.3: per band [4, 7]
“It is RAN1 understanding that this FG is supported only on the band(s) in the corresponding band combination(s) where the UE reports the support of the prerequisite FG”.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Wednesday online session.



High priority proposal 2-2-2:
· Apply one of the following alternatives for prerequisite FG for FG 25-2:
· Alt.1: keep 4-23 [2, 3, 5, 7]
· Alt.2: remove 4-23 [4, 5, 7, 8]
	Company
	Comment

	OPPO
	Alt 2

	vivo
	We slightly prefer Alt.2. But we can be fine with Alt.1.

	DOCOMO
	Support Alt 1.
Sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases, therefore FG 4-23 needs to be included.

	ZTE
	Although we support keeping 4-23, we can also accept to remove 4-23 for UE flexibility if majority supports.

	Nokia, NSB
	Alt. 1

	Huawei, HiSilicon
	Alt.1. 
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.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Apply one of the following alternatives for prerequisite FG for FG 25-2:
· Alt.1: keep 4-23 [2, 3, 5, 7]
· Alt.2: remove 4-23 [4, 5, 7, 8]

	Moderator (NTT DOCOMO)
	The proposal is agreed in Wednesday online session.



High priority proposal 2-2-3:
· FGs 4-23 and 11-3 are kept for prerequisite FG for FG 25-3.
	Company
	Comment

	vivo
	Support FL’s proposal.

	DOCOMO
	Support.
Sub-slot based repetition can result in multiple PUCCH repetitions in one slot, therefore FG 11-3 needs to be included.

	ZTE
	Support

	Nokia, NSB
	Support

	Huawei, HiSilicon
	Agree. 
In our understanding, sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases also, thus 4-23 should be there.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-2-4:
· Apply one of the following alternatives for prerequisite FG for FG 25-3a:
· Alt.1: keep 25-3 [2, 4, 5, 6]
· Alt.2: keep 25-3 and 30-5 [7, 8]
	Company
	Comment

	OPPO
	Alt 1

	vivo
	Alt 1. A UE may only implement sub-slot based repetitions without supporting slot-based repetitions. There is no strong correlation between 25-3a and 30-5.

	DOCOMO
	Support Alt 2.
Sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases, therefore FG 30-5 needs to be included.

	Nokia, NSB
	Alt. 2

	Huawei, HiSilicon
	Alt.1. 
There is 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.

	Moderator (NTT DOCOMO)
	We need online discussion.



High priority proposal 2-2-5:
· Apply one of the following alternatives for prerequisite FG for FG 25-3b:
· Alt.1: 25-3 or 25-3a [2, 7]
· Alt.2: 25-3 only [4, 8]
· Alt.3: 25-3a only [5]
	Company
	Comment

	OPPO
	Our preference is Alt 2, we can also accept Alt 1 if it is majority view.

	vivo
	We support Alt 2.

	DOCOMO
	Support Alt 1.
FG 25-3b can be supported for UE reporting support of FG 25-3 or UE reporting support of FG 25-3a.

	Nokia, NSB
	Alt. 2

	Huawei, HiSilicon
	Alt.1. 
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.

	Moderator (NTT DOCOMO)
	We need online discussion.




2.3	25-4 to 25-7: Retransmission of cancelled HARQ-ACK
In [1], FGs 25-4 to 25-7 are captured as below.
	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 band
	N/A
	N/A
	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 band
	N/A
	N/A
	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 band
	N/A
	N/A
	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 band
	N/A
	N/A
	N/A
	Candidate values for component 3 is: M = {-7, -5, …, 1}
Candidate values for component 4 is: N= {4, 6, …, 24}

Note: 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
	Optional with capability signaling



Following views are provided in contributions for the RAN1#110 meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-6:
a) 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.
b) 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, e.g. it can be changed to “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 while 2 is applicable only for the case of two simultaneous HARQ-ACK Codebook”. 
2) 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 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. However, if FG 11-4 is not supported, then FG 25-7 can still be supported, just without the second component. 

	[3]
	ZTE
	Index 25-4:
For index 25-4, the feature is supporting the feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2. Obviously, DCI format 1_2 should be supported as a prerequisite.
Proposal 2: Include 11-1 in the prerequisite feature group column of index 25-4.

Index 25-5:
For index 25-5, the feature is supporting transmission of type 3 HARQ-ACK codebook using the two PUCCH configurations based on PHY priority indication in the triggering DCI. Obviously, the feature of supporting two HARQ-ACK codebooks / PUCCH config, i.e., 11-4, should be supported as a prerequisite.
Proposal 3: Include 11-4 in the prerequisite feature group column of index 25-5.

Index 25-6 and 25-7:
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 4: Include 11-1 and 11-4 both in the prerequisite feature group column of index 25-6 and 25-7.

Index 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 5: 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)





	[5]
	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.
About “The values higher than 1 can be applied to sub-slot based configuration only” in the note column for FG 25-6, we slightly prefer to delete it for implicitly since it is clear that only for sub-slot configuration, more than 1 PUCCH carrying HARQ-ACK codebook can be transmitted within one slot.  
 
[bookmark: _Ref111197317][bookmark: _Ref111215473][bookmark: _Hlk86761297]Proposal 6: For FG 25-4, confirm the two components and the prerequisite FG include both FG 10-16 and FG 11-1.  For FG 25-5, confirm the component and the prerequisite FG include both FG 10-16 and FG 11-4. For FG 25-6, prefer to delete [ type 3 or] in the component 5 and slightly prefer to delete “The values higher than 1 can be applied to sub-slot based configuration only” in note column.
	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]

	 

	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]

	 

	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
	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, it is not necessary to have any prerequisite FG(s), since the required prerequisite FG for each component in FG25-7 is already clarified in the description of the components.  
[bookmark: _Ref111197319][bookmark: _Ref111216336][bookmark: _Hlk86761308]Proposal 7: For FG 25-7, no prerequisite FG(s) is needed.
	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 





	[7]
	NTT DOCOMO, INC.
	· FG 25-4: One-shot HARQ ACK feedback triggered by DCI format 1_2
· FGs 10-16 and 11-1 can be kept as prerequisite feature groups
· Components of FG 25-4 can be confirmed.

· FG 25-5: PHY priority handling for one-shot HARQ ACK feedback
· FGs 10-16 and 11-4 can be kept as prerequisite feature groups
· Component of FG 25-5 can be confirmed.

· FG 25-6: Enhanced type 3 HARQ-ACK codebook feedback
· FGs 10-16 can be kept as prerequisite feature group. Also, FGs 11-1 and 11-4 can be added as prerequisite feature groups.
· Confirm 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. Also, it is reasonable to describe in the note that the values higher than 1 can be applied to sub-slot based configuration only.

· FG 25-7: Triggered HARQ-ACK codebook re-transmission
· No prerequisite FG is needed. FGs 11-1 and 11-4 may be not necessary to be added in prerequisite FGs since the component description for component 1/2 can clarify it and there are other components that do not require those FGs.

	[8]
	Nokia, Nokia Shanghai Bell
	· 25-4/5:
· Confirm the FG components and pre-requisites (i.e. remove yellow highlight)
· 25-6:
· Remove the yellow marked ’type 3 or’ from the FG components, as Type 3 CB is a Rel-16 feature already.
· 25-7:
· No pre-requisite FGs needed 



Based on above, following proposals should be discussed at the RAN1#110 meeting.
High priority proposal 2-3-1:
· Confirm the components of FG 25-4.
	Company
	Comment

	vivo
	Support 

	DOCOMO
	Support.

	ZTE
	Support

	Nokia, NSB
	Support

	Huawei, HiSilicon
	Support the proposal.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-3-2:
· FGs 10-16 and 11-1 are kept for prerequisite FG for FG 25-4.
	Company
	Comment

	vivo
	Support 

	DOCOMO
	Support.

	ZTE
	Support

	Nokia, NSB
	Support

	Huawei, HiSilicon
	Support the proposal.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-3-3:
· Confirm the components of FG 25-5.
	Company
	Comment

	vivo
	Support 

	DOCOMO
	Support.

	ZTE
	Support

	Nokia, NSB
	Support

	Huawei, HiSilicon
	Support the proposal.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-3-4:
· FGs 10-16 and 11-4 are kept for prerequisite FG for FG 25-5.
	Company
	Comment

	vivo
	Support 

	DOCOMO
	Support.

	ZTE
	Support

	Nokia, NSB
	Support

	Huawei, HiSilicon
	Support the proposal.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-3-5:
· Apply one of the following alternatives for the description of the component 5 for FG 25-6:
· Alt.1: keep “type 3 or” [2, 7]
· Alt.2: remove “type 3 or” [5, 8]
	Company
	Comment

	DOCOMO
	Support Alt 1.
To keep “type 3 or” can better address companies’ concern for sub-slot case.

	Nokia, NSB
	We prefer alt 2, as Type 3 CB is a Rel-16 feature already

	Huawei, HiSilicon
	Alt 1. 
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.

	Moderator (NTT DOCOMO)
	We need online discussion.



High priority proposal 2-3-6:
· Apply one of the following alternatives for the highlighted description in the note “The values higher than 1 can be applied to sub-slot based configuration only.” for FG 25-6:
· Alt.1: remove the note [2, 5]
· Alt.2: keep the note [7]
	Company
	Comment

	vivo
	Alt 1. We slightly prefer to delete it for simplicity.

	DOCOMO
	Prefer Alt 2, but Alt 1 is also fine if this is common understanding for all companies.

	Huawei, HiSilicon
	Alt.1. 
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, e.g. it can be changed to “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 while 2 is applicable only for the case of two simultaneous HARQ-ACK Codebook”. 

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Apply one of the following alternatives for the highlighted description in the note “The values higher than 1 can be applied to sub-slot based configuration only.” for FG 25-6:
· Alt.1: remove the note [2, 5]
· Alt.2: keep the note [7]

	Moderator (NTT DOCOMO)
	The proposal is agreed in Wednesday online session.



High priority proposal 2-3-7:
· No prerequisite FG is needed for FG 25-7.
	Company
	Comment

	vivo
	Support 

	DOCOMO
	Support.
FGs 11-1 and 11-4 may be not necessary to be added in prerequisite FGs since the component de-scription for component 1/2 can clarify it and there are other components that do not require those FGs.

	ZTE
	We can accept the proposal if majority supports it.

	Nokia, NSB
	Support

	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Huawei, HiSilicon
	Support the proposal. 
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 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. However, if FG 11-4 is not supported, then FG 25-7 can still be supported, just without the second component.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



Low priority proposal 2-3-8:
· Companies are encouraged to provide views on whether to revise the component description of FG 25-7 as follows:
· 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) [3]
	Company
	Comment

	DOCOMO
	We prefer to keep the original description “earlier PUCCH slot” instead of “cancelled HARQ-ACK”, to better align with the specification description in TS38.213.
*********************************omitted*****************************
[bookmark: _Toc99993819]9.1.5	HARQ-ACK codebook retransmission 
With reference to slots of PUCCH transmissions on the primary cell and for Type-1 or Type-2 HARQ-ACK codebooks, a UE that transmitted or would transmit a PUCCH or a PUSCH with a first HARQ-ACK codebook in slot  can be indicated by a DCI format with CRC scrambled by a C-RNTI or a MCS-C-RNTI that does not schedule a PDSCH reception [4, TS 38.212] and is received in a PDCCH ending in slot , to transmit a PUCCH with the first HARQ-ACK codebook in slot , where slot  is after slot . The UE determines  and a resource for the PUCCH transmission as described in clauses 9.2.3 and 9.2.5. If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE further determines a corresponding cell based on the periodic cell switching pattern as described in clause 9.A.
*********************************omitted*****************************

	ZTE
	Support. 
For DOCOMO’s comment, keep the original “earlier PUCCH slot” is fine if majority think it more aligns the 38.213.
The codebook should be added as the 38.213 description.

	Huawei, HiSilicon
	The revision is not necessary as commented by DCM above. 

	Moderator (NTT DOCOMO)
	We need online discussion.




2.4	25-8: Semi-static HARQ-ACK codebook for sub-slot PUCCH
In [1], FG 25-8 is captured as below.
	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 views are provided in contributions for the RAN1#110 meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-8: Change “Per UE” to “Per FS” to align with the prerequisite. We are also fine with “per UE” with adding a 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”.

	[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 6: The type of FGs 25-8 should be kept as per FS.

	[4]
	OPPO
	Type: To align with their prerequisite feature groups, it is preferred per FS for FG 25-8.
Proposal 6: The type of FG 25-8 is per FS.

	[5]
	vivo
	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: _Ref111197320][bookmark: _Hlk101791034]Proposal 8: For FG 25-8, 
· 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]FS
	[No]
	[No]
	[N/A]





	[6]
	Qualcomm Incorporated
	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 5: Feature 25-8 (Semi-static HARQ-ACK codebook for sub-slot PUCCH) should be supported per FS.

	[7]
	NTT DOCOMO, INC.
	· FG 25-8: Semi-static HARQ-ACK codebook for sub-slot PUCCH
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. 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.

	[8]
	Nokia, Nokia Shanghai Bell
	· Per UE



Based on above, following proposals should be discussed at the RAN1#110 meeting.
High priority proposal 2-4:
· Apply one of the following reporting type for FG 25-8:
· Alt.1: per UE [7, 8]
· Without FDDTDD/FR1/FR2 differentiation [7]
· Alt.2: per FS [2, 3, 4, 5, 6]
	Company
	Comment

	OPPO
	Alt 2.

	QC
	As we proposed in our Tdoc, we support Alt 2. 

	vivo
	Alt 2.

	DOCOMO
	We prefer Alt 1 per UE type since it is not clear whether the feature and the corresponding testing are impacted by band differentiation. But Alt 2 per FS type is also acceptable if majority companies think it necessary to align with prerequisite FGs.

	ZTE
	Alt.2

	Nokia, NSB
	Alt. 1, there is no need to align with prerequisite FGs.

	Huawei, HiSilicon
	We slightly prefer alternative 2 to align with the prerequisite. 
We are also fine with “per UE” with adding a 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”.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Apply one of the following reporting type for FG 25-8:
· Alt.1: per UE [7, 8]
· Without FDDTDD/FR1/FR2 differentiation [7]
· Alt.2: per FS [2, 3, 4, 5, 6]

	Moderator (NTT DOCOMO)
	The proposal is agreed in Wednesday online session.




2.5	25-9 to 25-10c: PUCCH cell switching
In [1], FGs 25-9 to 25-10c are captured as below.
	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}

	
	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}

	
	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}
	
	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



Following views are provided in contributions for the RAN1#110 meeting.
	[2]
	Huawei, HiSilicon
	1) Regarding to the Note of FG 25-9/25-10/25-10a, we are fine to add “or FGs 22-6 or 22-6a” as FG 22-6/22-6a is the UE capability of supporting up to 3/4 different numerologies in the same NR PUCCH group. Meanwhile, “or both FGs 22-7b and 22-7c” should be removed from the note of FG 25-9/25-10/25-10a, since FG25-9/25-10/25-10a are for single PUCCH group case while FGs 22-7b and 22-7c are for the case of supporting two PUCCH groups. 

	[6]
	Qualcomm Incorporated
	For FGs 25-9, 25-10, 25-10a, there is an FFS whether keep “or FGs 22-6 or 22-6a” in the notes. In our view, FGs 22-6 or 22-6a only applies to UE only configured with a single PUCCH group. It is fine to keep “or FGs 22-6 or 22-6a” for FGs 25-9, 25-10, 25-10a, which are FGs only with a single PUCH group. To make the notes clearer, the proposal from Huawei in last meeting’s email discussion by modifying the notes as “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)” is also fine. 
Proposal 6: For FGs 25-9, 25-10, 25-10a, update the note as “[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)]”

	[7]
	NTT DOCOMO, INC.
	· FG 25-9: Semi-static PUCCH cell switching for a single PUCCH group only
· 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. 
· 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 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 25-9a: Semi-static PUCCH cell switching for two PUCCH groups
· Add a note in the FG 25-9a: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)”.
· Since carrier type is reported in FGs 6-9/6-9a/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 for a single PUCCH group only
· 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. 
· Add a note in the FG 25-10: “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 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 for a single PUCCH group only
· 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. 
· Add a note in the FG 25-10a: “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 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 25-10b: PUCCH cell switching based on dynamic indication for same length of overlapping PUCCH slots/sub-slots for two PUCCH groups
· Add a note in the FG 25-10b: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)”.
· Since carrier type is reported in FGs 6-9/6-9a/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 25-10c: PUCCH cell switching based on dynamic indication for different length of overlapping PUCCH slots/sub-slots for two PUCCH groups
· Add a note in the FG 25-10b: “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)”.
· Since carrier type is reported in FGs 6-9/6-9a/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.

	[8]
	Nokia, Nokia Shanghai Bell
	· 25-9/10: 
· Missing pre-requisite feature groups: FG 6-6 (Basic UL NR-NR CA).
· 25-9a: 
· Missing pre-requisite feature groups: FG 6-6 (Basic UL NR-NR CA), FG 6-7 (two PUCCH groups) and FG 25-9 (operation for single PUCCH group).
· 25-10a: 
· Missing pre-requisite feature groups: FG 6-6 (Basic UL NR-NR CA) and FG 25-10 (operation for same PUCCH length).
· 25-10b: 
· Missing pre-requisite feature groups: FG 6-6 (Basic UL NR-NR CA), FG 6-7 (two PUCCH groups). FG 25-10 (operation for single PUCCH group).
· 25-10c: 
· Missing pre-requisite feature groups: FG 6-6 (Basic UL NR-NR CA), FG 6-7 (two PUCCH groups). FG 25-10, 25-10a, 25-10b (single PUCCH group and/or same PUCCH length).



Based on above, following proposals should be discussed at the RAN1#110 meeting.
High priority proposal 2-5-1:
· “or FGs 22-6 or 22-6a” is kept in the note of FGs 25-9, 25-10, and 25-10a with the following update:
· “or FGs 22-6 or 22-6a when UE is not configured with two NR PUCCH groups”
	Company
	Comment

	QC
	We support this proposal

	vivo
	We are fine with the proposal. 

	DOCOMO
	Support. 
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.

	ZTE
	Support

	Huawei, HiSilicon
	Support the proposal. 
However, regarding the additional clarification, it seems not really necessary since from the description it is already very clear that it is for the case of UE not configured with two NR PUCCH groups. 

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-5-2:
· Companies are encouraged to provide views on whether to remove Keep “or both FGs 22-7b and 22-7c” from in the note in FGs 25-9, 25-10, and 25-10a [2].
	Company
	Comment

	QC
	We don’t see the reason to remove “or both FGs 22-7b and 22-7c” from the note in FGs 25-9, 25-10, and 25-10a”. 

	vivo
	We are fine to remove “or both FGs 22-7b and 22-7c” from the note in FGs 25-9, 25-10, and 25-10a. 

	DOCOMO
	We don’t support to remove “or both FGs 22-7b and 22-7c” from the note in FGs 25-9, 25-10, and 25-10a.
In our understanding, the “single PUCCH cell group” in FGs 25-9, 25-10, and 25-10a intends to emphasize PUCCH cell switching is only within one cell group. The “two PUCCH groups” in FGs 22-7b and 22-7c intends to emphasize total number of PUCCH cell groups UE can support. They are not equal. In other words, if UE can support two PUCCH cell groups, but UE supports PUCCH cell switching only within one of the two cell groups, UE will report FGs 25-9, 25-10, and 25-10a. 

	Huawei, HiSilicon
	After further checking, we are fine to keep“or both FGs 22-7b and 22-7c”.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Companies are encouraged to provide views on whether to remove Keep “or both FGs 22-7b and 22-7c” from in the note in FGs 25-9, 25-10, and 25-10a [2].

	Moderator (NTT DOCOMO)
	The proposal is agreed in Wednesday online session.



High priority proposal 2-5-3:
· Companies are encouraged to provide views on whether to add the following note [7]:
· “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 carrier type (if any) as reported in the FG(s)” to FGs 25-9, 25-10, 25-10a.
· “If UE supporting this FG also supports at least one of FGs 6-9/6-9a/22-7/22-7b/22-7c, PUCCH cell switching can be configured only for cell with numerology (if any) and carrier type (if any) as reported in the FG(s)” to FGs 25-9a, 25-10b, 25-10c.
	Company
	Comment

	QC
	We are open to discuss this. But so far, we don’t see strong need to tie PUCCH cell switch FG with 6-9/6-9a/22-7/22-7b/22-7c in terms of numerology and carrier type. Anyway, at least the carrier type is included in the components of FGs 25-9a, 25-10b, 25-10c. We are not sure why UE has to rely on the carrier type of 6-9/6-9a/22-7/22-7b/22-7c for report the carrier type for PUCCH cell switch. 

	DOCOMO
	Support.
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 as-sumes 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.

	Huawei, HiSilicon
	It is not necessary since it should be obvious that the cells for PUCCH cell switching can only be the cell with numerology and carrier type as reported in those feature groups. However, we are fine to add these notes if companies want to make it clearer. 

	Moderator (NTT DOCOMO)
	We need online discussion.



High priority proposal 2-5-4:
· Companies are encouraged to provide views on whether to add the following prerequisite FGs [8]:
· FG 25-9: FG 6-6
· FG 25-9a: FGs 6-6, 6-7, and 25-9
· FG 25-10: FG 6-6
· FG 25-10a: FGs 6-6 and 25-10
· FG 25-10b: FGs 6-6, 6-7, and 25-10
· FG 25-10c: FGs 6-6, 6-7, 25-10, 25-10a, and 25-10b
	Company
	Comment

	QC
	In general, we don’t see the need to add the above prerequisites. A UE knows its capability to support PUCCH cell switch or not, with or without those prerequisites. There is no need to add so many prerequisites. 

	DOCOMO
	We are generally OK with this.

	Nokia, NSB
	We support the proposal. Regarding Qualcomm’s comment above, the purpose of the capabilities is to let the network know what is supported by the UE, naturally the UE knows what it supports without any signaling. 

	Huawei, HiSilicon
	Share similar view as Qualcomm that we might not need to list all detailed FGs here, there should be no misunderstanding on the necessity UE capability in order to support PUCCH cell switching. 

	Moderator (NTT DOCOMO)
	We need online discussion.




2.6	25-11: 4-bits subband CQI
In [1], FG 25-11 is captured as below.
	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 views are provided in contributions for the RAN1#110 meeting.
	[5]
	vivo
	Since FG 2-32 is a mandatory feature, prerequisite FG is not needed for FG 25-11. The type should be per UE.
[bookmark: _Ref111197321][bookmark: _Hlk101791077]Proposal 9: 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]





	[6]
	Qualcomm Incorporated
	For FG 25-11, due to the infeasibility to test this feature with base station in NR-U and NTN band, this FG needs to be per band. For RAN1 progress, we can also accept that Reporting type of FG 25-11 is per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, where detail signalling is up to RAN2. 
For FG 25-11, there is no need to add FG 2-32 as prerequisite, as FG 2-32 is a mandaroty feature. 
Proposal 7: For FGs 25-11, take either one from the following two alternatives:
Alt 1: Reporting type of FG 25-11 is per band. 
Alt 2: Reporting type of FG 25-11 is per UE with FDD/TDD, FR1/FR2, licensed/unlicensed, and TN/NTN differentiation, where detail signalling is up to RAN2

	[7]
	NTT DOCOMO, INC.
	· FG 25-11: 4-bits subband CQI
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· No prerequisite FG is needed. Regarding adding FG 2-32, we don’t think it is necessary as it is a mandatory feature.

	[8]
	Nokia, Nokia Shanghai Bell
	Per UE



Based on above, following proposals should be discussed at the RAN1#110 meeting.
High priority proposal 2-6-1:
· No prerequisite FG is needed for FG 25-11.
	Company
	Comment

	QC
	We support this proposal

	vivo
	Support 

	DOCOMO
	Support

	Nokia, NSB
	OK

	Huawei, HiSilicon
	Support the proposal.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-6-2:
· Apply one of the following reporting type for FG 25-11 is
· Alt.1: per UE [5, 6, 7, 8]
· Without FDD/TDD/FR1/FR2 differentiation [5, 7]
· With FDD/TDD/FR1/FR2/licensed/unlicensed/TN/NTN differentiation [6]
· Alt.2: per band [6]
	Company
	Comment

	QC
	licensed/unlicensed/TN/NTN differentiation is needed due to uncertainty of availability of commercialized gNB in unlicensed or NTN band for IODT testing. We have explained this multiple times in previous meetings. 

	vivo
	We support per UE without FDD/TDD/FR1/FR2 differentiation.

	DOCOMO
	Support Alt.1 without xDD/FRx differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.

	Nokia, NSB
	Alt 1

	Huawei, HiSilicon
	We are ok with per UE.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Apply one of the following reporting type for FG 25-11 is
· Alt.1: per UE [5, 6, 7, 8]
· Without FDD/TDD/FR1/FR2 differentiation [5, 7]
· With FDD/TDD/FR1/FR2/licensed/unlicensed/TN/NTN differentiation [6]
· Alt.2: per band [6]

	Moderator (NTT DOCOMO)
	The proposal is agreed as below in Wednesday online session.
· 2-6-2 for TN/licensed, with having additional per-band FG for NTN and for unlicensed





2.7	25-12: UE initiating a semi-static channel occupancy
In [1], FG 25-12 is captured as below.
	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





Following views are provided in contributions for the RAN1#110 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







	[5]
	vivo
	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: _Ref111197322][bookmark: _Hlk101791090]Proposal 10: 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





	[7]
	NTT DOCOMO, INC.
	· 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 components to clarify 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

	[8]
	Nokia, Nokia Shanghai Bell
	Confirm the FG components (i.e. remove yellow highlight) 



Based on above, following proposal should be discussed at the RAN1#110 meeting.
High priority proposal 2-7:
· Add the following components to 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
	Company
	Comment

	vivo
	Support

	DOCOMO
	Support.

	Nokia, NSB
	It is not clear why we need to add the components above, especially considering the base text for the FG hasn’t been confirmed yet. 

	Huawei, HiSilicon
	Support the proposal.

	Moderator (NTT DOCOMO)
	We need online discussion.




2.8	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.
	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
3. Maximum number of supported carriers on the band across a set of contiguous carriers for the reported FS of that band
	
	Yes
	N/A

	
	Per FS

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
	N/A

	N/A

	N/A
	Candidate value set for component 3: {1, 2, …, FFS}
	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).
5. Maximum number of supported carriers on the band across a set of contiguous carriers for the reported FS of that band
	
	Yes
	N/A

	
	Per FS

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
	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.
Candidate value set for component 5: {1, 2, …, FFS}
	Optional with capability signaling




Following views are provided in contributions for the RAN1#110 meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-14/25-15: the maximum candidate value for component 5 can be 16, which is the maximum number of UL carriers that UE supports. According to the Table 5.3A.5-1 in 38.101, the maximum number of contiguous CC per band is 8, and in RAN4 the discussion on extending this value to 12 is ongoing. We suggest to set the maximum candidate value to 16 for forward compatibility.

	[7]
	NTT DOCOMO, INC.
	· FG 25-14: PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
· The maximum number of the candidate value set for component 3 can be 16 because the maximum number of supported CCs for UL CA is 16 as defined in FG 6-6.

· FG 25-15: PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
· The maximum number of the candidate value set for component 5 can be 16 because the maximum number of supported CCs for UL CA is 16 as defined in FG 6-6.



Based on above, following proposal should be discussed at the RAN1#110 meeting.
High priority proposal 2-8:
· The maximum value for Component 5 for FGs 25-14 and 25-15 is 16.
	Company
	Comment

	vivo
	We are fine with the proposal.

	DOCOMO
	Support. The maximum number of supported CCs for UL CA is 16 as defined in FG 6-6.

	Huawei, HiSilicon
	Support the proposal. 
16 is the maximum number of UL carriers that UE supports. According to the Table 5.3A.5-1 in 38.101, the maximum number of contiguous CC per band is 8, and in RAN4 the discussion on extending this value to 12 is ongoing. We suggest to set the maximum candidate value to 16 for forward compatibility.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.




2.9	25-16: Intra-UE multiplexing with different priorities
In [1], FG 25-16 is captured as below.
	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 views are provided in contributions for the RAN1#110 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. 
d) Regarding the reporting granularity, we are fine with either “per FS”, or “per UE” with 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”. 
	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.

	one of {11-4, 11-4a}11-3, 12-1

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





	[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.
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, 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.



FG 11-4 is for a UE supporting two HARQ-ACK codebooks / PUCCH config, so it is needed as a prerequisite for FG 25-16.
Proposal 8: FG 11-4 is added as a prerequisite for FG 25-16.

	[4]
	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, it is preferred per FS for FG 25-16.
[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 7: For the prerequisite feature groups of FG 25-16: change FG 11-3 to FG 11-4 and remove 12-1.
Proposal 8: The type of FG 25-16 is per FS.
[bookmark: _Hlk101514745]Proposal 9: Remove the bracket [] of component 2 and component 3 of FG 25-16.

	[5]
	vivo
	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: _Ref111197323][bookmark: _Hlk86761342]Proposal 11: 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.

	[6]
	Qualcomm Incorporated
	For FG 25-16, 12-1 should not be prerequisite for this FG. FG 12-1 is Rel-16 intra-UE prioritization. FG 25-16 is Rel-17 intra-UE multiplexing. A UE can choose to implement FG 25-16 directly, without implementing FG 12-1. FGs 11-3 and 11-4a are for sub-slot PUCCH transmissions. They are not prerequisite for FG 25-16. The only prerequisite sounds reasonable is 11-4. 
Given 11-4 is per FS, it is naturally to set FG 25-16 to be per FS, due to the exactly reasoning as captured in Rel-16 UE feature list for FG 11-4, which is “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” 
Proposal 8: FG 25-16 is defined as per FS rather than per UE. FG 11-4 can be prerequisite for FG 25-16.

	[7]
	NTT DOCOMO, INC.
	· FG 25-16: HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. 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 11-3 can be removed as it is not the 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. It is our understanding that multiplexing of HP SR and LP HARQ-ACK into a PUCCH is not supported.
· 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.

	[8]
	Nokia, Nokia Shanghai Bell
	· 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:  
· 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) 
· Per UE 



Based on above, following proposals should be discussed at the RAN1#110 meeting.
High priority proposal 2-9-1:
· Apply one of the following alternatives for the component 2 for FG 25-16:
· Alt.1: confirm the description of the component 2 [2, 4, 8]
· Alt.2: remove the component 2 [7]
	Company
	Comment

	OPPO
	Alt 1.

	QC
	For component 2, we are not sure this component is supported in Rel-17. In our understanding it is not supported. Companies are welcome to correct us if our understanding is wrong. So we support Alt 2 for now.

	vivo
	For the component 2, the discussion on some SR multiplexing cases is still ongoing. We can discuss the proposal after the decision in AI 8.3.

	DOCOMO
	Alt.2. 
For low-priority (LP) HARQ-ACK and high-priority (HP) SR collision case, we have the following agreements:
	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


It is our understanding that LP HARQ-ACK is not multiplexed with HP SR into a PUCCH according to the agreements above. Therefore, the component 2 can be removed from this FG.

	ZTE
	Alt.2, It is clear that the HP SR and LP HARQ collision follows Rel-16 behavior, no multiplexing. 

	Nokia, NSB
	In principle we supporting keeping the component, but it might be better to anyway wait for conclusion in maintenance AI first.

	Huawei, HiSilicon 
	Alt.2. 

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we should check the outcome of the relevant discussion in AI 8.3 first.



High priority proposal 2-9-2:
· Confirm the component 3 for FG 25-16.
	Company
	Comment

	OPPO
	Agree.

	QC
	Agree.

	vivo
	For the component 3, the discussion on some SR multiplexing cases is still ongoing. We can discuss the proposal after the decision in AI 8.3. 

	DOCOMO
	Support.

	ZTE
	Support

	Nokia, NSB
	OK

	Huawei, HiSilicon
	Support

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-9-3:
· Apply one of the following alternatives for the prerequisite FGs for FG 25-16:
· Alt.1: one of {11-4, 11-4a} [2, 4, 7]
· Alt.2: FGs 11-4 and 12-1 [4]
· Alt.3: FG 11-4 only [4, 5, 6]
· Alt.4: FGs 11-3 and 12-1 [8]
	Company
	Comment

	OPPO
	Alt 1 or Alt 3.
PS: we correct our position as above. 

	QC
	We support Alt 3. 

	vivo
	Alt.3. FG 25-16 is more related to two HARQ-ACK codebooks with different priorities simultaneously constructed, i.e.11-4. The restriction on sub-slot PUCCH transmissions, i.e. 11-3 and 11-4a, is unnecessary. FG 12-1 is related to Rel-16 prioritization of different priorities 

	DOCOMO
	Alt.1.
For other alternatives, we have following comments:
· Alt.2: 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.
· Alt.3: FGs 11-4 and 11-4a are the UE capability of supporting two HARQ-ACK codebook with different priorities in our understanding. FG 11-4a should be included in addition to FG 11-4.
· Alt.4: Same comment for Alt.2. In addition, FG 11-3 can be removed as it is not the capability of supporting two HARQ-ACK codebook with different priorities.

	ZTE
	At least 11-4, so we are fine with Alt.1 or Alt.3

	Nokia, NSB
	Alt 4

	Huawei, HiSilicon
	We support Alt.1, as 11-4/11-4a is the UE capability of supporting two HARQ-ACK codebook with different priorities.

	Moderator (NTT DOCOMO)
	We need online discussion.



High priority proposal 2-9-4:
· Apply one of the following reporting type for FG 25-16:
· Alt.1: per UE [2, 7, 8]
· With 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” [2]
· Without FDD/TDD/FR1/FR2 differentiation [7]
· Alt.2: per FS [2, 4, 5, 6, 7]
	Company
	Comment

	OPPO
	Our 1st preference is Alt 2, we can also accept Alt 1 if it is majority view.

	QC
	We support Alt 2. 

	vivo
	Alt 2.

	DOCOMO
	We can accept Alt.2 or Alt.1 with the proposed note above.

	Nokia, NSB
	Alt. 1

	Huawei, HiSilicon
	We are fine with either “per FS”, or “per UE” with 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”.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Apply one of the following reporting type for FG 25-16:
· Alt.1: per UE [2, 7, 8]
· With 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” [2]
· Without FDD/TDD/FR1/FR2 differentiation [7]
· Alt.2: per FS [2, 4, 5, 6, 7]



High priority proposal 2-9-5:
· Companies are encouraged to provide views on whether to remove “conveying UL-SCH” from the components 6 and 7 for FG 25-16 [3]:
	Company
	Comment

	vivo
	We are fine with remove “conveying UL-SCH” from the components 6 and 7 for FG 25-16

	DOCOMO
	Fine to remove “conveying UL-SCH” from the components 6 and 7 as the case without UL-SCH is also supported.

	ZTE
	Support.
As the agreement cited, 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 to cover the agreed cases.

	Huawei, HiSilicon
	We are fine to remove “conveying UL-SCH” from the components 6 and 7 for FG 25-16 to align with the following agreement.

Agreement（#107b-e）
· 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.


	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed as below in Tuesday online session.
· 2-9-5 to remove “conveying UL-SCH” from the components 6 and 7 for FG 25-16





2.10	25-18: Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
In [1], FG 25-18 is captured 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 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 views are provided in contributions for the RAN1#110 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. 
	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH PUCCH and PUSCH transmissions of different priority on different cells [at least] for inter-band CA.
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling





	[5]
	vivo
	For FG 25-18, basic UL CA capability can be taken as prerequisite, i.e., FG 6-6.
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 clearer, 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: _Ref111197327][bookmark: _Hlk101791105]Proposal 12: 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.

	FFS 6-6





	[6]
	Qualcomm Incorporated
	For FG 25-18, there is no strong need to set prerequisite for it. 
Proposal 9: No prerequisite is set for FG 25-18.

	[7]
	NTT DOCOMO, INC.
	· 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.

	[8]
	Nokia, Nokia Shanghai Bell
	· Pre-requisite feature groups: 6-6 (UL CA), 11-3, 12-1 
· Change the FG description as discussed already during RAN1#107bis-e to:  
Support simultaneous PUCCH/ and PUSCH transmissions of different PHY priorities on different cells [at least] for inter-band CA. 



Based on above, following proposals should be discussed at the RAN1#110 meeting.
High priority proposal 2-10-1:
· Update the component description for FG 25-18 as follows:
· Support simultaneous PUCCH/PUSCH PUCCH and PUSCH transmissions of different priority on different cells [at least] for inter-band CA.
	Company
	Comment

	QC
	We are OK with the proposal. 

	vivo
	Support

	DOCOMO
	Support.

	ZTE
	Support

	Nokia, NSB
	OK

	Huawei, HiSilicon
	Support the proposal.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-10-2:
· Apply one of the following alternatives for the prerequisite FG for FG 25-18:
· Alt.1: FG 6-6 [5]
· Alt.2: No prerequisite FG is needed [6, 7]
· Alt.3: FGs 6-6, 11-3, and 12-1 [8]
	Company
	Comment

	QC
	We support Alt 2. 

	vivo
	Either Alt 1 or Alt.2. FG 11-3, and 12-1 is not needed. 

	DOCOMO
	Fine to include FG 6-6. 
For FG 11-3, it is not clear why sub-slot based HARQ-ACK PUCCH feature has dependency with FG 25-18.
For FG 12-1, it should be unnecessary. FG 25-18 is applicable jointly with Rel-17 intra-UE multiplexing (i.e., FG 25-16), but it should be common understanding that FGs 12-1 and 25-16 cannot be applicable together. If FG 12-1 is a prerequisite FG for FG 25-18, joint operation of FGs 25-16 and 25-18 is not allowed.

	Nokia, NSB
	At least FG 6-6 is clearly needed. We would prefer FG 11-3 and 12-1 as well, but it seems more discussion is needed

	Huawei, HiSilicon
	Fine with FG 6-6 as the prerequisite FGs for FG 25-18 as FG 6-6 is the basic UE capability for supporting UL CA.

	Moderator (NTT DOCOMO)
	We need online discussion.




2.11	25-19 to 25-20: Propagation delay compensation
In [1], FGs 25-19 to 25-20 are captured as below.
	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
3. 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
	[25-19,  2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]
	
	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 views are provided in contributions for the RAN1#110 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) Regarding the reporting granularity, we prefer “per FS” to align with the prerequisite especially considering that companies are discussing whether we need to do FR1/FR2 differentiation or not. If “per UE” is set instead, then the 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” should be added also.  
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
3. 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
4. Support of DL PRS as the spatial relation reference signal for period SRS
Candidate value for the component: {"yes", "no"}
	[25-19, , 2-53]
	Yes
	N/A
	
	[FS]
	[N/A]
	[N/A]
	[N/A]
	


	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 9: Delete prerequisite FG 13-1 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 10: FG25-19, FG 25-19a and FG 25-20 should be per UE.

	[4]
	OPPO
	FG 25-19: RTT-based PDC based on TRS and SRS
In our view, FG25-19 should be dependent on FG2-51 (TRS) and FG2-53(SRS resources). Because both FG2-51 and FG2-53 do not differentiate between FDD and TDD as well as between FR1 and FR2, the same could apply to FG25-19.  In addition, the UE capability is per-band for FG2-51 and per-FS for FG2-53, so FG25-19 should have the granularity of per-FS. 
Proposal 10: FG 25-19 has {FG 2-51,FG 2-53} as the prerequisite feature groups, “per FS” as the FG granularity, and “N/A” for both FDD/TDD differentiation and FR1/FR2 differentiation.
FG 25-19a: RTT-based PDC based on DL-PRS and SRS
The discussion in RAN1 #109e went to the direction that FG 25-19a does not take FG13-1 (Common DL PRS Processing Capability) as its prerequisite, but instead includes some components of FG13-1 as components of FG25-19a. Then from UE feature point of view, the DL-PRS in FG25-19a is not exactly the same PRS concept as in FG13-1. It is suggested to describe the feature group name in a more precise manner. 
Proposal 11: For feature group title and component description in FG 25-19a, change “DL PRS” to “DL PRS for RTT-based PDC”.
One issue without consensus in last meeting is whether PRS bandwidth that is a component of FG13-1 should be a component of FG 25-19a. In our view, it should be, because the same UE hardware is assumed to receive PRS for positioning in FG13-1 and PRS for PDC in FG25-19a. In case the same PRS signal is configured to a UE by the gNB for PDC purpose and also reported by gNB to LMF via LPPa, it is likely the same PRS is informed to the UE by LMF for positioning, which is unknown to gNB. Then the gNB assumes the UE should use full bandwidth for PRS reception while the UE may actually use the bandwidth according to what is reported to LMF, which means the gNB could have the incorrect assumption in predicting the UE’s PDC performance. So, unless gNB never shares PDC function and positioning function on the same PRS signal, UE should report its PDC PRS bandwidth capability to gNB.     
Proposal 12: FG 25-19a additionally contains the following component:
· 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}
Another pending issue is about the feature of PDC-PRS as spatial relation RS of PDC-SRS, which RAN1 agreed to discuss in UE feature session. It should be noted that the current TS 38.822 lists the spatial relation between positioning PRS and positioning SRS as a separate FG (FG 13-10b) for FR-2 only. It is also assumed in RAN1 PDC discussion that the benefit of such spatial relation for PDC is also mainly for FR-2.  
Proposal 13: Adopt either of the following two options. 
· Option-1: Add “Spatial relation for SRS for PDC based on PRS for PDC from the serving cell” as a new FG other than FG25-19a, with “N/A (FR2 only)” for FR1/FR2 differentiation. 
· Option-2: Add “Spatial relation for SRS for PDC based on PRS for PDC from the serving cell. FR2 only.” as a new component to FG25-19a, and set “FR1/FR2 differentiation” of FG25-19a to “N/A”.  
Because positioning-PRS is a “per-band” feature and SRS is per-FS, FG25-19a should be per-FS.  
Proposal 14: FG25-19a is per-FS. 

	[5]
	vivo
	[bookmark: _Hlk110523225]FG 25-19
· Prerequisite
For RTT-based PDC based on CSI-RS for tracking and SRS, 2-51and 2-53 can be taken as prerequisite FG.
· Type 
For FG25-19 and FG25-19a, the type is at least per FS considering the type of prerequisite FG. 
[bookmark: _Ref111197328][bookmark: _Hlk101791122]Proposal 13: For FG 25-19,
· The prerequisite can be FG 2-51and 2-53
· 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]
	[No]
	[No]
	[N/A]



FG 25-19a
· Prerequisite
For RTT-based PDC based on PRS and SRS, 25-19 and 2-53 can be taken as prerequisite FG.
· Type 
For FG25-19 and FG25-19a, the type is at least Per FS considering the type of prerequisite FG. 
Considering the band-related for ‘Max number of DL PRS resources that UE can process in a slot’ in the capability description, FR1/FR2 differentiation is needed.
[bookmark: _Ref111197329]Proposal 14: For 25-19a,
· The prerequisite can be FG  25-19 and 2-53
· The type is at least Per FS.
· No need TDD and FDD differentiation and FR1/FR2 differentiation is needed.
	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
3. 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
	[25-19,  2-53]
	Yes
	N/A
	
	[FS]
	[N/A] No
	[N/A] Yes
	[N/A]



FG 25-20
For FG 25-20, no prerequisite FG is needed since legacy TA procedure is always supported. The type is Per UE. 
[bookmark: _Ref111197330]Proposal 15: For 25-20
· No prerequisite FG is needed.
· No need TDD and FDD differentiation and no need of FR1/FR2 differentiation.
	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]





	[6]
	Qualcomm Incorporated
	For FG 25-19, FG 25-19a, 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. 

Proposal 10: 
· 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
· Confirm 25-19/19a per FS
· Support 25-20 per band
· No prerequisite feature groups for FG 25-20 are necessary

	[7]
	NTT DOCOMO, INC.
	· FG 25-19: RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
· Type should be per UE without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· 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 without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FG 2-53 can be prerequisite feature groups
· 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 without FDD/TDD/FR1/FR2 differentiation. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· No prerequisite FG is needed.

	[8]
	Nokia, Nokia Shanghai Bell
	· 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. 
· Confirm pre-requisites
· 25-19a:
· 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 



Based on above, following proposals should be discussed at the RAN1#110 meeting.
High priority proposal 2-11-1:
· Confirm the prerequisite FGs for FG 25-19 as FGs 2-51 and 2-53.
	Company
	Comment

	OPPO
	Agree. 

	vivo
	Support

	DOCOMO
	Support.

	ZTE
	We support this proposal since FG 2-51 and 2-53 are related to TRS and SRS, respectively. 

	Nokia, NSB
	Support

	Qualcomm
	OK

	Huawei, HiSilicon
	Support the proposal.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-11-2:
· Apply one of the following reporting type for FG 25-19:
· Alt.1: per UE [3, 7, 8]
· Without FDD/TDD/FR1/FR2 differentiation [7]
· With FDD/TDD differentiation and FR1 only [8]
· Alt.2: per FS [2, 4, 5, 6]
	Company
	Comment

	OPPO
	Agree. Support Alt-2. 

	vivo
	We prefer Alt 2 to align with the prerequisite

	DOCOMO
	We could accept Alt.2.

	ZTE
	We don’t see the need to define it as per FS. TRS and SRS are mandatory features. For the PDC, the main implementation is measurement. It is not related to the band or band combination. 

	Nokia, NSB
	We also don’t see a need for Alt 2. We support Alt. 1 and we are open on the differentiation aspect.

	Qualcomm
	We support only Alt. 2.  

	Huawei, HiSilicon
	We prefer “per FS” to align with the prerequisite especially considering that companies are discussing whether we need to do FR1/FR2 differentiation or not. If “per UE” is set instead, then the 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” should be added also.

	Moderator (NTT DOCOMO)
	We need online discussion.



High priority proposal 2-11-3:
· Apply one of the following alternatives for the prerequisite FG for FG 25-19a:
· Alt.1: FG 2-53 [2, 6, 7]
· Alt.2: FGs 2-53 and 25-19 [5]
	Company
	Comment

	OPPO
	Agree. Slightly prefer Alt-1. 

	vivo
	We are fine with either Alt 1 and Alt 2. 

	DOCOMO
	Alt.1.

	ZTE
	We slightly prefer Alt 1. The UE is allowed to support RTT-based PDC only.

	Qualcomm
	Alt. 1

	Huawei, HiSilicon
	Slightly prefer to delete FG 25-19 from the prerequisite for FG 25-19a (i.e. Alt. 1), 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 (i.e. Alt.2).

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Apply one of the following alternatives for the prerequisite FG for FG 25-19a:
· Alt.1: FG 2-53 [2, 6, 7]
· Alt.2: FGs 2-53 and 25-19 [5]



High priority proposal 2-11-4:
· Apply one of the following reporting type for FG 25-19a:
· Alt.1: per UE [3, 7, 8]
· Without FDD/TDD/FR1/FR2 differentiation [7]
· With FDD/TDD differentiation and FR1 only [8]
· Alt.2: per FS [2, 4, 5, 6]
	Company
	Comment

	OPPO
	Agree. Support Alt.2. Alt.1 could be problematic because UE implementation may not support PRS reception in all bands or band-combinations, and this capability is so-far delivered to LMF only, but not to gNB. So gNB has to obtain a capability report with a granularity reflecting the true UE implementation on a per-band or per-band-combination purpose. 

	vivo
	We prefer Alt 2 to align with the prerequisite

	DOCOMO
	We could accept Alt.2.

	ZTE
	We prefer per UE with the same reason for FG 25-19.

	Nokia, NSB
	Same reasons as for 25-19, i.e. Alt.1

	Qualcomm
	Alt. 2, similar view with OPPO

	Huawei, HiSilicon
	We prefer “per FS” to align with the prerequisite especially considering that companies are discussing whether we need to do FR1/FR2 differentiation or not. If “per UE” is set instead, then the 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” should be added also.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Apply one of the following reporting type for FG 25-19a:
· Alt.1: per UE [3, 7, 8]
· Without FDD/TDD/FR1/FR2 differentiation [7]
· With FDD/TDD differentiation and FR1 only [8]
· Alt.2: per FS [2, 4, 5, 6]



High priority proposal 2-11-5:
· Companies are encouraged to provide views on whether to c Change “DL PRS” to “DL PRS for RTT-based PDC” in the title of FG 25-19a [4].
	Company
	Comment

	OPPO
	The title change makes it clear in spec that the DL-PRS mentioned in FG25-19a is a different concept from DL-PRS in the existing specifications for positioning PRS. This change also reflects the terminology “The DL PRS resource set for RTT-based propagation delay compensation” used in 38.214. 

	vivo
	We are fine with the change to make description clearer. 

	DOCOMO
	Fine with the suggested change.

	ZTE
	We don’t see the need to make such change because here we just re-use PRS for RTT-based PDC. Instead, using ‘DL PRS for RTT-based PDC’ may give an impression that we define a new DL PRS, which is different from the PRS for positioning, just like CSI-RS and CSI-RS for mobility are quite different in fact. Therefore, we prefer to keep it unchanged.

	Qualcomm
	Fine with the change

	Huawei, HiSilicon
	Slightly prefer DL PRS. Adding RTT-based PDC again in the title seems redundant, but we won’t object. 

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Companies are encouraged to provide views on whether to c Change “DL PRS” to “DL PRS for RTT-based PDC” in the title of FG 25-19a [4].



High priority proposal 2-11-6:
· Companies are encouraged to provide views on whether to add the following component to FG 25-19a [4]:
· 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}
	Company
	Comment

	OPPO
	As we provided in our contribution, there could be a deployment case where a PRS signal is shared by both positioning purpose and PDC purpose. In this case, UE detects PRS according to what is told by LMF, which is supposed to be further based on its report of BW capability to LMF. But if now the gNB assumes UE detects PRS for full PRS BW, gNB may have an incorrect prediction on UE’s sync. performance for PDC. If the above proposal is not agreed, at least one of the following has to be in place: 
a) From UE perspective, the PRS for PDC purpose and PRS for positioning purpose (which is informed to LMF) do not physically share a same PRS signal. Currently this is not ensured by spec. 
b) PDC-PRS and Pos-PRS can share a same PRS signal. UE’s hardware for PRS reception is limited by the amount of total PRS processing in a unit of time, regardless of whether the PRS is for positioning or PDC. When UE reports its PRS capability to LMF, UE needs to count the potential risk that every PRS occasion to be configured by LMF based on its report would be eventually in full BW in a “PDC version” upon actual PRS reception. This could result in an under-estimated PRS capability report to LMF.  
From our view, neither a) nor b) is better than adding the proposed component to FG 25-19a.   So we support to add maximum BW component to FG25-19a, as given in Proposal 2-11-6. 

	vivo
	We prefer not to add Maximum DL PRS bandwidth into the component. As discussed before, the PDC measurement is for the serving cell only and the bandwidth that the UE can support to receive PRS for measurement has been reported to the network. It seems unreasonable that UE does not support to receive a PRS from this serving cell with the bandwidth.

	DOCOMO
	In our understanding, it has already been discussed extensively at the last meeting and necessary components have been captured from FG 13-1. It would be better not to revisit the discussion considering the limited time.

	ZTE
	We don’t see the need. The maximum number of the bandwidth for DL PRS should be equal to the supported bandwidth for the cell.

	Nokia, NSB
	We do not see the need for adding these components. Moreover, adding them would bring ASN.1 impacts which would need to be very clearly justified at this stage.

	Qualcomm
	We support OPPO’s proposal, but we also acknowledge that it was discussed in the previous meeting and the understanding was that the max DL PRS BW equals to the supported maximum bandwidth in the cell

	Huawei, HiSilicon
	Prefer to add this component. If without this component, what is the assumption for the maximum DL PRS bandwidth for the UE? And if the UE reports this in FG13-1, then what is the assumption for the maximum DL PRS bandwidth for the UE?

	Moderator (NTT DOCOMO)
	We need online discussion.



High priority proposal 2-11-7:
· Companies are encouraged to provide views on whether to add new FG or component for support of PRS as spatial relation RS of SRS [4].
	Company
	Comment

	OPPO
	In our view, taking PRS as spatial relation source signal is a different UE implementation task from taking the PRS as timing reference signal. Supporting PDC-PRS for UE-side RTT measurement does not mean the UE has to support PDC-PRS as spatial relation RS for PDC-SRS. So using PDC-PRS as spatial relation source of SRS should be a UE capability. 
Between a new FG and a new component in FG25-19a, either way can work, but with a difference on how to indicate spatial relation as a FR2-only feature (if it is agreed to be FR2 only). Note that, most of, if not all, existing spatial-relation related UE features are FR2-only. We are ok to either of the following, as given in our contribution:
· Option-1: Add “Spatial relation for SRS for PDC based on PRS for PDC from the serving cell” as a new FG other than FG25-19a, with “N/A (FR2 only)” for FR1/FR2 differentiation. 
· Option-2: Add “Spatial relation for SRS for PDC based on PRS for PDC from the serving cell. FR2 only.” as a new component to FG25-19a, and set “FR1/FR2 differentiation” of FG25-19a to “N/A”.  

	DOCOMO
	Fine to add a new component for support of PRS as spatial relation RS of SRS.

	ZTE
	Can be a component of FG 25-19a.

	Nokia, NSB
	Adding new components require clear justification at this stage, and we don’t see a strong nee for now.

	Qualcomm
	This is an FR2-only feature, we support to add it, and prefer Option 1(as a new FG)

	Huawei, HiSilicon
	We think have this reporting as a component (e.g. shown below) in FG 25-19a should be sufficient. However, we are open to introduce an additional FG also if companies prefer that way
4. Support of DL PRS as the spatial relation reference signal for period SRS
Candidate value for the component: {"yes", "no"}

	Moderator (NTT DOCOMO)
	We need online discussion.



High priority proposal 2-11-8:
· No prerequisite FG is needed for FG 25-20.
	Company
	Comment

	OPPO
	Agree.

	vivo
	Support 

	DOCOMO
	Support.

	ZTE
	We support this proposal.

	Nokia, NSB
	Support

	Qualcomm
	OK

	Huawei, HiSilicon
	Support

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems agreeable.

	Moderator (NTT DOCOMO)
	The proposal is agreed in Tuesday online session.



High priority proposal 2-11-9:
· Apply one of the following reporting type for FG 25-20:
· Alt.1: per UE [2, 3, 5, 7, 8]
· Without FDD/TDD/FR1/FR2 differentiation [2, 5, 7]
· Alt.2: per band [6]
	Company
	Comment

	OPPO
	No strong preference in between. Alt.2 seems a safer way to go from UE implementation point of view. 

	vivo
	Alt1. 

	DOCOMO
	Alt.1.

	ZTE
	It should be per UE, similar as the others.

	Nokia, NSB
	Alt. 1

	Qualcomm
	Alt. 2

	Huawei, HiSilicon
	Prefer Alt. 1

	Moderator (NTT DOCOMO)
	Based on the feedbacks, we can check if following updated proposal is agreeable.
· Apply one of the following reporting type for FG 25-20:
· Alt.1: per UE [2, 3, 5, 7, 8]
· Without FDD/TDD/FR1/FR2 differentiation [2, 5, 7]
· Alt.2: per band [6]




2.12	Others
Following views are provided in contributions for the RAN1#110 meeting.
	[6]
	Qualcomm Incorporated
	In Rel. 16 URLLC, a new span-based PDCCH monitoring capability with limitations on the number of CCEs/BDs per span is specified. In this section, we propose new patterns to be adopted. Although we think the proposed changes are better to be applied to R16, in our view, it should be fine to accommodate them even in R17.

For this capability, each span is defined as follows [3]: 

	[bookmark: _Toc90376699]10       UE procedure for receiving control information
…
A UE can indicate a capability to monitor PDCCH according to one or more of the combinations [image: ] = (2, 2), (4, 3), and (7, 3) per SCS configuration of [image: ] and [image: ]. A span is a number of consecutive symbols in a slot where the UE is configured to monitor PDCCH. Each PDCCH monitoring occasion is within one span. If a UE monitors PDCCH on a cell according to combination [image: ], the UE supports PDCCH monitoring occasions in any symbol of a slot with minimum time separation of [image: ] symbols between the first symbol of two consecutive spans, including across slots. A span starts at a first symbol where a PDCCH monitoring occasion starts and ends at a last symbol where a PDCCH monitoring occasion ends, where the number of symbols of the span is up to [image: ].
…



Based on the span definition above, for the (2,2) pattern, a UE must be able to perform PDCCH decoding in every symbol. Hence, the control decoding overhead under the (2,2) pattern could be significant for a UE. Although PDCCH monitoring on every symbol of a slot is not required under (4,3) and (7,3) patterns, PDCCH processing across up to 3 consecutive symbols, in particular with timing capability 2 for DL and/or UL, is challenging.  

Given the mentioned issue, we propose to add additional patterns, in particular (2,1), (4,1) and (7,1), so that the required scheduling flexibility for supporting URLLC services can be maintained, while easing the UE complexity. This can be done by introducing a new FG as follows which includes the new span patterns: 

	11-2x
	Rel-16 PDCCH monitoring capability
	1.   Supported combination(s) of (X, Y, m). For each reported combination, the UE supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span and the limit M on the maximum number of monitored PDCCH candidates per PDCCH monitoring span
2.   Maximum number of DL and UL unicast DCI formats in a span
For the set of monitoring occasions which are within the same span:
-     Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
-     Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
-     Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
	
	pdcch-Monitoring-r16 {
pdsch-ProcessingType1-r16{
scs-15kHz-r16
PDCCH-MonitoringOccasions-r16,
scs-30kHz-r16
PDCCH-MonitoringOccasions-r16
},
pdsch-ProcessingType2-r16 {
scs-15kHz-r16
PDCCH-MonitoringOccasions-r16,
scs-30kHz-r16
PDCCH-MonitoringOccasions-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is signalled for SCS 15 kHz and 30 kHz.
 
For  =0 and 1, candidate value set for (X, Y, ): {(7, 1, ),  (4, 1, ),  (2, 1, )}
 
For component 1, a list of separate UE capabilities (X, Y, ) for processing capability #1;
 
For component 1, a list of separate UE capabilities (X, Y, ) for processing capability #2;
 

	Optional with capability signalling







Based on above, following proposal should be discussed at the RAN1#110 meeting.
High priority proposal 2-12:
· Companies are encouraged to provide views on whether to add a new FG for Rel-16 PDCCH monitoring capability [6].
	Company
	Comment

	Qualcomm 
	We would like to point out that the references to the release in our contribution paper should have been changed to “17”. As an example, the potential FG for R17 could be “R17 PDCCG monitoring capability”. Also, we would like to add that we are fine with either introducing an R16 or R17 FG(s) for supporting the new patterns.  

	vivo
	We think this proposal should be discussed in Rel-16 firstly.

	DOCOMO
	It might be better to discuss on Rel-16 UE feature agenda rather Rel-17 UE feature agenda.

	ZTE
	This can be discussed in 7.2.11. 
It is out of scope for Rel-17 URLLC.

	Nokia, NSB
	As discussed in the main session online, this is no longer being pursued this meeting, so no need to further discuss this here.  

	Moderator (NTT DOCOMO)
	As discussed in the Monday’s online session for 7.2.5, the issue is not discussed further in this meeting.




3. Conclusions
Proposals for Thursday online session

· Quickly check if following updated proposals in R1-2208114 can be agreed one by one.
· 2-9-4
· 2-11-3
· 2-11-4
· 2-11-5
· 2-11-9 (for TN/licensed, with having additional per-band FG for NTN and for unlicensed)

· Discuss following proposals in R1-2208114 one by one.
· 2-2-4
· 2-2-5
· 2-3-5
· 2-3-8
· 2-5-3
· 2-5-4
· 2-7
· 2-9-1 (wait for AI 8.3)
· 2-9-3
· 2-10-2
· 2-11-2
· 2-11-6
· 2-11-7


Agreement:
· Apply following proposals in R1-2207701.
· 2-1-2
· 2-2-3
· 2-3-1
· 2-3-2
· 2-3-3
· 2-3-4
· 2-3-7
· 2-5-1
· 2-6-1
· 2-8
· 2-9-2
· 2-9-5 to remove “conveying UL-SCH” from the components 6 and 7 for FG 25-16
· 2-10-1
· 2-11-1
· 2-11-8
· 2-1-1

Agreements:
· Apply following proposals in R1-2207936.
· 2-2-1
· 2-2-2
· 2-3-6
· 2-4
· 2-5-2
· 2-6-2 for TN/licensed, with having additional per-band FG for NTN and for unlicensed
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