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1. Introduction
This document summarizes contributions submitted to AI 8.15.3 regarding UE features for enhanced IIoT and URLLC and captures the following email discussion.
	[107bis-e-R17-UE-features-eIIoT-URLLC-01] Email discussion UE features for enhanced IIoT and and URLLC – Shinya (DOCOMO)
· 1st check point: January 20
· Final check point: January 25



In the updated RAN1 UE features list for Rel-17 NR after RAN1 #107-e [1], there are following feature groups for enhanced IIoT and URLLC.
· 25-1	SPS HARQ-ACK deferral in case of TDD collision
· 25-2	Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
· 25-3	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
· 25-3a	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication
· 25-3b	Inter-subslot frequency hopping for PUCCH repetitions
· 25-4	One-shot HARQ ACK feedback triggered by DCI format 1_2
· 25-5	PHY priority handling for one-shot HARQ ACK feedback
· 25-6	Enhanced type 3 HARQ-ACK codebook feedback
· 25-7	Triggered HARQ-ACK codebook re-transmission
· 25-8	Semi-static HARQ-ACK codebook for sub-slot PUCCH
· 25-9	Semi-static PUCCH cell switching
· 25-10	PUCCH cell switching based on dynamic indication
· 25-11	4-bits subband CQI
· 25-12	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
· 25-13	UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations
· 25-14	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
· [25-15]	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
· 25-16	HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
· 25-18	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
· 25-19	RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
· 25-19a	RTT-based Propagation delay compensation based on DL PRS and SRS
· 25-20	Propagation delay compensation based on legacy TA procedure

The issues to be discussed are tagged and colour coded with High priority, Medium priority, or Low priority, considering RAN2 impact especially for capability signaling design.


- 16/82 -
2. 25-1: SPS HARQ-ACK deferral in case of TDD collision
In [1], FG 25-1 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

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

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



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[3]
	Huawei, HiSilicon
	1) There is a typo “Idenfify” in the column of components. 
2) For the type, we are fine with per UE. Looking at the SPS HARQ-ACK deferral mechanism itself, the motivation to support finer granularity e.g. per band or FSPC, is not clear to us. 

	[4]
	vivo
	· Prerequisite FG
In Rel-15, downlinkSPS is configured per UE corresponding to FG 5-18 since only one SPS configuration is supported per cell group. In Rel-16, sps-r16 is defined per band i.e., FG12-2 indicates whether the UE support of up to 8 configured SPS configurations in a BWP of a serving cell and up to 32 configured SPS configurations in a cell group. The complexity for FG 25-1 applied for single SPS configuration, may not be the same for multiple SPS configurations, so we think prerequisite feature groups should include both FG 5-18 or FG12-2, but not be “5-18 and 12-2”.
· Type 
The prerequisite feature groups of FG 25-1 are FG 5-18 or FG 12-2. Considering type of FG 12-2 is per Band, the type of FG 25-1 should be at least per band.
[bookmark: _Hlk83661226][bookmark: _Hlk83741130][bookmark: _Hlk86761252]Proposal 1: For FG25-1, prerequisite feature groups should include FG 5-18 or FG12-2. Type of FG 25-1 should be at least per band.
	 25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision
	1.	Idenftify 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
FFS whether to separate capability for handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK
	5-185-18 or 12-2
	Yes
	N/A
	 
	Per UEBand
	No
(TDD only)
	No
	N/A
	 
	Optional with capability signaling




	[7]
	Samsung
	- Confirm all yellow highlight parts

	[8]
	NTT DOCOMO, INC.
	· FG 25-1: SPS HARQ-ACK deferral in case of TDD collision
· Type should be per UE
· The prerequisite feature groups are FG 5-18 or FG 12-2 to cover multiple SPS configurations case

	[9]
	Spreadtrum Communications
	· Prerequisite FG
· Prerequisite feature groups should include FG 5-18 or FG12-2.
· Type
· Per band is preferred. The reason is FG 12-2 is per band. So FG 25-1 should at least per band.

	[10]
	Qualcomm Incorporated
	First, it is observed that the type of many features is “per UE” in R1-2108679. We think this is very problematic. Per UE capability signaling does not work. Below is the 3GPP process of IODT confirmation. In theory, this applies to any feature. One can ignore the 6 months part for new (e.g. Rel-17) features. The key part is that test opportunity has to exist with two separate commercial infra coming from two different vendors. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.

[image: Graphical user interface
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Figure 1: Example process to set the support of mandatory features with capability indication

Due to the above concern, we make the following proposal. 
Proposal 1: Unless otherwise stated, the type for a UE feature should be at least per band (if not with finer granularity type), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.  
In the following, we analyze each UE feature and make some proposals to capture the key changes on UE features for Rel-17 IIOT/URLLC. 
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 and therefore the feature should be supported per Feature Set per Component Carrier (FSPC). 
Proposal 2: Feature 25-1 (SPS HARQ Deferral in TDD collision) is for TDD only. Furthermore, it should a per Feature Set Per Component Carrier (FSPC) feature rather than a per UE feature.
	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
FFS whether to separate capability for handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK
	5-18
	Yes
	N/A
	
	Per UE
Per FSPC
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling




	[11]
	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, otherwise, there would be no need for SPS HARQ-ACK defer. However, adding FG 12-2 (Multiple SPS configurations) is unnecessary since UE may choose to implement SPS HARQ-ACK defer feature without support of multiple SPS configurations.
Type: To align with the prerequisite feature groups, FG 25-1 should be per UE.
Proposal 1: The type of FG 25-1 is per UE.
Proposal 2: The prerequisite feature groups for FG 25-1 include FG 5-18 (downlinkSPS) and FG 12-6 (SPS periodicity shorter than 10 ms).

	[12]
	Intel Corporation
	From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-1	SPS HARQ-ACK deferral in case of TDD collision
Regarding the issue with testing mentioned by some companies last meeting, we think these need to be discussed not per each UE feature but in general for all work items and agenda items. If accepted, then some ‘per UE’ features can be promoted to per FSPC/BC/FS etc.

	[13]
	Ericsson
	From our perspective, the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378)
[bookmark: _Toc92834121]Adopt “Per UE” type for FG 25-1 to FG 25-10.

	[15]
	Nokia, Nokia Shanghai Bell
	· 25-1:
· Per UE




Discussion
Medium priority question 2-1:
· Companies are encouraged to provide views on whether the type of FG 25-1 should be per UE or per band or per FSPC
· Per UE: Huawei, HiSilicon, Samsung, DOCOMO, OPPO, Intel, Nokia, NSB
· Motivation to support finer granularity is not clear
· As FG 5-18 and FG 12-6 (if it is a prerequisite FG)
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per band: vivo, Spreadtrum
· As FG 12-2 (if it is a prerequisite FG)
· Per FSPC: Qualcomm
	Company
	Comment

	vivo
	We would be fine if the majority support the type of FG25-1 is per UE. 

	Apple
	As in our contribution (RAN WG1 #106bis-e, R1-2110067), due to prerequisite’s type is per band, we prefer to have it as “per band”

	New H3C
	We support the type of FG25-1 is per UE

	QC
	Per UE capability signaling does not work. Below is the 3GPP process of IODT confirmation. In theory, this applies to any feature. One can ignore the 6 months part for new (e.g. Rel-17) features. The key part is that test opportunity has to exist with two separate commercial infra coming from two different vendors. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.
[image: ]
We can discuss whether per FSPC, per FS, per BC, or per band is needed. But per UE does not work. 

	ZTE
	Per UE

	Nokia, NSB
	Per UE. 
Regarding Qualcomm’s observations on 3GPP process for IODT confirmation we need to clarify that there is no such process, not even for Rel-15 features. It is very confusing that this is brought up here as if it was a fact, as the figure itself is from RP-190273 (RAN#83, Nokia) which was not endorsed by RAN Plenary, in part due to opposition by Qualcomm itself. In any case happy to see Qualcomm is now more receptive to the process proposed by Nokia for Rel-15 features onward, but until it is endorsed by RAN we have to assume no such process exists, unfortunately. Regarding the concerns on NTN, this is non-issue, which can be dealt with in the same manner as we dealt with licensed/unlicensed issue in Rel-16. 

	Intel
	Per UE from technical perspective. The potential testing issue should be kept aside for now, and if confirmed, may be brought to change the signaling.

	Huawei, HiSilicon
	Fine with “per UE”.

	QC2
	The Nokia contribution RP-190273 proposed a specific procedure of how to convert a pre-existing IODT bit, i.e., how to make a 'mandatory with capability' feature to 'mandatory without capability' feature during a later release. This was not agreed. But here we were just referring to the understanding of how sufficient IODT opportunity is determined. It is a common view coming from 3G days where IODT test need separate commercial infra coming from two different vendors. Nokia contribution was not endorsed is not due to this common view not acceptable. It is not endorsed due to other specific issues related the conversion. Nothing is confusing here, unless Nokia think IODT test does not need separate commercial infra coming from two different vendors. 

	Ericsson
	Per UE
The functionalities under FG 25-1 are not affected when testing for different bands. The issue raised by QC is a generic issue on licensed/unlicensed/NTN. It’s nothing specific to FG25-1.

	Nokia, NSB
	Regarding QC’s comment above, we would like to clarify that RP-190273 did not propose a procedure to convert a pre-existing IODT bit into mandatory without capability. Anyway this is not relevant for the discussion of Rel-17 URLLC features, which should be the focus of this document.

	QC2
	The Nokia contribution RP-190273 proposed a specific procedure of how to convert a pre-existing IODT bit, i.e., how to make a 'mandatory with capability' feature to 'mandatory without capability' feature during a later release. This was not agreed. But here we were just referring to the understanding of how sufficient IODT opportunity is determined. It is a common view coming from 3G days where IODT test need separate commercial infra coming from two different vendors. Nokia contribution was not endorsed is not due to this common view not acceptable. It is not endorsed due to other specific issues related the conversion. Nothing is confusing here, unless Nokia thinks IODT test does not need separate commercial infra coming from two different vendors. 




Low priority question 2-2:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 25-1
· FG 5-18: Samsung
· FG 5-18 or 12-2: vivo, DOCOMO, Spreadtrum
· To cover multiple SPS configurations case
· FG 5-18 and 12-6: OPPO
· Otherwise, there would be no need for SPS HARQ-ACK defer
· FG 12-2 is unnecessary since UE may choose to implement SPS HARQ-ACK defer feature without support of multiple SPS configurations
	Company
	Comment

	Nokia/NSB
	We agree with OPPO, that multiple SPS configurations with still 10ms periodicity do not really require SPS HARQ-ACK deferral, but the issue is mainly arising from shorter SPS periodicities (i.e. 12-6). So in this respect 12-6 alone should be sufficient (as 5-18 is a pre-requisite for 12-6 already)

	Huawei, HiSilicon
	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.    
As to FG 12-6, it is not necessary in our understanding, we don’t need to restrict the potential application scenario here. 

	Ericsson
	Prefer keep prerequisite as 5-18, i.e., no change
The functions under FG 25-1 do not require 12-2 or 12-6 to be implemented.

	QC 2
	FG 5-18 and FG 12-6 should be the prerequisites for FG 25-1. For the UE to support SPS HARQ Deferral (FG 25-1), the UE has to support FG 5-18 (SPS) and FG 12-6 (SPS with periodicity less than 10 ms). This is the case in which the SPS HARQ deferral is meaningful.




Low priority question 2-3:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 25-1 which do not have capability signaling impacts, e.g.,
· Revise component 1 as “Idenftify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot”
	Company
	Comment

	Huawei, HiSilicon
	Support

	QC
	Support

	
	





3. 25-2 to 25-3b: PUCCH Repetition enhancements
In [1], FGs 25-2 to 25-3b are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

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

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

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

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

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

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



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[3]
	Huawei, HiSilicon
	1) FG 25-2: Fine with the current version, including the cells in yellow. 
2) FG 25-3b: Add one of {25-3, 25-3a} as the prerequisite group. 

	[4]
	vivo
	For FG 25-3a, the pre-requisite 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 30-5 is not needed and should be removed from FG 25-3a. 
Since prerequisite feature groups of FG 25-3 include both FG 11-3 and FG 4-23 and the type of FG 11-3 is Per FeatureSetUplink, to align with the granularity of the prerequisite, we think the type of FG 25-3 should be per FS.
Similarly, since prerequisite feature groups of FG 25-3a include FG 25-3 and the type of FG 25-3 should be Per FS as discussed above, the type of FG 25-3a should also be per FS.
[bookmark: _Hlk83741162][bookmark: _Hlk86761272]Proposal 2: For FG 25-3 and 25-3a, the type should be Per FS. The pre-requisite 30-5 should be removed from FG 25-3a.
	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
FFS whether to separate the capability per UCI typeNote: The support of FG 25-3 doesn’t imply an increase of the maximum number of PUCCHs per slot that supported by the UE
	4-23
11-3
	Yes
	N/A
	 
	Per UEFS
	No
	No
	N/A
	 
	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. 
FFS whether to separate the capability per UCI typeNote: Dynamic PUCCH repetition factor indication is only supported for HARQ-ACK
	25-3
30-5
 
	Yes
	N/A
	 
	Per UEFS
	No
	No
	N/A
	 
	Optional with capability signaling




	[5]
	ZTE
	Index 25-2 to 25-3a:
A remaining issue of last meeting is whether the type of FGs 25-2 to 25-3a should be per UE or per FS or per FSPC.
From our perspective, Per UE is preferred.
Proposal 1: The type of FGs 25-2 to 25-3a should be kept as per UE.

	[6]
	CATT
	1) FG 25-3b
The prerequisite feature group for FG25-3b is TBD, which should be support of sub-slot based PUCCH repetition in our view. Accordingly, it is proposed that the prerequisite feature group for FG25-3b is 25-3.

Proposal 1: The prerequisite feature group for FG25-3b is 25-3.

	[7]
	Samsung
	· 25-2: Confirm all yellow highlight parts
· 25-3: Confirm all yellow highlight parts
· 25-3a: Confirm all yellow highlight parts
· 25-3b: 
· For prerequisite feature group, 4-1, 4-3, 4-4 and 4-5 should be considered, and those entries have FR1/2 differentiation. So, “Need of FR1/FR2 differentiation” needs to be changed as “Yes”.
· Confirm all other yellow highlight parts

	[8]
	NTT DOCOMO, INC.
	· FG 25-2: Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
· Type should be per UE
· FG 4-23 can be removed from the prerequisite feature groups. UE could report FG 25-2 without dependency with FG 4-23.
· FG 25-3: Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
· Type should be per UE
· FGs 4-23 and 11-3 can be kept as prerequisite feature groups

· FG 25-3a: Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication
· Type should be per UE
· FGs 25-3 and 30-5 can be kept as prerequisite feature groups

· FG 25-3b: Inter-subslot frequency hopping for PUCCH repetitions
· Type should be per UE
· FG 25-3 can be added as prerequisite feature group

	[9]
	Spreadtrum Communications
	· Prerequisite FG
· For FG 25-2, prerequisite feature group is 4-23
· For FG 25-3, prerequisite feature group are 4-23 and 11-3
· For FG 25-3a, prerequisite feature group are 25-3 and 30-5
· For FG 25-3b, prerequisite feature group are 25-3
· Type
· Per FS for 25-2/3/3a/3b, to align with the granularity of the prerequisites, because FG 11-3 is per FS.

	[10]
	Qualcomm Incorporated
	With regards to 25-2 - Repetitions for PUCCH Format 0 and 2 over multiple slots-it would be useful to clarify that the HARQ Codebook is slot-based. The prerequisite for 25-2 is 4-23 – support for PUCCH repetitions- therefore the feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 3: For feature 25-2 (Repetitions for PUCCH Format 0 and 2 over multiple slots) a clarification needs to be made that the feature is for slot-based codebook. Furthermore, the feature should be supported per Feature Set Per Component Carrier (FSPC) rather than per UE.
With regards to 25-3 - Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple sub-slots-the prerequisites for 25-2 are:
· 4-23 – support for PUCCH repetitions - and
· feature 11-3 - support for more than 1 PUCCH HARQ within a slot.
Therefore, the feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 4: For feature 25-3 (Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple sub-slots) the feature should be supported per Feature Set Per Component Carrier (FSPC). 
	25. NR_IIOT_URLLC_enh
	25-2
	Repetitions for PUCCH format 0, and 2 over multiple slots (for slot based codebook) with K = 2, 4, 8
	Repetitions for PUCCH format 0 and 2 over multiple slots with K = 2, 4, 8
	4-23
	Yes
	N/A
	
	Per UE
Per FSPC
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-3
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with RRC configured repetition factor K = 2, 4, 8
FFS whether to separate the capability per UCI typeNote: 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
Per FSPC
	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. 
FFS whether to separate the capability per UCI typeNote: Dynamic PUCCH repetition factor indication is only supported for HARQ-ACK
	25-3
30-5

	Yes
	N/A
	
	Per UE
Per FSPC
	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
Per FSPC
	No
	No
	N/A
	
	Optional with capability signaling




	[11]
	OPPO
	Prerequisite feature groups: For FG 25-2, FG 4-23 should be deleted 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. 
Type: To align with their prerequisite feature groups, we support per UE for FG 25-2, per FS for FG 25-3 and FG 25-3a.
Proposal 3: Remove FG 4-23 from the prerequisite feature groups for FG 25-2.
Proposal 4: Remove FG 30-5 from the prerequisite feature groups for FG 25-3a.
Proposal 5: The type of FG 25-2 is per UE. The type of FG 25-3 and 25-3a is per FS.

	[12]
	Intel Corporation
	· 25-3a Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication
· Regarding the pre-requisite of 30-5 (dynamic slot-based repetition), we still think it should be removed. In our view, there is no direct relation with CovEnh feature. Slot-based repetitions target coverage improvement, while sub-slot based repetitions target better latency-reliability tradeoff. In that sense, a URLLC UE may choose to implement sub-slot based repetitions without support slot-based repetitions.
· 25-3b Inter-subslot frequency hopping for PUCCH repetitions
· Sub-slot PUCCH repetition operation and frequency hopping should be pre-requisites
From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-2	Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
· 25-3	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
· 25-3a	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
· 25-3b	Inter-subslot frequency hopping for PUCCH repetitions

	[13]
	Ericsson
	From our perspective, the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378)
1. Adopt “Per UE” type for FG 25-1 to FG 25-10.

	[15]
	Nokia, Nokia Shanghai Bell
	· 25-2:
· Per UE
· 25-3:
· Per UE
· 25-3a: 
· The pre-requisite feature group from Cov. Enh. WI of the dynamic PUCCH repetition indication should be 30-5. 
· Per UE
· 25-3b:
· Add 25-3 as pre-requisite. 
· Per UE




Discussion
Medium priority question 3-1:
· Companies are encouraged to provide views on whether the type of FGs 25-2 to 25-3b should be per UE or per FS or per FSPC
· FG 25-2
· Per UE: Huawei, HiSilicon, ZTE, Samsung, DOCOMO, OPPO, Intel, Ericsson, Nokia, NSB
· As FG 4-23
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per FS: Spreadtrum
· Per FSPC: Qualcomm
· FG 25-3
· Per UE: ZTE, Samsung, DOCOMO, Intel, Ericsson, Nokia, NSB
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per FS: vivo, Spreadtrum, OPPO
· As FG 11-3
· Per FSPC: Qualcomm
· FG 25-3a
· Per UE: ZTE, Samsung, DOCOMO, Intel, Ericsson, Nokia, NSB
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per FS: vivo, Spreadtrum, OPPO
· As FG 11-3
· Per FSPC: Qualcomm
· FG 25-3b
· Per UE: Samsung, DOCOMO, Intel, Ericsson, Nokia, NSB
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· FR1/FR2 differentiation: Samsung
· As FGs 4-1, 4-3, 4-4 and 4-5 (if they are the prerequisite FGs)
· Per FS: Spreadtrum
· As FG 11-3
· Per FSPC: Qualcomm
	Company
	Comment

	vivo
	For FG 25-2, we are fine with per UE to align with the pre-requisite FG4-23.
Similar reason, FG 25-3, FG 25-3a and FG 25-3b, the type should be per FS.

	New H3C
	We support the type of FG 25-2. Fg25-3, 25-3a/3b are per UE.

	QC
	Per UE capability signaling does not work. Below is the 3GPP process of IODT confirmation. In theory, this applies to any feature. One can ignore the 6 months part for new (e.g. Rel-17) features. The key part is that test opportunity has to exist with two separate commercial infra coming from two different vendors. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.
[image: ]
We can discuss whether per FSPC, per FS, per BC, or per band is needed. But per UE does not work. 

	Nokia/NSB
	Per UE. 
On Qualcomm arguments, please see previous section.

	Intel
	Per UE from technical perspective. The potential testing issue should be kept aside for now, and if confirmed, may be brought to change the signaling.

	Huawei, HiSilicon 
	Per UE for 25-2 while per FS for 25-3/3a, to align with the granularity of the prerequisites. For FG 25-3b, since FG 25-3 or FG 25-3a would be the pre-requisite, then it can be reported as per FS also similar as FG 25-3/3a. 

	Ericsson
	Per UE.
The functionalities under these feature groups are not affected when testing for different bands. The issue raised by QC is a generic issue on licensed/unlicensed/NTN. It’s nothing specific to these feature groups.




Low priority question 3-2:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-2 to 25-3b
· FG 25-2
· FG 4-23 is kept: Huawei, HiSilicon, Samsung, Spreadtrum, 
· FG 4-23 can be removed: DOCOMO, OPPO
· UE could report FG 25-2 without dependency with FG 4-23
· FG 25-3
· FG 4-23 and 11-3: vivo, Samsung, DOCOMO, Spreadtrum
· FG 25-3a
· FG 30-5 should be removed (i.e. only FG 25-3): vivo, OPPO, Intel
· No strong correlation between FGs 25-3a and 30-5
· FG 30-5 should be kept (i.e. FG25-3 and 30-5): Samsung, DOCOMO, Spreadtrum, Nokia, NSB
· FG 25-3b
· Add one of {25-3, 25-3a}: Huawei, HiSilicon
· FG 25-3: CATT, DOCOMO, Spreadtrum, Nokia, NSB
· FG 4-1, 4-3, 4-4, and 4-5: Samsung
· FG 25-3, 25-3a, 4-1, 4-3, 4-4, and 4-5: [Intel]
	Company
	Comment

	Nokia/NSB
	We are fine with the current pre-requisite FG for 25.2, 25.3, 25.3a
For 25-3b, 25-3 should be added as pre-requisite FG 

	Intel
	Still prefer removing 30-5 from 25-3a

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

	Ericsson
	· For 25-2: Delete 4-23 as prerequisite. FG 4-23 is for PF1/3/4, not relevant for PF0/2
· For 25-3: Delete 4-23 as prerequisite. FG 4-23 is for slot based repetition, and not necessarily required for sub-slot based repetition. 11-3 is sufficient for 25-3.
· For 25-3a: Delete 30-5 as prerequisite. The reason 25-3a is introduced is that FG for URLLC and FG for coverage enhancement are separate. Thus 25-3a is independent of 30-5. FG 25-3 is sufficient as prerequisite for FG 25-3a.
· For 25-3b: FG 25-3 as prerequisite.

	QC
	· For 25-2: Ok to keep 4-23 as prerequisite (no strong opinion).
· For 25-3: both FG 4-23 and 11-3 should be kept. With regards to FG 4-23, indeed, it is the feature of slot-based repetition. The UE can theoretically support subslot based repetition (FG 25-3) without supporting slot-based repetition. This is however absurd. If the UE needs to apply repetition, the implementation should be in place independently of the slot configuration.
· For 25-3: both 25-3 and 30-5 should be kept. 
· For 25-3b: 25-3 as a prerequisite




Low priority question 3-3:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 25-2 to 25-3b which do not have capability signaling impacts, e.g.,
· Revise the name of FG 25-2 as “Repetitions for PUCCH format 0, and 2 over multiple slots (for slot based codebook) with K = 2, 4, 8”
	Company
	Comment

	Nokia/NSB
	We do not see a need for the addition in red proposed above. 

	Huawei, HiSilicon
	Fine with the change. 

	Ericsson
	Support the change above.
Also, a minor editorial change for the note in Component column of 25-3: “Note: The support of FG 25-3 doesn’t imply an increase of the maximum number of PUCCHs per slot that are supported by the UE”

	QC
	Ok with the addition/clarification.





4. 25-4 to 25-7: Retransmission of cancelled HARQ-ACK
In [1], FGs 25-4 to 25-7 are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

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

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

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

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

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

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



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[3]
	Huawei, HiSilicon
	1) FG 25-6:
a) Change “Per UE” to “Per band” to align with the granularity of the prerequisite.
b) [bookmark: OLE_LINK18]Add a component for the maximum number of configured CCs for CB generation and a component for the maximum number of configured HARQ processes for CB generation. According to the agreement below, smaller CB size is achieved by either limited to a subset of configured CC or a subset of configured HARQ processes, UE capability should be set on the maximum number of configured CC or the maximum number of configured HARQ processes. 
	Agreement
One enhanced Type 3 HARQ-ACK codebook is RRC configured either as:
· a subset of CC, i.e., all HARQ processes of the subset of CCs are part of the codebook, OR
	pdsch-HARQ-ACK-enhType3perCC
	Configure the one enhanced Type 3 HARQ-ACK codebook using per CC configuration
	(1..maxNrofServingCells) of Integer (0,1)



· a subset of configured HARQ processes per CC, i.e., different subsets of HARQ processes can be configured for each CC.
	pdsch-HARQ-ACK-enhType3perHARQ
	Configure the one enhanced Type 3 HARQ-ACK codebook using a per HARQ process and CC configuration
	(1..maxNrofServingCells) of Bit String (Size (16))






c) Delete 10-16 from the prerequisite feature group for FG 25-6. Enhanced type 3 HARQ-ACK codebook feedback is to achieve smaller size compared to Rel-16 type 3 HARQ-ACK codebook, thus the support of enhanced type 3 doesn't necessarily mean the support of Rel-16 type 3 HARQ-ACK codebook. 
d) For enhanced type 3 HARQ-ACK codebook, different UE capabilities should be set for combination of enhanced type 3 HARQ-ACK codebook with slot-based PUCCH and sub-slot based PUCCH, similar as FG 25-8 for type 1 HARQ-ACK codebook. Therefore, FG 25-6 should be limited to slot-based PUCCH while add a new FG 25-6a for sub-slot PUCCH.
	25. NR_IIOT_URLLC_enh
	25-6
	Enhanced type 3 HARQ-ACK codebook feedback for slot PUCCH
	1. Support feedback of enhanced type 3 HARQ-ACK codebook for slot PUCCH, 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 8X enhanced type 3 HARQ-ACK codebooks for slot PUCCH.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook for slot PUCCH 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 for slot PUCCH 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)
[bookmark: OLE_LINK64]5. Supported maximum number of configured CCs Y for an enhanced type 3 codebook for slot PUCCH. 
6. Supported maximum number of configured HARQ processes Z for an enhanced type 3 codebook for slot PUCCH. 


	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...,X}
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
For component 5, the UE indicates its capability in the number of configured CCs: {1,...,Y}

For component 6, the UE indicates its capability in the number of configured HARQ processes: {1,...,Z}
	Optional with capability signaling



	25. NR_IIOT_URLLC_enh
	25-6a
	Enhanced type 3 HARQ-ACK codebook feedback for sub-slot PUCCH
	1. Support feedback of enhanced type 3 HARQ-ACK codebook for sub-slot PUCCH, 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 for sub-slot PUCCH.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook for sub-slot PUCCH 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 for sub-slot PUCCH 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 configured CCs Y for an enhanced type 3 codebook for sub-slot PUCCH. 
6. Supported maximum number of configured HARQ processes Z for an enhanced type 3 codebook for sub-slot PUCCH. 

	25-6
11-3
	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
For component 5, the UE indicates its capability in the number of CCs: {1,...,Y}
For component 6, the UE indicates its capability in the number of configured HARQ processes: {1,...,Z}

	Optional with capability signaling



2) FG 25-7: Fine with the current FG 25-7, including the cells in yellow. 

	[4]
	vivo
	[bookmark: OLE_LINK41]FG 10-16 is the prerequisite feature groups of FG 25-4/5/6, which type is Per band. To align with the granularity of the prerequisite, the type of FGs 25-4 to 25-6 should be Per band.
[bookmark: _Hlk86761297]Proposal 3: The type of FGs 25-4 to 25-6 should be Per band. 
	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 UEBand
	No
	No
	N/A
	 
	Optional with capability signaling

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

	Yes
	N/A
	 
	Per UEBand
	No
	No
	N/A
	 
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-6
	Enhanced type 3 HARQ-ACK codebook feedback
	1.Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2.Support configuration of up to 8X 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)
	10-16
	Yes
	N/A
	 
	Per UEBand
	No
	No
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8...,X}
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
	Optional with capability signaling



For first bullet in components column of FG 25-7, we think ‘sub-slot’ should be added. 
FG 25-7 is related to FG 11-1 and 11-4, FGs 11-1 and 11-4 can be added as prerequisite feature groups.
The type of prerequisite group FG 11-4 is Per FeatureSetUplink, to align with the granularity of the prerequisite, we think the type of FG 25-7 should be per FS.
[bookmark: _Hlk86761308]Proposal 4: For FG 25-7 ‘sub-slot’ should be added in components column. FGs 11-1 and 11-4 can be added as prerequisite feature groups. The type of FG 25-7 is per FS.
	25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot or sub-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)
	11-1,11-4
	Yes
	N/A
	 
	Per UEFS
	No
	No
	N/A
	 
	Optional with capability signaling




	[5]
	ZTE
	Index 25-4 to 25-7:
A remaining issue of last meeting is whether the type of FGs 25-4 to 25-7 should be per UE or per FS or per FSPC.
From our perspective, Per UE is preferred.
Proposal 2: The type of FGs 25-4 to 25-7 should be kept as per UE.

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.
Proposal 3: 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, or cancellation based on CI. So we propose:
Proposal 4: The following adjustment is proposed for component of 25-7.
	· 1. Support HARQ-ACK 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)
· 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)




	[7]
	Samsung
	· 25-4: Confirm all yellow highlight parts
· 25-5: Confirm all yellow highlight parts
· 25-6:
· For prerequisite feature group, 25-4 and 25-5 are enough to support 25-6.
· Confirm all other yellow highlight parts
· 25-7: Confirm all yellow highlight parts

	[8]
	NTT DOCOMO, INC.
	· FG 25-4: One-shot HARQ ACK feedback triggered by DCI format 1_2
· Component 1 can be revised as: Support feedback of type 3 HARQ-ACK codebook with full size or reduced size with either one of low or high priority, triggered by a DCI 1_2 scheduling a PDSCH
· Component 2 can be revised as: Support feedback of type 3 HARQ-ACK codebook with full size or reduced size with either one of low or high priority, triggered by a DCI 1_2 without scheduling a PDSCH using a reserved FDRA value
· Type should be per UE
· FGs 10-16 and 11-1 can be kept as prerequisite feature groups

· FG 25-5: PHY priority handling for one-shot HARQ ACK feedback
· Component can be revised as: Support transmission of type 3 HARQ-ACK codebook with full size or reduced size using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI
· Type should be per UE
· FGs 10-16 and 11-4 can be kept as prerequisite feature groups

· FG 25-6: Enhanced type 3 HARQ-ACK codebook feedback
· Component 1 can be revised as: Support feedback of enhanced type 3 HARQ-ACK codebook with or without priority indicator in the triggering DCI, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, and 1-1)
· Type should be per UE
· FGs 10-16 can be kept as prerequisite feature group. Also, FGs 11-1 and 11-4 can be added as prerequisite feature groups.

· FG 25-7: Triggered HARQ-ACK codebook re-transmission
· Component 1 can be revised as: Support HARQ-ACK 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)
· Type should be per UE
· FGs 11-1 and 11-4 can be added as prerequisite feature groups.

	[9]
	Spreadtrum Communications
	FG 25-4:
· Prerequisite FGs are 10-16 and 11-1
· Type: Per band, to keep consistence with FG 10-16.
FG 25-5:
· Prerequisite FGs are 10-16 and 11-4
· Type: Per FS, to keep consistence with FG 11-4.
FG 25-6:
· Components:
· Split a separate FG (FG 25-6a) for component 4. Because enhanced Type 3 HARQ-ACK codebook feedback can be used without two priorities. Component 4 is not an essential combined part for enhanced Type 3 CB.
· Two separate FGs for DCI format 1_1 and DCI format 1_2 (FG 25-6b). Because DCI 1_1 for one-shot HARQ-ACK CB defined in 10-16, however, DCI 1_2 defined in 25-4. It is nature to give two FGs for Enhanced type 3 HARQ-ACK codebook feedback, which also keep consistency with Rel-16 and Rel-17 UE feature.
· Add new sub-components for components 3, i.e. with PDSCH scheduling, without PDSCH scheduling and Enhanced Type 3 codebook indicator field in DCI according to the following agreements.
	Agreement
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]If more than one (M>1) enhanced Type 3 HARQ-ACK codebook is configured and the triggering DCI with the ‘one-shot HARQ-ACK request’ set to ‘1’,
· If the FDRA field is not valid, i.e. all “1s” or all “0s” as per Rel-16, then PDSCH is not scheduled:
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE uses the MCS field to indicate one of M configured e-Type 3 HARQ-ACK CBs
· If the FDRA field is valid, then a PDSCH is scheduled
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE selects the 1st indexed e-Type 3 HARQ-ACK CB in the M configured e-Type 3 HARQ-ACK CBs




· Prerequisite FGs:
· FG 25-6: 10-16; 
· FG 25-6a: 25-5
· FG 25-6b: 25-4
· Type: 
· FG 25-6: Per band, to keep consistence with FG 10-16.
· FG 25-6a: Per FS, to keep consistence with FG 25-5
· FG 25-6b: Per band, to keep consistence with FG 25-4
FG 25-7:
· Components:
· Split a separate FG (FG 25-7a) for component 2. Because HARQ-ACK re-transmission can be used without two priorities. Component 2 is not an essential combined part for FG 25-7.
· Two separate FGs for DCI format 1_1 and DCI format 1_2 (FG 25-7b). 
· Prerequisite FGs:
· FG 25-7a: 11-4
· FG 25-7b: 11-1
· Type: 
· FG 25-7: Per band. Similar as enhanced Type 3 HARQ-ACK CB, HARQ-ACK re-transmission also need to be per band.
· FG 25-7a: Per FS, to keep consistence with FG 11-4
· FG 25-7b: Per band, to keep consistence with FG 25-7

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

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

Therefore, the feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 7: Feature 25- 6 (Enhanced Type 3 HARQ-ACK feedback) should be supported per Feature Set Per Component Carrier (FSPC).
With regards to 25-7 - Triggered HARQ-ACK codebook retransmission - the feature should be supported per band.
Proposal 8: Feature 25-7 (Triggered HARQ-ACK codebook retransmission) should be supported per Feature Set Per band.
	25. NR_IIOT_URLLC_enh
	25-4
	One-shot HARQ ACK feedback triggered by DCI format 1_2 
	1. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2 scheduling a PDSCH
2. Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2 without scheduling a PDSCH using a reserved FDRA value
	10-16
11-1

	Yes
	N/A
	
	Per UE
Per FSPC
	No
	No
	N/A
	
	Optional with capability signaling

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

	Yes
	N/A
	
	Per UE
Per FSPC
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-6
	Enhanced type 3 HARQ-ACK codebook feedback
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support configuration of up to 8X 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)
	10-16
	Yes
	N/A
	
	Per UE
Per FSPC
	No
	No
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8...,X}
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
	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)

	
	Yes
	N/A
	
	Per UE
Per Band
	No
	No
	N/A
	
	Optional with capability signaling




	[11]
	OPPO
	FG 25-4~25-6: Type 3 and e-Type 3 HARQ-ACK CB
Separate capability for different indication method for selection of one e-Type 3 CB
In last RAN1 meeting, the following agreement was achieved to indicate one e-Type 3 HARQ-ACK CB from more than one (M>1) configured e-Type 3 HARQ-ACK CBs.
Agreement
If more than one (M>1) enhanced Type 3 HARQ-ACK codebook is configured and the triggering DCI with the ‘one-shot HARQ-ACK request’ set to ‘1’,
· If the FDRA field is not valid, i.e. all “1s” or all “0s” as per Rel-16, then PDSCH is not scheduled:
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE uses the MCS field to indicate one of M configured e-Type 3 HARQ-ACK CBs
· If the FDRA field is valid, then a PDSCH is scheduled
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE selects the 1st indexed e-Type 3 HARQ-ACK CB in the M configured e-Type 3 HARQ-ACK CBs
According to the above agreement, UE may use different method to select of one e-Type 3 HARQ-ACK CB depending on whether the triggering DCI schedules PDSCH when the new field is not configured. From perspective of UE implementation, UE does not need to implement two different behaviors for the same functionality since this would surely increase UE complexity. So, we prefer to separate capability for different indication method to select one e-Type 3 CB from the configured more than one e-Type 3 CBs when the new field is not configured.
Prerequisite feature groups: For FG 25-6, it uses FG 10-16 (Rel-16 One-shot HARQ ACK feedback) as prerequisite feature group. This seems not reasonable to us since UE may choose to implement the Rel-17 enhanced Type 3 HARQ-ACK codebook feedback for partial HARQ-ACK retransmission to increase the system spectrum efficiency, but choose not to support the FG of Rel-16 One-shot HARQ ACK feedback since the feedback is so redundant. The logic is, a Rel-17 feature may be implemented by UE supporting only Rel-15 functionalities, instead of Rel-16. In such a case, it is preferred not to use FG 10-16 as the prerequisite feature group for FG 25-6.
Type: To align with their prerequisite feature groups, we support per band for FG 25-4~25-6.
Components: The components of FG 25-6 include support of enhanced Type 3 CB triggered by DCI format 1_1 AND DCI format 1_2. However, similar logic as the above, UE may only choose to implement the triggering mechanism in DCI format 1_1 OR DCI format 1_2, so it is preferred to change the wording “DCI format 1_1 and DCI format 1_2” in the components of FG 25-6 to “DCI format 1_1 and/or DCI format 1_2”.
Proposal 6: The type of FG 25-4~25-6 is per band.
Proposal 7: For FG 25-6:
1) Separate capability for different indication method for selection of one e-Type 3 CB from the configured more than one e-Type 3 CBs when the new field is not configured.
2) Remove FG 10-16 from the prerequisite feature groups for FG 25-6.
3) For the components part: change the wording “DCI format 1_1 and DCI format 1_2” to “DCI format 1_1 and/or DCI format 1_2”.
FG 25-7: Triggered HARQ-ACK codebook re-transmission
Components: It was agreed in RAN1 #10bis-e that for one-shot triggering of HARQ-ACK re-transmission on PUCCH, the HARQ-ACK codebook per PHY priority per HARQ-ACK CB type is constructed by appending the retransmission HARQ-ACK CB to the HARQ-ACK CB indicated to be transmitted. To our understanding, this agreement brings additional complexity for UE implementation since UE needs to check if there are indicated HARQ-ACK CB transmission as well as triggered retransmission HARQ-ACK CB, if it is, UE needs to perform HARQ-ACK CB construction as agreed. So we suggest to add description of the HARQ-ACK CB construction in components of FG 25-7.
Agreement
For one-shot triggering of HARQ-ACK re-transmission on PUCCH, 
· in case the dynamic Type 2 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 2 HARQ-ACK codebook to be re-transmitted to the Type 2 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.
· in case the semi-static Type 1 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 1 HARQ-ACK codebook to be re-transmitted to the Type 1 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.
In addition, similar with FG 25-6, the wording “DCI format 1_1 and DCI format 1_2” in the components of FG 25-7 is changed to “DCI format 1_1 and/or DCI format 1_2”. Moreover, the wording of “PUCCH slot” should be changed to “PUCCH slot/sub-slot” to align with the following RAN1 agreement:
Agreement
For one-shot HARQ re-transmission on PUCCH, the triggering DCI dynamically indicates a ‘HARQ re-tx offset’ which is used to define the offset in number of PUCCH slots/sub-slots between the triggering DCI and the PUCCH slot/sub-slot of the HARQ-ACK codebook to be re-transmitted. For the triggering DCI received in slot/sub-slot m, indicating the HARQ-ACK re-tx in slot/sub-slot m+k and indicating HARQ_retx_offset, the PUCCH slot/sub-slot n of the HARQ-ACK codebook to be re-transmitted is determined as either: 
· Alt. 1: n = m - HARQ_retx_offset
· Alt. 2: n = m + k - HARQ_retx_offset
· FFS: value range of the HARQ-retx_offset
Proposal 8: Modify FG 25-7 as:
4) Add description of HARQ-ACK CB construction in Components of FG 25-7
5) Change the wording “DCI format 1_1 and DCI format 1_2” in the components to “DCI format 1_1 and/or DCI format 1_2”
6) Change the wording “PUCCH slot” in the components to “PUCCH slot/sub-slot”
	25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot/sub-slot based on the triggering information in DCI format 1_1 and/or 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. Support HARQ-ACK codebook construction by appending the HARQ-ACK codebook to be re-transmitted to the HARQ-ACK codebook of the indicated PUCCH per PHY priority and per HARQ-ACK CB Type.
	 
	Yes
	N/A
	 
	Per UE
	No
	No
	
	N/A
	 
	Optional with capability signaling




	[12]
	Intel Corporation
	From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-4	One-shot HARQ ACK feedback triggered by DCI format 1_2 
· 25-5	PHY priority handling for one-shot HARQ ACK feedback 
· 25-6	Enhanced type 3 HARQ-ACK codebook feedback
· 25-7	Triggered HARQ-ACK codebook re-transmission 

	[13]
	Ericsson
	From our perspective, the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378)
1. Adopt “Per UE” type for FG 25-1 to FG 25-10.

	[15]
	Nokia, Nokia Shanghai Bell
	· 25-4/5/6/7:
· Confirm the FG components (i.e. remove yellow highlight)
· Per UE




Discussion
[FL1] High priority question 4-1:
· Companies are encouraged to provide views on whether to add following components into FGs 25-6
· Component for the maximum number of configured CCs for CB generation
· Support: Huawei, HiSilicon
· Smaller CB size is achieved by limited to a subset of configured CC
· Component for the maximum number of configured HARQ processes for CB generation
· Support: Huawei, HiSilicon
· Smaller CB size is achieved by limited to a subset of configured HARQ processes
	Company
	Comment

	DOCOMO
	There is no need to add the components into FG 25-6. There is no such agreement in 8.3.1 agenda to define a maximum number of configured CCs or a maximum number of configured HARQ processes.

	vivo
	No, we support the FG10-16 should be the Prerequisite FG of the FG 25-6, hence we do not see the necessity of the additional components. 

	Apple
	Support

	OPPO
	No need to add the FG as pointed by DOCOMO that there is no agreement.

	New H3C
	We have the similar view with DOCOMO.

	QC
	No need to add any limitation on the maximum number of CCs, or no the maximum number of HARQ Processes to be included in a Rel. 17 Type 3 HARQ. There is not such an agreement and from implementation point of view, it is not justified either. Rel. 16 Type 3 HARQ CB, which is a sub-case of Rel. 17 Type 3 HARQ CB, does not have such a limitation either.

	Samsung
	It may be dependent on whether or not to confirm prerequisite feature group of 10-16. For example, if 10-16 is confirmed as prerequisite feature group, the proposal is not necessary since the UE already supports full size of type 3 codebook. 

	LG
	It is not necessary to add the components for the maximum number. Moreover, prerequisite FG 10-6 already supports entire CCs and HARQ processes for CB. 

	ZTE
	No need to add the two components in question 4-1.

	Nokia, NSB
	Not needed

	Intel
	Not needed, constructing a subset of full type 3 CB does not introduce complexity. Type 3 CB does not have this limitation, thus eType 3 does not have to have it either.

	Huawei, HiSilicon 
	We think it is better to add the two components into FG 25-6, though we can accept without it.  

In our understanding, the main complexity difference for type 3 or enhanced type 3 is the potential overall payload size of the codebook, you can consider type 3 as the most challenging one while enhanced type 3 is kind of relaxation of type 3. Then it would be good to set different capability on different level of payload size for enhanced type 3 codebook also. According to the agreement below, smaller CB size is achieved by either limited to a subset of configured CC or a subset of configured HARQ processes, thus if we want to set different UE capability for different level of payload size, it is straightforward to let UE report the maximum number of configured CC or the maximum number of configured HARQ processes to achieve it. 
==========
Agreement
The following enhanced Type 3 CB types of smaller size are supported, the CB to contain either: 
· the HARQ processes of a subset of configured CCs, or
· a subset of configured HARQ processes (specific to CCs)
FFS: additional enh. Type 3 CB types
==========

	Moderator
	Summary of companies view
· Component for the maximum number of configured CCs for CB generation
· Support: Huawei, HiSilicon, Apple
· Smaller CB size is achieved by limited to a subset of configured CC
· Not support: DOCOMO, vivo, OPPO, New H3C, QC, Samsung (if FG 10-16 is prerequisite), LG, ZTE, Nokia, NSB, Intel, Ericsson
· No agreement in AI 8.3.1
· FG 10-16 (One-shot HARQ ACK feedback) should be prerequisite, which supports entire CCs and HARQ processes for CB
· Not justified from implementation point of view
· Component for the maximum number of configured HARQ processes for CB generation
· Support: Huawei, HiSilicon, Apple
· Smaller CB size is achieved by limited to a subset of configured HARQ processes
· Not support: DOCOMO, vivo, OPPO, New H3C, QC, Samsung (if FG 10-16 is prerequisite), LG, ZTE, Nokia, NSB, Intel, Ericsson
· No agreement in AI 8.3.1
· FG 10-16 should be prerequisite, which supports entire CCs and HARQ processes for CB
· Not justified from implementation point of view

Given that majority companies don’t think those components are necessary for FG 25-6 assuming FG 10-16 should be prerequisite, following proposal is made
[GTW1] High priority proposal 4-1:
· FG 10-16 is confirmed as a prerequisite FG of FG 25-6

	FL2
	Based on the discussion in the GTW session on Jan 18, all companies seem fine with the proposal in principle but there was a question whether FG 10-16 is applicable to licensed band or not.
As kindly shared by Cassio/Nokia over the RAN1 reflector, copied as below, it is captured in TS38.306.
---
We had a discussion today on whether FG 10-16 is applicable for licensed spectrum or not. Please note this is already captured in 38.306:
	oneShotHARQ-feedback-r16
Indicates whether the UE supports one shot HARQ ACK feedback comprised of the following functional components:
-     Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_1 scheduling a PDSCH;
-     Support feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_1 without scheduling a PDSCH using a reserved FDRA value.
This capability is also applicable to a frequency band that does not require shared spectrum access.
	Band
	No
	N/A
	N/A



Hence it should be fine to confirm the agreement. 
---
Therefore, the same proposal is set to be agreed quickly in the next GTW session. No further comments are necessary if you are fine with the proposal
[GTW2] High priority proposal 4-1:
· FG 10-16 is confirmed as a prerequisite FG of FG 25-6

	Ericsson
	Support High priority proposal 4-1

	Samsung
	Fine with FL’s proposal. 

	Nokia, NSB
	Support

	LG
	Support the proposal. 

	ZTE
	Support

	vivo
	Support

	FL3
	Following agreement was made in the GTW session on Jan 20.
[bookmark: _Hlk93620069]Agreement
· FG 10-16 is confirmed as a prerequisite FG of FG 25-6




[FL1] High priority question 4-2:
· Companies are encouraged to provide views on whether/how to separate FG 25-6 
· One for slot based PUCCH and the other for sub-slot based PUCCH
· Support: Huawei, HiSilicon
· Similar as FG 25-8 for type 1 HARQ-ACK codebook
· One for the components 1-3 and the other for the component 4
· Support: Spreadtrum
· Enhanced Type 3 HARQ-ACK codebook feedback can be used without two priorities
· One for DCI format 1_1 and the other for DCI format 1_2
· Support: Spreadtrum
· Similar as FGs 10-16 and 25-4 for type 3 HARQ-ACK codebook
· Separate FG for different indication method for selection of one e-Type 3 CB from the configured more than one e-Type 3 CBs when the new field is not configured
· Support: OPPO
· UE may use different method to select of one e-Type 3 HARQ-ACK CB depending on whether the triggering DCI schedules PDSCH when the new field is not configured
	Company
	Comment

	DOCOMO
	We don’t think separate capabilities are needed since there is no additional UE complexity for any of above aspects.

	vivo
	We do not see the necessity for separate FG for following:
· Separate FG for different indication method for selection of one e-Type 3 CB from the configured more than one e-Type 3 CBs when the new field is not configured.
For others, we are open for discuss. 

	OPPO
	Support separate capability for different indication method for selection of one e-Type 3 CB from the configured more than one e-Type 3 CBs when the new field is not configured. From perspective of UE implementation, UE does not need to implement two different behaviors for the same functionality since this would surely increase UE complexity.
We are open to the other capability separation. 

	New H3C
	We support two proposals from Spreadtrum.

	QC
	There is no justification on separating components 1-4 (DCI 1_1 or DCI 1_2, or the support of up to 8 Type 3 HARQ CB sizes and the dynamic indication of one of those 8 via DCI)

	Samsung
	For the first proposal, we would like to understand the motivation clearly because the reason seems not same as that of introducing FG 25-8. 
For the second proposal, it is our understanding that current component 4 is only valid for a UE supporting two HARQ-ACK codebooks. So, there is no need to do separation. 
For the third proposal, we would like to understand the motivation clearly because the reason seems not same as that of having FGs 10-16 and 25-4. 
For the fourth proposal, why UE complexity is increased on the case where the proponent pointed out? All related information is included in the same DCI. So, there is no additional impact for a UE to implement both method. 

	LG
	For 25-6, UE behaviors are basically same regardless of DCI format and indicated priorities. We don’t think the separation is not necessary. 

	ZTE
	No need to separate capabilities.

	Nokia, NSB
	No need to separate FG 25-6.

	Intel
	Seems no separation is necessary. If a UE supports eType3 for DCI 1_1, then for DCI 1_2 there is no additional implementation complexity.

	Huawei, HiSilicon
	We support separate UE capabilities for slot-based PUCCH and sub-slot based PUCCH, i.e. one for slot based PUCCH and the other for sub-slot based PUCCH
· As shown in FG 25-8 for type 1 HARQ-ACK codebook, different UE capabilities are set for combination of type 1 HARQ-ACK codebook with slot-based PUCCH and sub-slot based PUCCH, then why not for enhanced type 3 HARQ-ACK codebook?
· Combination of enhanced type 3 with slot based PUCCH and sub-slot PUCCH obviously will have different requirements on the UE complexity, e.g. the overall payload bits to be supported per slot are different. 

	Spreadtrum
	For proposal 2, enhanced Type 3 HARQ-ACK codebook feedback can be used without two priorities. Component 4 is not an essential combined part for enhanced Type 3 CB.
For proposal 3, even if UE support FG 11-4, it may not support FG 11-4b (DL priority indication in DCI with mixed DCI formats). Such as only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP. Thus, for the current component 3, it implies that only mixed DCI formats to schedule enhanced type 3 HARQ-ACK codebook with mixed priority. It requires more complexity for UE implementation. So we propose to separate DCI formats for the single DCI format or mixed DCI formats. 

	Moderator
	Summary of companies view
· One for slot based PUCCH and the other for sub-slot based PUCCH
· Support: Huawei, HiSilicon
· Similar as FG 25-8 for type 1 HARQ-ACK codebook
· Not support: DOCOMO, LG, ZTE, Nokia, NSB, Intel
· no additional UE complexity
· Open to discuss: vivo, OPPO
· Need clarification: Samsung
· reason seems not same as that of introducing FG 25-8
· One for the components 1-3 and the other for the component 4
· Support: Spreadtrum, New H3C
· Enhanced Type 3 HARQ-ACK codebook feedback can be used without two priorities
· Not support: DOCOMO, QC, Samsung, LG, ZTE, Nokia, NSB, Intel
· no additional UE complexity
· component 4 is only valid for a UE supporting two HARQ-ACK codebooks
· Open to discuss: vivo, OPPO
· One for DCI format 1_1 and the other for DCI format 1_2
· Support: Spreadtrum, New H3C
· Similar as FGs 10-16 and 25-4 for type 3 HARQ-ACK codebook
· Not support: DOCOMO, LG, ZTE, Nokia, NSB, Intel
· no additional UE complexity
· Open to discuss: vivo, OPPO
· Need clarification: Samsung
· reason seems not same as that of having FGs 10-16 and 25-4
· Separate FG for different indication method for selection of one e-Type 3 CB from the configured more than one e-Type 3 CBs when the new field is not configured
· Support: OPPO
· UE may use different method to select of one e-Type 3 HARQ-ACK CB depending on whether the triggering DCI schedules PDSCH when the new field is not configured
· Not support: DOCOMO, vivo, Samsung, LG, ZTE, Nokia, NSB, Intel
· no additional UE complexity

Given that majority companies don’t think FG 25-6 needs to be separated, following proposal is made
[GTW1] High priority proposal 4-1:
· Components 1 to 4 in FG 25-6 are confirmed

	FL2
	This proposal could not be discussed sufficiently in the GTW session on Jan 18. Companies are invited to provide view whether proposal 4-1 is acceptable or not. Please also try to address the concern from other sides.
[FL2] High priority proposal 4-1:
· Components 1 to 4 in FG 25-6 are confirmed

	Huawei, HiSilicon
(updated)
	
We don’t support proposal 4-1, because we still think separate UE capabilities are needed for slot-based PUCCH and sub-slot based PUCCH, i.e. FG 25-6 for slot based PUCCH and FG 25-6a for sub-slot based PUCCH. An example is given as below:

	25. NR_IIOT_URLLC_enh
	25-6
	Enhanced type 3 HARQ-ACK codebook feedback for slot PUCCH
	1. Support feedback of enhanced type 3 HARQ-ACK codebook for slot PUCCH, 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 for slot PUCCH.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook for slot PUCCH 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 for slot PUCCH 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)


	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
	Optional with capability signaling



	25. NR_IIOT_URLLC_enh
	25-6a
	Enhanced type 3 HARQ-ACK codebook feedback for sub-slot PUCCH
	1. Support feedback of enhanced type 3 HARQ-ACK codebook for sub-slot PUCCH, 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 for sub-slot PUCCH.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook for sub-slot PUCCH 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 for sub-slot PUCCH 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)
	25-6
11-3
	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

	Optional with capability signaling




Reasons are as below:
· As shown in FG 25-8 for type 1 HARQ-ACK codebook, different UE capabilities are set for combination of type 1 HARQ-ACK codebook with slot-based PUCCH and sub-slot based PUCCH, then similar structure should be applied to enhanced type 3 HARQ-ACK codebook also.
· Note that in Rel-16 only type 2 HARQ-ACK codebook is supported for sub-slot PUCCH, which means that if UE reports the support of sub-slot PUCCH, then it means it supports sub-slot PUCCH with type 2 HARQ-ACK codebook, otherwise only slot-based PUCCH with type 2 HARQ-ACK codebook is supported, which implicitly means that there is separate UE capabilities for the support of type 2 HARQ-ACK codebook with slot based PUCCH and sub-slot based PUCCH also.  
· Combination of enhanced type 3 with slot based PUCCH and sub-slot PUCCH obviously will have different requirements on the UE complexity, at least from the overall payload bits to be processed per slot perspective. For slot-based PUCCH, only one PUCCH with one enhanced type 3 HARQ-ACK codebook needs to be processed in each slot, if we don't consider the case of two simultaneous HARQ-ACK codebook introduced in Rel-16. While for sub-slot based PUCCH, especially for 2-symbol sub-slot configuration, then UE needs to process for 7 PUCCHs in a slot, the overall payload bits to be treated is 7 times of that for slot-based PUCCH. So it should be clear that different UE capabilities are required for slot-based PUCCH case and sub-slot based PUCCH case.  

	Intel
	We are fine with current FL2 proposal. 

	Ericsson
	Support High priority proposal 4-1.
We still don’t think it’s necessary to split 25-6. The UE behavior is similar for slot-based and subslot-based PUCCH. 
· FG 25-8 does not justify splitting 25-6. Type-1 HARQ-ACK codebook has slot-based based vs subslot-based is due to the artifact that Rel-16 ran out of time and didn’t converge on sub-slot based Type-1 CB.
· If the UE implementation is concerned with more payload bits in a slot, then the UE can indicate ‘no’ to 25-6 when indicating support of the subslot based HARQ-ACK (11-3).

	Spreadtrum
	One for the components 1-3 and the other for the component 4:
In component 4, it requires to mix HP and LP HARQ-ACK to be mixed in one codebook, which is quite different from the HARQ-ACK codebook generation in Rel-15/16, because one codebook can only can same priority HARQ-ACK bits, never mixed them together, especially according to HARQ process. In Rel-17, when support intra-UE multiplexing, HP HARQ-ACK codebook and LP codebook bits never concatenate together into one CB, we only support separate coding for them. Before coding, the original bits always separate. So for enhanced Type 3 HARQ-ACK CB, it require additional design for CB generation, it certainly has additional requirements for UE behaviours. 
One for DCI format 1_1 and the other for DCI format 1_2.
This proposal is also considering the mixed operation of HP and LP indicated by both DCI format 1_1 and 1_2 (11-4b), or only support one DCI format 1_1 or 1_2 (11-4). Clearly, FG 11-4b is more complex, when there are two DCI formats have priority indicator fields. There are mixed HP and LP from different DCI formats. We also fine to add this as a case for the new FG of different priority of e-type 3 HARQ-ACK CB. Such as :
	25. NR_IIOT_URLLC_enh
	25-6
	Enhanced type 3 HARQ-ACK codebook feedback with single priority
	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)
	10-16
	Yes
	N/A
	
	Per UE band
	No
	No
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured
	Optional with capability signaling

	
	25-6a
	Enhanced type 3 HARQ-ACK codebook feedback with two priorities
	Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in one triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4), or two triggering DCI formats ((for a UE supporting 11-4b))
	10-16
	Yes
	N/A
	
	Per band
	No
	No
	N/A
	
	Optional with capability signaling



For easy reference, here is 11-4b and 11-4:
	11-4b
	DL priority indication in DCI with mixed DCI formats
	1. Support of priority indicator field configured in DCI formats 1_1 and 1_2 in a BWP when configured to monitor both DCI formats 1_1 and 1_2 in the BWP
	11-1, 11-4



11-4 Component 4: Supports a DCI format (from the formats /1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP 

	DOCOMO
	Support the FL2 proposal. 
Regarding the separated capabilities for slot based and sub-slot based PUCCH, we still don’t think there is much additional UE complexity but we could be fine to introduce separate capabilities if majority companies think it is problematic for implementation. Regarding the two motivations raised by Huawei, we think separate capability for sub-slot based PUCCH for Type 1 HARQ-ACK CB as FG25-8 is motivated by different HARQ-ACK CB construction rule for sub-slot based and slot based type 1 HARQ-ACK CB. However, the (enhanced) type 3 HARQ-ACK CB construction rule is common for (enhanced) type 3 HARQ-ACK CB transmitted on sub-slot or slot based PUCCH resource. On the other hand, regarding payload size issue, it would be true that sub-slot based PUCCH leads to some additional UE complexity compared to slot-based PUCCH.

	Samsung
	We are fine with FL’s proposal. Having said that, we share the concern by Huawei regarding sub-slot/slot because sub-slot configuration would require more PUCCH transmission in a slot. So, we are open for this aspect. 

	Nokia, NSB
	We support FL2 proposal.

	LG
	We support the proposal .

	ZTE
	Support FL2 proposal

	vivo
	Support FL2 proposal

	Moderator
	Summary of companies view
· Support: Intel, E///, DCM, Samsungm Nokia/NSB, LG, ZTE, vivo
· Not support
· Separate slot-based PUCCH and sub-slot based PUCCH: HW/HiSi, [Samsung], Apple
· Separate component 4: SPRD
· Separate DCI 1_1 and DCI 1_2: 

Given majority companies support proposal 4-1, the same proposal is set for GTW session
[GTW2] High priority proposal 4-2:
· Components 1 to 4 in FG 25-6 are confirmed

	FL3
	This proposal was discussed in the GTW session on Jan 20 but no consensus was achieved. One compromised proposal was made from HW/HiSi that the capabilities for slot-based and sub-slot based capabilities are not separated from FG 25-6 but adding FGs for the number of PUCCH in a sub-slot for eType 3 HARQ-ACK CB, similar to Rel-16.
Companies are invited to further provides view on whether either of original or compromised proposal is acceptable or not. Please also try to address the concern from other side
[FL3] High priority proposal 4-2:
· Components 1 to 4 in FG 25-6 are confirmed
[FL3] High priority compromised proposal 4-2’:
· Components 1 to 4 in FG 25-6 are confirmed
· Support FGs for the number of PUCCH in a sub-slot for eType 3 HARQ-ACK CB, FFS details

	vivo
	Our first preference is High priority proposal 4-2. 
But we are open for High priority compromised proposal 4-2’. One clarification for proposal 4-2’ is to further discuss to add one FG for the number of PUCCH in a sub-slot for eType 3 HARQ-ACK CB, right?
[FL] Thanks! Will be fixed

	DOCOMO
	Either original proposal 4-2 or compromised proposal 4-2’ is  acceptable to us.

	OPPO
	We can accept both proposal 4-2 and 4-2’.

	Huawei, HiSilicon 
	Thank you very much for the great effort from Moderator. Our suggested compromised solution is to add a component (e.g. component 5) as below, if we don’t introduce separate capabilities for slot-based PUCCH and sub-slot based PUCCH for enhanced type 3 HARQ-ACK codebook:
· Supported maximum number of actual PUCCH transmissions for enhanced type 3 HARQ-ACK codebook feedback within a slot 
Candidate values for the component is: {1, 2, 3, 4, 5, 6, 7}
As we explained during the GTW:
1. The UE cannot just reply on saying NO to FG 11-3 (i.e. sub-slot PUCCH) to separate the capabilities for sub-slot PUCCH with enhanced type 3 HARQ-ACK codebook, because UE may still want to support sub-slot based PUCCH with type 2 HARQ-ACK codebook. Our thinking is that the report support of FG 11-3 would mean that UE support the combination of sub-slot PUCCH with type 2 HARQ-ACK codebook, then if UE further support sub-slot PUCCH with enhanced type 3 CB need some separate capability reporting, or as the compromised solution to rely on the newly added component to control the potential number of PUCCHs to be transmitted for type 3 in a slot.
2. FG 11-3 itself, we don’t have the component to report the supported maximum number of actual PUCCH transmission in a slot, therefore we need to add the component to 25-6 here.

Based on the above analysis, we would suggest to modify proposal 4-2’ as below:
[FL3] High priority compromised proposal 4-2’:
· Components 1 to 4 in FG 25-6 are confirmed
· Add a component (e.g. component 5) to FG 25-6 as below:
· Supported maximum number of actual PUCCH transmissions for enhanced type 3 HARQ-ACK codebook feedback within a slot 
Candidate values for the component is: {1, 2, 3, 4, 5, 6, 7}

	Nokia, NSB
	We support 4-2. 

	LG
	We prefer original proposal but are open to discuss both. We would like to clarify some points. 
Firstly, ‘what the maximum number of PUCCH transmission for enhanced type-3 means’ should be clarified. We have some of interpretation on the wording: 
If UE report the maximum number as X,
1. gNB should schedule PUCCHs less than X in every slots.
2. gNB should schedule PUCCHs less than X in a slot where enhance type-3 indicated to be transmitted.
3. gNB should schedule less than two of enh.type-3 codebook in every slots.

On the other hand, though we don’t have the restriction on FG 11-3 itself, but we have similar restriction on FG 11-4, at least not to increase the PUCCH transmission when UE is configured with different priorities. How they can work jointly and does it really additionally necessary even if enhance type-3 codebook wouldn’t increase the number of PUCCH transmission in a slot?
In addition, we think FG 10-16 requires more capable UE, than 25-6 in some aspect. And FG 10-16 currently works with FG 11-3 without such restriction. For our understanding, FG 25-6 would means simplified type-3 HARQ-ACK procedure, rather than requiring additional complexity. We are wondering which parts of FG 25-6 requires the restriction comparing to FG 10-16. 

	Spreadtrum
	We are fine to support FL’s proposal, and also fine with HW’s update. Thank you for your great effort.
In addition, minor change as FL proposed for FG25-7 can be adopted for FG25-6 too. The component 1 is changed as:
1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_1 and/or DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)

A clarify in the Note can be: “For component 4, PHY priority indication in two triggering DCI formats is only supported if UE reports 11-4b”, to make it more clear. 

	QC 2
	For finer UE type separation, it is reasonable to support separation of the feature 25-6 per PUCCH slot or sub-slot configuration. The effort to find a compromise is appreciated, but the compromised proposal does not target the source differentiating PUCCH slot to sub-slot configuration. Good to clarify in the compromised proposal that the higher than 1 numbers of maximum Rel. 17 Type 3 HARQ CBs, e.g. 2-7, applies for sub-slot based configuration. 

	Ericsson
	Support proposal 4-2

	Moderator
	Summary of companies view
· proposal 4-2: vivo, DCM, Nokia/NSB, LG, SPRD, E///
· compromised proposal 4-2: vivo, DCM, [LG], SPRD
· compromised proposal 4-2’: HW/HiSi, [LG], SPRD

Given a number show flexibility to accept compromised proposal 4-2/4-2’, 4-2’ proposed by HW/HiSi is set with the following update. Also, clarification is necessary for the comment from LG.
· Components 1/3 are updated based on the comment from SPRD, while it would need further discussion similar to proposal 4-4b
· A note is added based on the comment from SPRD
· Clarification for candidate values for component 5 is added based on the comment from QC

[GTW3] High priority compromised proposal 4-2’:
· FG 25-6 is updated as follows
	25. NR_IIOT_URLLC_enh
	25-6
	Enhanced type 3 HARQ-ACK codebook feedback
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks. 
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_1 and DCI 1_2 (for a UE supporting DCI format 1_2, 11-1)
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot
	10-16
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured

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




	Spreadtrum
	We support the compromised proposal 4-2’.

	Moderator
	Following agreement was made in the GTW session on Jan 24
[bookmark: _Hlk93930018]Agreement
· FG 25-6 is updated as follows
	25. NR_IIOT_URLLC_enh
	25-6
	Enhanced type 3 HARQ-ACK codebook feedback
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks. 
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_1 and DCI 1_2 (for a UE supporting DCI format 1_2, 11-1)
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot
	10-16
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured

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







[FL1] High priority question 4-4:
· Companies are encouraged to provide views on whether/how to separate FG 25-7
· Separate FG per DCI format
· Support: Spreadtrum
· Separate component 2 as another FG
· Support: Spreadtrum
· HARQ-ACK re-transmission can be used without two priorities
	Company
	Comment

	DOCOMO
	We don’t think separate capabilities are needed. It seems DCI format and priority handling does not change UE complexity a lot for FG 25-17.

	vivo
	Similar handling as FG25-6 can be used for FG25-7 on whether to split the FG for different priorities and different DCI formats. We are open for discussion. 

	OPPO
	We are open to the above capability separation. 

	New H3C
	We support this proposal.

	QC
	No need for separate capabilities.

	Samsung
	For the first proposal, we would like to understand motivation first. 
For the second proposal, it is our understanding that current component 2 is only valid for a UE supporting two HARQ-ACK codebooks..

	LG
	For 25-6, UE behaviors are basically same regardless of indicated priorities. We don’t think the separation is not necessary at least for DCI format. We are fine with the separation based on the component 2. 

	ZTE
	Open to separate component 2 as another FG.

	Nokia, NSB
	No need to separate FG 25-7.

	Intel
	Seems no separation is necessary. If a UE supports Triggered HARQ-ACK codebook for DCI 1_1, then for DCI 1_2 there is no additional implementation complexity.

	Spreadtrum
	For proposal 1, HARQ-ACK re-transmission can be used without two priorities. Component 2 is not an essential combined part.
For proposal 2, even if UE support FG 11-4, it may not support FG 11-4b (DL priority indication in DCI with mixed DCI formats). Such as only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP. Thus, for the current component 1, it implies that only mixed DCI formats to schedule HARQ-ACK re-transmission with mixed priority. It requires more complexity for UE implementation. So we propose to separate DCI formats for the single DCI format or mixed DCI formats.

	Moderator
	Summary of companies view
· Separate FG per DCI format
· Support: Spreadtrum, New H3C
· Not support: DOCOMO, QC, LG, Nokia, NSB, Intel
· DCI format handling does not change UE complexity a lot
· Open to discuss: vivo, OPPO
· Similar handling as FG 25-6
· Need clarification of the motivation: Samsung
· Separate component 2 as another FG
· Support: Spreadtrum, New H3C, LG
· HARQ-ACK re-transmission can be used without two priorities
· Not support: DOCOMO, QC, Samsung, Nokia, NSB, Intel
· priority handling does not change UE complexity a lot
· current component 2 is only valid for a UE supporting two HARQ-ACK codebooks.
· Open to discuss: vivo, OPPO, ZTE
· Similar handling as FG 25-6

Given that there is no majority view, further discussion in GTW session would be necessary

	FL2
	This proposal could not be discussed in the GTW session on Jan 18. Companies are invited to try to address the concern from other sides.

	Ericsson
	Do not support the proposals to split FG 25-6. For this FG, UE implementation complexity is not affected by DCI format or PHY priority.

	Spreadtrum
	· Separate component 2 as another FG, and Separate FG per DCI format
For FG 27-7 HARQ-ACK re-tx, in case of HARQ process collision, there two Alts for certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, new content or original bits. Clearly, if the priorities of the certain HARQ process changed in this period, UE have to operate accordingly. In addition, as same as FG 27-6, Considering the mixed operation of HP and LP indicated by both DCI format 1_1 and 1_2 (11-4b), or only support one DCI format 1_1 or 1_2 (11-4). We also fine to add this as a case for the new FG of different priority of HARQ-ACK re-tx.
	25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission with single priority 
	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)

	
	Yes
	N/A
	
	Per band
	No
	No
	N/A
	
	Optional with capability signaling

	
	25-7a
	Triggered HARQ-ACK codebook re-transmission with two priority 
	Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration based on PHY priority indication in one triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4), or two triggering DCI formats ((for a UE supporting 11-4b))
	
	Yes
	N/A
	
	Per band
	No
	No
	N/A
	
	Optional with capability signaling



In this meeting, early triggering is confirmed, and a new FG was agreed, so the following FG can be discussed too.
	25. NR_IIOT_URLLC_enh
	25-7b
	Early triggering of HARQ-ACK codebook re-transmission 
	1. the triggering is supported before the initial PUCCH transmission slot
	
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling



Agreement
RAN1 confirms the following RAN1#107-e working assumption: 
	Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication




	vivo
	Similar as FG25-6, so, no need of separation. 

	Moderator
	Summary of companies view
· Separate FG per DCI format
· Support: Spreadtrum, New H3C
· Not support: DOCOMO, QC, LG, Nokia, NSB, Intel, E///, vivo
· DCI format handling does not change UE complexity a lot
· Open to discuss: vivo, OPPO
· Similar handling as FG 25-6
· Need clarification of the motivation: Samsung
· Separate component 2 as another FG
· Support: Spreadtrum, New H3C, LG
· HARQ-ACK re-transmission can be used without two priorities
· Not support: DOCOMO, QC, Samsung, Nokia, NSB, Intel, E///, vivo
· priority handling does not change UE complexity a lot
· current component 2 is only valid for a UE supporting two HARQ-ACK codebooks.
· Open to discuss: vivo, OPPO, ZTE
· Similar handling as FG 25-6
· Separate FG for the support for the triggering before the initial PUCCH transmission slot
· Support: SPRD
· Based on the agreement

Given majority companies prefer not to separate FG per DCI format or separate component 2, following proposals are made
[GTW2] High priority proposal 4-4a:
· FG 25-7 is not separated per DCI format

[GTW2] High priority proposal 4-4b:
· Component 2 in FG 25-7 is not separated as another FG

In addition, Spreadtrum proposed to separate an FG for the support for the triggering before the initial PUCCH transmission slot based on the agreement in this RAN1 meeting. Therefore, following proposal is made
[GTW2] High priority proposal 4-4c:
· Add an FG for the support for the triggering before the initial PUCCH transmission slot as follows
	25. NR_IIOT_URLLC_enh
	25-7a
	HARQ-ACK codebook re-transmission triggered before the initial PUCCH transmission slot
	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) before the initial PUCCH transmission slot
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)

	25-7
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling




	FL3
	These proposals could not be discussed in the GTW session on Jan 20. Companies are invited to provide view whether these proposals are acceptable not. Please also try to address the concern from other side.
[FL3] High priority proposal 4-4a:
· FG 25-7 is not separated per DCI format

[FL3] High priority proposal 4-4b:
· Component 2 in FG 25-7 is not separated as another FG

[FL3] High priority proposal 4-4c:
· Add an FG for the support for the triggering before the initial PUCCH transmission slot as follows
	25. NR_IIOT_URLLC_enh
	25-7a
	HARQ-ACK codebook re-transmission triggered before the initial PUCCH transmission slot
	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) before the initial PUCCH transmission slot
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)

	25-7
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling




	vivo
	We support above High priority proposal 4-4a and High priority proposal 4-4b.
For High priority proposal 4-4c, based on AI 8.3.1 HARQ in GTW session, it related to the introducing the UE capability reporting on the UE supported value of the minimum value and maximum value for HARQ_retx_offset. We are open for it. 

	DOCOMO
	We support proposal 4.4-a and proposal 4.4-b but we would suggest the following modification to solve the companies’ concern. 
For component 1, regarding Spreadtrum’s concern on mixed priority support, can we make small updates (“/or” is added) to address Spreadtrum’s concern?
Component 1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and/or DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
It is still not very clear to us what the potential UE complexity is due to component 2. It would be appreciated if proponents could elaborate more. We think FG separation is not needed for component 2. We are also fine to add a note that “component 2 is only valid for a UE supporting two HARQ-ACK codebooks”, as commented by Samsung.
We are fine with Proposal 4.4-c.

	ZTE
	Support proposal 4-4a and 4-4b, the revision from DOCOMO is also fine.
For proposal 4-4c, as the value range of offset are under discussed and not determined, it is better to suspend the proposal now.

	Huawei, HiSilicon 
	1. We are fine with proposal 4-4a. As to the modification from DOCOMO on component 1 to address Spreadtrum concern, it may not work because it is not clear whether the UE support DCI format 1_1, DCI format 1_2 or DCI format 1_1 plus DCI format 1_2. Or you mean it will allow UE to report which DCI format (s) to support? 
2. We are fine with proposal 4-4b also. But also open to hear more motivations from Spreadtrum.
3. For proposal 4-4c, as commented by vivo, we may need to wait for more progress in agenda 8.3.1 first on the supported value of the minimum value and maximum value for HARQ_retx_offset.

	Nokia, NSB
	We support 4-4a and 4-4b. We do not support with the revision from DOCOMO above, as gNB would not know which DCI formats can be used for the UE in practice. 
Do not support current 4-4c. We would like to second the comment from vivo above. There seems to be the intention by some companies to make the HARQ-ACK offset range the UE supports a UE capability. Meaning, this would include the early triggering as a UE supporting earlier triggering would only indicate a positive range. So it would therefore (for companies suggesting such a range to be a UE capability), be better to add another (third) component into 25-7 and then have the min & max value of the value range based on UE capability signaling. 

	LG
	We are fine with proposal 4-4a/b also with DOCOMO’s modification. 
For proposal 4-4c, we share similar view to vivo. It would be safer to wait discussion in AI 8.3.1

	Spreadtrum
	We are fine with proposal 4-4a/b also support DOCOMO’s modification. Thank you for your great effort. Same as FG 25-6, would you clarify in the Note that: “For component 2, PHY priority indication in two triggering DCI formats is only supported if UE reports 11-4b
For proposal 4-4c, we prefer to keep it, and keep the component opens, waiting more progress in AI 8.3.1. 

	QC
	Support proposals 4-4a and 4-4b and 4-4c.

	Ericsson
	Support Proposal 4-4a, 4-4b.
Do not support Proposal 4-4c.

	Moderator
	Summary of companies view
· 4-4a
· Support: vivo, DCM, ZTE, HW/HiSi, Nokia/NSB, LG, E///, QC
· “DCI format 1_1 and DCI format 1_2” is revised to “DCI format 1_1 and/or DCI format 1_2”
· it is not clear whether the UE support DCI format 1_1, DCI format 1_2 or DCI format 1_1 plus DCI format 1_2
· 4-4b
· Support: vivo, DCM, ZTE, HW/HiSi, Nokia/NSB, LG, E///, QC
· Add a note: “For component 2, PHY priority indication in two triggering DCI formats is only supported if UE reports 11-4b”: SPRD
· 4-4c
· Open: vivo
· Support: DCM, QC
· Not support: E///
· Add a component in FG 25-7 for supported value of the minimum value and maximum value for HARQ_retx_offset: Nokia/NSB
· Wait for the progress in AI 8.3.1: ZTE, HW/HiSi, LG

Given above, proposal 4-4a and 4-4b are updated as follows. Proposal 4-4c will be further discussed after some progress is made in AI 8.3.1
[GTW3] High priority proposal 4-4a:
· FG 25-7 is not separated per DCI format
· Component 1 is revised as “Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and/or DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)”

[GTW3] High priority proposal 4-4b:
· Component 2 in FG 25-7 is not separated as another FG
· Add a note: “For component 2, PHY priority indication in two triggering DCI formats is only supported if UE reports 11-4b”


	Spreadtrum
	We support the proposal 4-4a and 4-4b.

	Moderator
	Following agreements were made in the GTW session on Jan 24

[bookmark: _Hlk93930251]Agreement
· FG 25-7 is not separated per DCI format

Agreement
· Component 2 in FG 25-7 is not separated as another FG





Medium priority question 4-5:
· Companies are encouraged to provide views on whether the type of FGs 25-4 to 25-7 should be per UE or per band or per FSPC
· FG 25-4
· Per UE: ZTE, Samsung, DOCOMO, Intel, Ericsson, Nokia, NSB
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per band: vivo, Spreadtrum, OPPO
· As prerequisite FGs
· Per FSPC: Qualcomm
· FG 25-5
· Per UE: ZTE, Samsung, DOCOMO, Intel, Ericsson, Nokia, NSB
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per band: vivo, OPPO
· As prerequisite FG (10-16)
· Per FS: Spreadtrum
· As prerequisite FG (11-4)
· Per FSPC: Qualcomm
· FG 25-6
· Per UE: ZTE, Samsung, DOCOMO, Intel, Ericsson, Nokia, NSB
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per band: Huawei, HiSilicon, vivo, Spreadtrum, OPPO
· As prerequisite FGs
· Per FSPC: Qualcomm
· FG 25-7
· Per UE: Huawei, HiSilicon, ZTE, Samsung, DOCOMO, Intel, Ericsson, Nokia, NSB
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per band: Spreadtrum, Qualcomm
· Similar as enhanced Type 3 HARQ-ACK CB, HARQ-ACK re-transmission also need to be per band
· Per FS: vivo
· As prerequisite FGs
	Company
	Comment

	vivo
	The type of FGs 25-4 to 25-7 should be per band.

	New H3C
	The type of FGs 25-4 to 25-7 should be per UE.

	QC
	Per UE capability signaling does not work. Below is the 3GPP process of IODT confirmation. In theory, this applies to any feature. One can ignore the 6 months part for new (e.g. Rel-17) features. The key part is that test opportunity has to exist with two separate commercial infra coming from two different vendors. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.
[image: ]
We can discuss whether per FSPC, per FS, per BC, or per band is needed. But per UE does not work.

	Nokia, NSB
	Per UE
Response to Qualcomm’s comments on section 2. 

	Intel
	Per UE from technical perspective. The potential testing issue should be kept aside for now, and if confirmed, may be brought to change the signaling.

	Huawei, HiSilicon
	Per band at least for 25-4/5/6 to align with the prerequisite. For 25-7, ok to do it per UE.

	Ericsson
	Per UE




Low priority question 4-6:
· [bookmark: _Hlk84717244]Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-4 to 25-7
· FG 25-4
· FG 10-16 and 11-1: Samsung, DOCOMO, Spreadtrum
· FG 25-5
· FG 10-16 and 11-4: Samsung, DOCOMO, Spreadtrum
· FG 25-6
· FG 10-16 should be removed: Huawei, HiSilicon, OPPO
· Enhanced type 3 HARQ-ACK codebook feedback is to achieve smaller size compared to Rel-16 type 3 HARQ-ACK codebook
· FG 10-16 should be kept: DOCOMO, Spreadtrum
· FG 11-1 and 11-4 should be added: ZTE, DOCOMO
· FG 25-4 and 25-5: Samsung
· FG 25-7
· FG 11-1 and 11-4 should be added: vivo, ZTE, DOCOMO
	Company
	Comment

	Nokia, NSB
	We are fine with the latest list of prerequisite FGs (no need for changes). 
Few comments still here on proposal by other companies: 
· 25-6: 
· neither 11-1, 11-4, 25-4 nor 25-5 can be added, as the enhanced Type 3 CB can be operated also without the support for DCI format 1_2 or PHY priority operation. Therefore, there is no need to have these a FGs
· 11-16 should be kept, as the R16 type codebook can be also configured as one enhanced Type 3 CB. Therefore, R16 Type 3 CB needs to be supported as well. 
25-7: 11-1 and 11-4 should not be added, as HARQ-ACK re-transmission can also be supported without PHY priority operation and the need to support DCI format 1_2. 

	Ericsson
	Support the existing prerequisites for 25-4 to 25-7. No need to change

	
	




Low priority question 4-7:
· Companies are encouraged to provide views on whether/how to revise components in FGs 25-4 to 25-7
· FG 25-4
· Component 1 can be revised as “Support feedback of type 3 HARQ-ACK codebook with full size or reduced size with either one of low or high priority, triggered by a DCI 1_2 scheduling a PDSCH”: DOCOMO
· Component 2 can be revised as “Support feedback of type 3 HARQ-ACK codebook with full size or reduced size with either one of low or high priority, triggered by a DCI 1_2 without scheduling a PDSCH using a reserved FDRA value”: DOCOMO
· FG 25-5
· Component can be revised as “Support transmission of type 3 HARQ-ACK codebook with full size or reduced size using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI”: DOCOMO
· FG 25-6
· Component 1 can be revised as “Support feedback of enhanced type 3 HARQ-ACK codebook with or without priority indicator in the triggering DCI, triggered by a DCI 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, and 1-1)”: DOCOMO
· Add new sub-components for components 3, i.e. with PDSCH scheduling, without PDSCH scheduling and Enhanced Type 3 codebook indicator field in DCI: Spreadtrum
· Change the wording “DCI format 1_1 and DCI format 1_2” to “DCI format 1_1 and/or DCI format 1_2”: OPPO
· FG 25-7
· ‘sub-slot’ should be added to the first component: vivo
· Component 1 can be revised as “Support HARQ-ACK re-transmission from an earlier PUCCH slot of the cancelled HARQ-ACK based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)”: ZTE, DOCOMO
· Change the wording “DCI format 1_1 and DCI format 1_2” to “DCI format 1_1 and/or DCI format 1_2”.: OPPO
· Change the wording “PUCCH slot” in the components to “PUCCH slot/sub-slot”: OPPO
· Add a component as “Support HARQ-ACK codebook construction by appending the HARQ-ACK codebook to be re-transmitted to the HARQ-ACK codebook of the indicated PUCCH per PHY priority and per HARQ-ACK CB Type”
	Company
	Comment

	Nokia, NSB
	Do not agree with the proposed changes to 25-4 & 25-5: There could be also UEs not supporting reduced size (i.e. only R16 Type 3 CB operation) and support the related PHY priority handling & DCI format 1_2. 
25-6: We do not see a needed change here, as 
· We do not agree with the suggested addition to component 1. The PHY priority handling is a different issue and not really integral part here. 
· We do not see a need for additional sub-components proposed for component 3
· We do not agree with the change to ‘DCI format 1 and/or DCI format 2’, as DCI format 1 should always be supported. Only DCI format 1 is conditional 
25-7: 
· ‘sub-slot’ could be added as proposed by vivo & OPPO, but we don’t see this as essential
· We do not agree with the proposed changes by ZTE & DOCOMO, as the re-transmission can also be triggered in case the HARQ-ACK codebook had not been correctly received. We do not have any such restriction agreed. 
· We do not agree with the proposed change by OPPO to ‘DCI format 1 and/or DCI format 2’, as DCI format 1 should always be supported. Only DCI format 1 is conditional
· We could be fine with the additional component on the CB appending, but don’t see this as essential as this is integral part of the operation. 

	Ericsson
	We are fine with not changing the component description

	
	




Low priority question 4-8:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 25-4 to 25-7 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	





5. 25-8: Semi-static HARQ-ACK codebook for sub-slot PUCCH
In [1], FG 25-8 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

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



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[3]
	Huawei, HiSilicon
	1) FG 25-8: Change “Per UE” to “Per FS” to align with the prerequisite. 

	[5]
	ZTE
	Index 25-8:
The type definition from moderator on index 25-8 is “Per UE”. But we think “Per FS” is better for the feature group as the prerequisites of “Per sub-slot URLLC feature in Rel-16” is per FS.
Proposal 5: The type of FGs 25-8 should be kept as per FS.

	[7]
	Samsung
	Confirm all yellow highlight parts

	[8]
	NTT DOCOMO, INC.
	· FG 25-8: Semi-static HARQ-ACK codebook for sub-slot PUCCH
· Type should be per UE
· FGs 4-11 and 11-3 can be kept as prerequisite feature groups.

	[9]
	Spreadtrum Communications
	· Prerequisite FGs: 4-11 and 11-3
· Type: per FS, to keep consistence with FG 11-3

	[10]
	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).

Therefore, the feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 9: Feature 25-8 (Semi-static HARQ-ACK codebook for sub-slot PUCCH) should be supported per Feature Set Per Component Carrier (FSPC).
	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
Per FSPC
	No
	No
	N/A
	
	Optional with capability signaling




	[11]
	OPPO
	Type: To align with their prerequisite feature groups, we support per FS for FG 25-8.
Proposal 9: The type of FG 25-8 is per FS.

	[12]
	Intel Corporation
	From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-8	Semi-static HARQ-ACK codebook for sub-slot PUCCH

	[13]
	Ericsson
	From our perspective, the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378)
1. Adopt “Per UE” type for FG 25-1 to FG 25-10.




Discussion
Medium priority question 5-1:
· Companies are encouraged to provide views on whether the type of FG 25-8 should be per UE or per FS or per FSPC
· Per UE:Samsung, DOCOMO, Intel, Ericsson
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per FS: Huawei, HiSilicon, ZTE, Spreadtrum, OPPO
· to align with the prerequisite FGs
· Per FSPC: Qualcomm
	Company
	Comment

	vivo
	FG 25-8 should be per FS to align with the prerequisite FG

	Apple
	Per FS is preferred

	New H3C
	We support the type of FG 25-8 should be per UE

	QC
	Per UE capability signaling does not work. Below is the 3GPP process of IODT confirmation. In theory, this applies to any feature. One can ignore the 6 months part for new (e.g. Rel-17) features. The key part is that test opportunity has to exist with two separate commercial infra coming from two different vendors. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.
[image: ]
We can discuss whether per FSPC, per FS, per BC, or per band is needed. But per UE does not work.

	Nokia, NSB
	Per UE

	Intel
	Per UE from technical perspective. The potential testing issue should be kept aside for now, and if confirmed, may be brought to change the signaling.

	Ericsson
	Per UE.
The functionalities for the FG are not affected when testing for different bands. The IODT issue is a generic issue on licensed/unlicensed/NTN. It’s nothing specific to the FG.




Low priority proposal 5-2:
· Prerequisite feature groups for FG 25-8 are confirmed as FGs 4-11 and 11-3
· Support: Samsung, DOCOMO, Spreadtrum
	Company
	Comment

	Nokia, NSB
	Support the current prerequisite FGs

	Huawei, HiSilicon
	Fine with it. 

	Ericsson
	Support




Low priority question 5-3:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 25-8 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	





6. 25-9 to 25-10: PUCCH cell switching
In [1], FGs 25-9 to 25-10 are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[3]
	Huawei, HiSilicon
	1) [bookmark: OLE_LINK65]FG 25-9/25-10: For FFS whether to separate the capability for different numerologies, we think it should be independent UE capability for same numerology and different numerologies to leave more flexibility at the UE side.

	[4]
	vivo
	· Whether to separate the capability for different numerologies
PUCCH cell switching with same or different numerologies may require different UE capabilities. PUCCH cell switching with same numerology should be the baseline and PUCCH cell switching with different numerologies should be deemed as a more advanced UE feature. Supporting separate UE capability provide flexible UE implementation. We suggest split FG 25-9 and FG 5-10 into separate UE capabilities, i.e., the one for the capability for same numerology and the other for different numerologies between switchable carriers.
· Applicable cases
For FG 25-9, semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI. This should be captured in the corresponding components column.
For FG 25-10, according to the agreement, in addition to HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
For FG 25-10, these applicable cases should be explicitly described in the components.
· Type 
PUCCH cell switching is only used for TDD scenario, the type should be per Feature Set per Band combination.
[bookmark: _Hlk86761320]Proposal 5: For FG 25-9 and 25-10, support separate UE capability for different numerologies. The applicable cases should be explicitly described in the components. The type should be Per FSBC.
	25.NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell  switching with the same numerology
	1.Semi-static PUCCH cell switching with the same numerology using configured time-domain pattern of applicable PUCCH cell / carrier 
FFS whether to separate the capability for different numerologies
2.semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
	 
	Yes
	N/A
	 
	Per UEFSBC
	No
	No
	N/A
	 
	Optional with capability signaling

	25.NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell  switching with the different numerologies
	1.Semi-static PUCCH cell switching with the same or different numerologies using configured time-domain pattern of applicable PUCCH cell / carrier 
FFS whether to separate the capability for different numerologies
2.semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
	 
	Yes
	N/A
	 
	Per UEFSBC
	No
	No
	N/A
	 
	Optional with capability signaling

	25.NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication with the same numerology
	PUCCH cell switching with the same numerology based on dynamic indication in the DCI scheduling the PUCCH, which is applicable to 
a) HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
b) HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
c) HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
d) HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
e) triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
FFS whether to separate the capability for different numerologies

	 
	Yes
	N/A
	 
	Per UEFSBC
	No
	No
	N/A
	 
	Optional with capability signaling

	25.NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication with the different numerologies
	PUCCH cell switching with the same or different numerologies based on dynamic indication in the DCI scheduling the PUCCH, which is applicable to
a) HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
b) HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
c) HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
d) HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
e) triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
FFS whether to separate the capability for different numerologies

	 
	Yes
	N/A
	 
	Per UEFSBC
	No
	No
	N/A
	 
	Optional with capability signaling




	[5]
	ZTE
	Index 25-9 and 25-10:
The type definition from moderator on index 25-9 and 25-10 is “Per UE”. But we think “Per BC” is better for the two feature group. For a certain UE, not all the band combination is suitable for PUCCH switching, for example, one UE could switch between carrier 1 and carrier 2, but carrier 3 is not allowed for switching. So the feature of supporting Semi-static PUCCH carrier switching or dynamic PUCCH carrier switching seems more suitable as Per BC definition.
Proposal 6: The type of the feature group 25-9 and 25-10 is proposed to change to Per BC.

	[7]
	Samsung
	· 25-9:
· “Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier”
· Separating feature for the case of different numerologies.
· Adding “support PUCCH carrier switching only among two different TDD cells with PUCCH configured on the NUL carrier”
· 25-10:
· Separating feature for the case of different numerologies.
· Adding “support PUCCH carrier switching only among two different TDD cells with PUCCH configured on the NUL carrier”
· Necessity of considering different TA(Timing Advance) impact for PUCCH cell switching
For PUCCH cell switching, it is likely that some UEs are configured to transmit two PUCCHs simultaneously if two cells are included in different TAG (Timing Advance Group). For example, as shown in Figure 1, there are two cells for supporting PUCCH cell switching. If a UE is scheduled to transmit first PUCCH at slot 0 in CC1 and then transmit second PUCCH at slot 1 in CC0, the UE needs to transmit both PUCCH simultaneously in the overlapped time when those cells are configured to different TAG having TA values. So, this issue would increase UE implementation’s complexity since it requires simultaneous PUCCH transmissions in a PUCCH group although this is not intended operation of PUCCH cell switching. 
[image: cid:OUUB9220TQUP@namo.co.kr]
Figure 1. PUCCH cell switching in case of different TA

In order to reduce UE implementation’s complexity, we would like to propose the following new UE feature. With that, a UE can do overlapped PUCCH transmission as shown in Figure 1 if the UE reports the following UE feature. Otherwise, it should be avoided by gNB scheduling.  

	[8]
	NTT DOCOMO, INC.
	· FG 25-9: Semi-static PUCCH cell switching
· Regarding the FFS whether to separate the capability for different numerologies, we prefer not to separate the capability for different numerologies. There is no additional UE complexity for different numerology case and same numerology case. 
· Type should be per UE
· FG 25-10: PUCCH cell switching based on dynamic indication
· Regarding the FFS whether to separate the capability for different numerologies, we prefer not to separate the capability for different numerologies. There is no additional UE complexity for different numerology case and same numerology case.  
· Type should be per UE

	[9]
	Spreadtrum Communications
	· Components:
· FGs 25-9 and 25-10 are split into ones for the capability for same numerology and the others for different numerologies between switchable carriers
· Type: FG 25-9 to 25-10: per BC

	[10]
	Qualcomm Incorporated
	With regards to the Feature 25-9, the feature is not necessary at FDD. The feature should be supported, for obvious reasons, per Feature Set per Band combination.

Proposal 10: Feature 25-9 (semi-static PUCCH cell switch) and 25-10 (dynamic PUCCH cell switch) are for TDD only. Furthermore, they should be per band combination rather than per UE. 
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell  switching
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
Per BC
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
Per BC
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling




	[11]
	OPPO
	The high priority discussion point is whether to separate the capability for different numerologies. To our understanding, if PUCCH cell switching for same numerology and different numerologies are both supported, it should be based on separate UE capability similar with cross-carrier scheduling with same or different numerologies. This is because for PUCCH cell switching with different numerologies, additional UE implementation is needed to handle the timing conversion for different SCS. 
In addition, it was agreed in last RAN1 meeting that Rel-17 supports PUCCH cell switching between 2 cells, we suppose this should be added to the components of FG 25-9 and FG 25-10. 
Agreement
PUCCH cell switching between 2 cells is supported in Rel-17. 
Proposal 10: For FG 25-9 and FG 25-10:
1) Separate the UE capability for same numerology and different numerology;
2) Add the description of supported cells for PUCCH cell switching to the components of FG 25-9 and 25-10.

	[12]
	Intel Corporation
	· 25-9 Semi-static PUCCH cell switching
· 25-10 PUCCH cell switching based on dynamic indication
· Regarding the FFS whether to separate the capability for different numerologies, we are supportive. As it can be seen in current discussions, the different numerologies require additional handling mechanisms for the cases of SCS reference larger or smaller than SCS of switched cell. 

	[13]
	Ericsson
	From our perspective, the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378)
1. Adopt “Per UE” type for FG 25-1 to FG 25-10.
It has been discussed last meeting whether each of these features should be split into two capabilities, one for the same numerology between two cells and the other for different numerologies between two cells.
From our point of view, such split is not needed. During the discussion of PUCCH cell switching, the possibility of having different numerologies has been a central assumption in design. Hence, the corresponding agreements were inclusive with respect to numerologies being the same or different, and there is no agreement to differentiate the behaviour for the same or different numerologies.

Do not split FG 25-9 and FG 25-10 each into two capabilities, one for the same numerology and the other for different numerologies between two cells for cell switching.

	[14]
	MediaTek Inc.
	PUCCH cell switching (FG25-9 & FG25-10): PUCCH cell switching feature should have UL CA as Prerequisite FG. Also, the type for FG25-9 & FG25-10 should be per band combination. Given the different required UE implementation complexities, the PUCCH cell switching should be reported separately for the case where the carriers have different numerologies.
	Index
	Feature group
	Components
	Prerequisite FG
	Type

	Note
	Mandatory/Optional

	25-9
	Semi-static PUCCH cell switching
	
	FG6-6
	Per UEBC
	
	Optional

	25-10
	PUCCH cell switching based on dynamic indication
	
	FG6-6
	Per UEBC
	
	Optional



Proposal 1: Change the Type of FG25-9 & FG25-10 from “Per UE” to “Per BC”, and add FG6-6 as “Prerequisite FG” for these two FGs.
Proposal 2: FG25-9 & FG25-10 are reported separately for the case where the carriers have different numerologies.

	[15]
	Nokia, Nokia Shanghai Bell
	· 25-9:
· No need for separate capabilities for different numerologies
· Per UE
· 25-10:
· No need for separate capabilities for different numerologies
· Per UE




Discussion
[FL1] High priority proposal 6-1:
· FGs 25-9 and 25-10 are split into ones for the capability for same numerology and the others for different numerologies between switchable carriers
· Support: Huawei, HiSilicon, vivo, Samsung, Spreadtrum, OPPO, Intel, MediaTek
· to leave more flexibility at the UE side
· PUCCH cell switching with same numerology should be the baseline and PUCCH cell switching with different numerologies should be deemed as a more advanced UE feature
· for PUCCH cell switching with different numerologies, additional UE implementation is needed to handle the timing conversion for different SCS
· Not support: DOCOMO, Ericsson, Nokia, NSB
· no additional UE complexity for different numerology case and same numerology case
· no agreement to differentiate the behaviour for the same or different numerologies
	Company
	Comment

	DOCOMO
	As commented in our contribution, we prefer not to separate the capability for different numerologies. There is no additional UE complexity for different numerology case and same numerology case.

	vivo
	As reasons provided above, we support split FGs 25-9 and 25-10 into ones for the capability for same numerology and the others for different numerologies between switchable carriers. 


	OPPO
	Support to split the capability for same and different numerology since additional UE behavior is needed for PUCCH cell switching between cells with different numerologies

	New H3C
	We support FL proposal on •	FGs 25-9 and 25-10 are split into ones for the capability for same numerology and the others for different numerologies between switchable carriers

	QC
	Support. UE implementation for PUCCH cell switch with different numerology is definitely more complicated then with same numerology. Flexibility should be allowed at UE to implement PUCCH cell switch with same numerology as baseline firstly and add supporting for different numerologies later.  

	LG
	We support the proposal. Though we had removed complex situation from discussion in AI 8.3.1, there are still some UE behavior is necessary to handle different numerologies. 

	Nokia, NSB
	No need to separate the capabilities.

	Intel
	Support

	Huawei, HiSilicon
	We think it should be independent UE capability for same numerology and different numerologies, as the reasons summarized in the proposal.

	Moderator
	Summary of companies view
· Support: Huawei, HiSilicon, vivo, Samsung, Spreadtrum, OPPO, Intel, MediaTek, New H3C, QC, LG
· to leave more flexibility at the UE side
· PUCCH cell switching with same numerology should be the baseline and PUCCH cell switching with different numerologies should be deemed as a more advanced UE feature
· for PUCCH cell switching with different numerologies, additional UE implementation is needed to handle the timing conversion for different SCS
· Not support: DOCOMO, Ericsson, Nokia, NSB
· no additional UE complexity for different numerology case and same numerology case
· no agreement to differentiate the behaviour for the same or different numerologies

Given that majority companies support to split FGs 25-9 and 25-10 into ones for the capability for same numerology and the others for different numerologies between switchable carriers, following proposal is made
[GTW1] High priority proposal 6-1:
· FGs 25-9 and 25-10 are split into ones for the capability for same numerology and the others for different numerologies between switchable carriers as follows
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for same numerology between switchable carriers
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for same numerology between switchable carriers
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for different numerologies between switchable carriers
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for different numerologies between switchable carriers
	25-9
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same numerology between switchable carriers
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same numerology between switchable carriers
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different numerologies between switchable carriers
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different numerologies between switchable carriers
	25-10
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling




	FL2
	This proposal could not be discussed in the GTW session on Jan 18. Companies are invited to provide view whether proposal 6-1 is acceptable or not. Please also try to address the concern from other sides.
[FL2] High priority proposal 6-1:
· FGs 25-9 and 25-10 are split into ones for the capability for same numerology and the others for different numerologies between switchable carriers as follows
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for same numerology between switchable carriers
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for same numerology between switchable carriers
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for different numerologies between switchable carriers
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for different numerologies between switchable carriers
	25-9
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same numerology between switchable carriers
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same numerology between switchable carriers
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different numerologies between switchable carriers
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different numerologies between switchable carriers
	25-10
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling




	Huawei, HiSilicon
(updated)
	We support proposal 6-1. 

	Intel
	Support proposal 6-1

	Ericsson
	Do not support splitting 25-9 and 25-10.
During the discussion of PUCCH cell switching, the possibility of having different numerologies has been a central assumption in design. Hence, the corresponding agreements were inclusive with respect to numerologies being the same or different, and there is no agreement to differentiate the behaviour for the same or different numerologies.

	DOCOMO
	We can accept the proposal for compromise if majority companies think such splitting is necessary.

	OPPO
	Support proposal 6-1.

	Nokia, NSB
	If the FGs separated for same and different numerologies, is it correct assumption that any combination of different numerologies are then supported by the corresponding FGs?
Moreover, it seems that it is not the numerology that defines additional different handling but it is more then PUCCH slot length here. Having two CCs with the same numerology but different slot/sub-slot length (based on the proposed 25-9a/b / 25-10a/b) is having more handling needed whereas e.g. having a 15 kHz CC with 7-OS subslot and 30kHz CC with 14-OS/slot-based PUCCH slots is simpler to operate. So having numerology as a distinguishing point from UE complexity is not really applicable. 

	LG
	Support the proposal. 

	vivo
	Support proposal 6-1

	Moderator
	Summary of companies view
· Support: Huawei, HiSilicon, vivo, Samsung, Spreadtrum, OPPO, Intel, MediaTek, New H3C, QC, LG, DCM, LG, vivo
· to leave more flexibility at the UE side
· PUCCH cell switching with same numerology should be the baseline and PUCCH cell switching with different numerologies should be deemed as a more advanced UE feature
· for PUCCH cell switching with different numerologies, additional UE implementation is needed to handle the timing conversion for different SCS
· Not support: Ericsson, Nokia, NSB
· no additional UE complexity for different numerology case and same numerology case
· no agreement to differentiate the behaviour for the same or different numerologies

Given majority companies support proposal 6-1, the same proposal is set for GTW session
[GTW2] High priority proposal 6-1:
· FGs 25-9 and 25-10 are split into ones for the capability for same numerology and the others for different numerologies between switchable carriers as follows
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell switching for same numerology between switchable carriers
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for same numerology between switchable carriers
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell switching for different numerologies between switchable carriers
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier for different numerologies between switchable carriers
	25-9
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication for same numerology between switchable carriers
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for same numerology between switchable carriers
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication for different numerologies between switchable carriers
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH for different numerologies between switchable carriers
	25-10
	Yes
	N/A
	
	Per UE
	No
(TDD only)
	No
	N/A
	
	Optional with capability signaling




	FL3
	This proposal was discussed in the GTW session on Jan 20 but no consensus was achieved. One compromised proposal was made from HW/HiSi that the capabilities for same numerology and for different numerologies are not separated from FG 25-9/10 but adding a note that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers. Another compromise was made from Nokia that FG 25-9/10 are not separated by same/different numerology but by number of overlapping PUCCH slot between switchable carriers.
Companies are invited to further provides view on whether either of original or compromised proposal is acceptable or not. Please also try to address the concern from other side

[FL3] High priority proposal 6-1:
· FGs 25-9 and 25-10 are split into ones for the capability for same numerology and the others for different numerologies between switchable carriers
[bookmark: OLE_LINK16][FL3] High priority compromised proposal 6-1a:
· FGs 25-9 and 25-10 are not split into multiple FGs
· Add a note in FG 25-9/10 that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
[FL3] High priority proposal 6-1b:
· FGs 25-9 and 25-10 are split into ones for the capability for same number of overlapping PUCCH slots and the others for different number of overlapping PUCCH slots between switchable carriers


	QC
	We don’t support Proposal 6-1a. 6-9/6-9a are Rel-15 UE features for CA and EN-DC with different numerologies. We don’t want to link this Rel-15 UE feature with a Rel-17 UE feature. With this proposal, we don’t know how to indicate a UE support FGs 6-9 and 6-9a, but only support PUCCH cell switch with same numerology?
We support the direction suggested by proposal 6-1b. We are open to discuss how to reformulate the proposal using terminology of PUCCH slot/sub-slot. 

	vivo
	We support FL High priority proposal 6-1 and would be fine with proposal 6-1a if the complexity for PUCCH carrier switching between different SCSs is similar as cross-CC scheduling with different SCSs.
We are not sure whether High priority proposal 6-1b is needed or not, the complexity may be similar for the overlapped PUCCH resources with different length in the same PUCCH carrier or different PUCCH carrier. 

	DOCOMO
	Our first preference is FL3  proposal 6-1a. We can also accept Proposal 6-1b for progress. 

	OPPO
	Based on the discussion on the GTW, we have a clarification question for proposal 6-1: if proposal 6-1 is adopted, for FG of same numerology, does the capability needs to be further split between same and different PUCCH slot/sub-slot length?

	ZTE
	Agree the intention to split. As the same question with OPPO, maybe 6-1b is more accurate.

	Huawei, HiSilicon
	1. We are fine with proposal 6-1.
2. We are fine with proposal 6-1a also. In our understanding, if UE already support 6-9 and 6-9a, then it should be able to support PUCCH switching between cells with different numerology. However, without this note, it would mean that if a UE report the supporting of FG 25-9/10, even the UE doesn’t support 6-9 and 6-9a, the UE has to support PUCCH switching between cells with different numerology, which to us is a big step. 
3. We are fine with the direction of proposal 6-1b also, and open to discuss the details of these FGs. 

	Nokia, NSB
	We have a preference for 6-1a, but if needed we can further consider 6-1b for sake of progress. 

	LG
	WE support proposal 6-1 or 6-1a. It seems clear. 

	Ericsson
	Support 6-1a

	Moderator
	Summary of companies view
· 6-1: vivo, HW/HiSi, LG
· 6-1a: vivo, DCM, HW/HiSi, Nokia/NSB, LG, E///, OPPO
· 6-1b: QC, DCM, ZTE, HW/HiSi, Nokia/NSB, OPPO

Given majority companies are generally fine with 6-1a and/or 6-1b, these proposals are set for GTW session for further discussion
[GTW3] High priority compromised proposal 6-1a:
· FGs 25-9 and 25-10 are not split into multiple FGs
· Add a note in FG 25-9/10 that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
[GTW3] High priority proposal 6-1b:
· FGs 25-9 and 25-10 are split into ones for the capability for same number of overlapping PUCCH slots and the others for different number of overlapping PUCCH slots between switchable carriers


	Moderator
	Following compromised proposals were discussed in the GTW session on Jan 24 but no consensus was achieved. Let’s further discuss directly over the RAN1 reflector whether we can converge on either one.

High priority compromised proposal 6-1a:
· FGs 25-9 and 25-10 are not split into multiple FGs
· Add a note in FG 25-9/10 that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
Support: vivo, DCM, HW/HiSi, Nokia/NSB, LG, E///, OPPO

High priority alternative proposal 6-1a’:
· FGs 25-9 and 25-10 are split into ones for the capability for same length of overlapping PUCCH slots and the others for different length of overlapping PUCCH slots between switchable carriers
Support: QC, DCM, ZTE, HW/HiSi, Nokia/NSB, OPPO


	Moderator
	These proposals were discussed over RAN1 reflector but no consensus was achieved. Let’s further discuss in the next RAN1 meeting.




[FL1] High priority question 6-2:
· Companies are encouraged to provide views on whether to add an FG for PUCCH cell switching with different TAGs
· Support: Samsung (see above feedback in [7] for detail)
	Company
	Comment

	DOCOMO
	Not support to add an FG for PUCCH cell switching with different TAGS.
There is no agreement that simultaneous PUCCH transmission on different CCs with TAGs is permitted. On the contrary, we have an agreement that overlapping of UCI on different CCs is not expected.
Conclusion (@RAN1#107-e)
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.

	vivo
	It is preferred to first discuss in RAN1 whether to support the case of PUCCH cell switching (in semi-static and/or dynamic manner) with different TAGs. 
If such case is supported, we prefer to set separate FGs. 

	OPPO
	We do not see the necessity to add the FG due to the conclusion cited by DOCOMO for dynamic switching and the following agreement for semi-static switching:
Agreement
For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.

	New H3C
	The motivation of this proposal isn’t clear to us and the proponent need clarify ir.

	Samsung
	Motivation is clear. In Rel-15/16, a UE only transmits actual PUCCH at a time in a PUCCH group. We think that this principle should hold even if PUCCH cell switching is considered. However, without any restriction about whether cells for PUCCH cell switching will be same or different TAG group, it is likely that two cells may have different TA value. It means that a UE may transmit two PUCCHs simultaneously in a PUCCH group due to different TA value, as shown in the figure in our contribution. So, the motivation of having the capability is to give some flexibility of UE implementation. 
Regarding conclusion/agreement cited by DOCOMO/OPPO, our understanding is that it is about logical slot timing, not actual slot timing. However, we are open to limit the case as in same TAG. So, if majority of companies think that this case is only for same TAG, we would like to suggest to add note “Note: this features applies to cells in the same TAG” in 25-9/10 for the clarification without having additional separate UE capability. 

	LG
	We think the case where PUCCH transmission are overlapped in different cells is not supported. If it is allowed by current specification, it would be preferred to discuss in RAN1 whether to support or prohibit such case. 

	Nokia, NSB
	Not clear if needed

	Intel
	Open to consider, potentially after discussion in AI 8.3.1

	Huawei, HiSilicon
	This may need some discussion first before making decision on what to do in UE feature here, it is not clear yet whether any additional 

	Moderator
	Summary of companies view
· Support: Samsung (see above feedback in [7] for detail)
· Compromised proposal: to add note “Note: this feature applies to cells in the same TAG” in 25-9/10 for the clarification without having additional separate UE capability
· Not support: DOCOMO, OPPO, Nokia, NSB
· no agreement that simultaneous PUCCH transmission on different CCs with TAGs is permitted
· an agreement that overlapping of UCI on different CCs is not expected
· Need further discussion whether to support such a case: vivo, LG, Intel
· Need clarification: New H3C

Given that proponent suggest another proposal for clarification, following proposal is made
[GTW1] High priority proposal 6-2:
add note “Note: this feature applies to cells in the same TAG” in 25-9/10

	FL2
	This proposal could not be discussed in the GTW session on Jan 18. Companies are invited to provide view whether proposal 6-2 is acceptable or not. Please also try to address the concern from other sides.
[FL2] High priority proposal 6-2:
· Add note “Note: this feature applies to cells in the same TAG” in FG 25-9/10

	Intel
	Proposal 6-2 is acceptable

	Ericsson
	We are fine with High priority proposal 6-2

	DOCOMO
	Not support the FL2 proposal. With the FL2 proposal, it seems that PUCCH cell switching is only applied to cells in the same TAG, and not allowed for cells in different TAGs. Based on current RAN1 agreements, we don’t think such limitation is common understanding by all companies. We share similar view as vivo that RAN1 discussion is needed first. 

	Samsung
	Accept the proposal. If multiple TAG might be considered in the feature, we strongly suggest to add what we originally suggest in the first round since it definitely affects UE implementation.  

	OPPO
	Proposal 6-2 is acceptable

	Nokia, NSB
	It is not clear if there is a need for such note. It does not say clearly if it applies to cells of different TAG, and it is not good practice to have ambiguous text in UE capabilities.

	LG
	We can accept the proposal. 

	ZTE
	We can accept the proposal as the open issues are not very clear after introducing the different TAGs.

	vivo
	We are fine with this proposal

	Moderator
	Summary of companies view
· Support: Samsung, Intel, OPPO, LG, ZTE, vivo, QC, HW/HiSi, E///, SPRD, New H3C
· Not support: DOCOMO, Nokia/NSB
· no agreement that simultaneous PUCCH transmission on different CCs with TAGs is permitted
· an agreement that overlapping of UCI on different CCs is not expected
· Need further discussion in AI 8.3.1: vivo, DCM

Given more companies support the proposal, the same proposal is set for GTW session
[GTW2] High priority proposal 6-2:
· Add note “Note: this feature applies to cells in the same TAG” in FG 25-9/10

	FL3
	Following proposal was made in the GTW session on Jan 20.
Agreement
· Add note “Note: this feature applies to cells in the same TAG only” in FGs 25-9/10




Medium priority question 6-3:
· Companies are encouraged to provide views on whether the type of FGs 25-9 and 25-10 should be per UE or per BC or per FSPC
· FG 25-9
· Per UE: DOCOMO, Ericsson, Nokia, NSB
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per BC: ZTE, Spreadtrum, Qualcomm, MediaTek
· not all the band combination is suitable for PUCCH switching
· Per FSPC: vivo(?)
· only used for TDD scenario
· FG 25-10
· Per UE: DOCOMO, Ericsson, Nokia, NSB
· Per BC: ZTE, Spreadtrum, Qualcomm, MediaTek
· not all the band combination is suitable for PUCCH switching
· Per FSPC: vivo(?)
· only used for TDD scenario
	Company
	Comment

	vivo
	We support the type of FGs 25-9 and 25-10 is per BC

	New H3C
	The type of FG 25-9and FG 25-10 should be Per BC.

	QC
	Per UE capability signaling does not work. Below is the 3GPP process of IODT confirmation. In theory, this applies to any feature. One can ignore the 6 months part for new (e.g. Rel-17) features. The key part is that test opportunity has to exist with two separate commercial infra coming from two different vendors. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.
[image: ]
We can discuss whether per FSPC, per FS, per BC, or per band is needed. But per UE does not work.

	Nokia, NSB
	Per UE

	Intel
	Per BC, since essentially the feature is about operation/switching between cells/carriers, where some combinations may not be easily supported by a UE.

	Ericsson
	Per UE




Low priority question 6-4:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-9 to 25-10
· FG 6-6: MTK
	Company
	Comment

	
	

	
	

	
	




Low priority question 6-5:
· Companies are encouraged to provide views on whether to add applicable cases in component descriptions of FGs 25-9 and 25-10, e.g.,
· FG 25-9
· semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
· support PUCCH carrier switching only among two different TDD cells with PUCCH configured on the NUL carrier
· FG 25-10
· PUCCH carrier switching based on dynamic indication is applicable to
· HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
· support PUCCH carrier switching only among two different TDD cells with PUCCH configured on the NUL carrier

	Company
	Comment

	Nokia, NSB
	We don’t see the need for the suggested additions above. Moreover, we are e.g. currently still discussing if some changes to the dynamic PUCCH cell switching applicability may be done. And therefore, better to be not too specific here. 

	Ericsson
	Wait for further development in AI 8.3.1 to add details

	
	




Low priority question 6-6:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 25-9 and 25-10 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	





7. 25-11: 4-bits subband CQI
In [1], FG 25-11 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

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



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[3]
	Huawei, HiSilicon
	1) FG 25-11: Fine with the current FG 25-11, including cells in yellow. 

	[7]
	Samsung
	Confirm all yellow highlight parts

	[8]
	NTT DOCOMO, INC.
	· FG 25-11: 4-bits subband CQI
· Type should be per UE
· FG 2-32 can be added as prerequisite feature group.

	[10]
	Qualcomm Incorporated
		25. NR_IIOT_URLLC_enh
	25-11
	4-bits subband CQI
	Subband CQI reporting with 4 bits per subband
	
	Yes
	N/A
	
	Per UE
Per Band
	No
	No
	N/A
	
	Optional with capability signaling




	[12]
	Intel Corporation
	From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-11	4-bits subband CQI

	[13]
	Ericsson
	[bookmark: _Toc92834123]Add FG 2-32 “Basic CSI feedback” as a prerequisite  for FG 25-11 “4-bits subband CQI”.
[bookmark: _Toc92834124]Confirm FG 25-11 “4-bits subband CQI” as a “Per UE” capability.

	[15]
	Nokia, Nokia Shanghai Bell
	· 25-11:
· Per UE




Discussion
Medium priority question 7-1:
· Type of FG 25-11 is per UE or per Band
· Per UE: Huawei, HiSilicon, Samsung, DOCOMO, Intel, Ericsson, Nokia, NSB
· Per Band: Qualcomm
	Company
	Comment

	Apple
	Per band is okay

	New H3C
	We support type of FG 25-11 should be per UE

	QC
	Per UE capability signaling does not work. Below is the 3GPP process of IODT confirmation. In theory, this applies to any feature. One can ignore the 6 months part for new (e.g. Rel-17) features. The key part is that test opportunity has to exist with two separate commercial infra coming from two different vendors. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.
[image: ]
We can discuss whether per FSPC, per FS, per BC, or per band is needed. But per UE does not work.

	ZTE
	Per UE is fine.

	Nokia, NSB
	Per UE

	Intel
	Per UE from technical perspective. The potential testing issue should be kept aside for now, and if confirmed, may be brought to change the signaling.

	Ericsson
	Per UE




Low priority proposal 7-2:
· FG 2-32 is added as a prerequisite feature group for FG 25-11
· Support: DOCOMO, Ericsson
	Company
	Comment

	QC
	2-32 is a mandatory Rel-15 UE feature without capability signaling. Whether add or not add it as prerequisite, UE has to support it anway. 

	Huawei, HiSilicon
	Fine though we think it is not necessary since 2-32 is anyway mandatory feature. 

	Ericsson
	Prefer to add. This is not a critical issue and we are fine if majority does not see the need.




Low priority question 7-3:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 25-11 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	





8. 25-12 to 25-13: UE initiating a semi-static channel occupancy
In [1], FGs 25-12 to 25-13 are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	25. NR_IIOT_URLLC_enh

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


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

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




Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[3]
	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. It can be decided whether the condition on the gap duration in component 2 needs to be captured or not, i.e., “a gap greater than 16us”. 
	25. NR_IIOT_URLLC_enh

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






	[4]
	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
Proposal 7: 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]
	Samsung
	Confirm the yellow highlight part

	[8]
	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 ones to ensure which features are included in FG 25-12
· Component 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.
· Component 3: Determination of COT initiator assumption based on rules for configured UL
· Component 4: Validating COT initiator assumption indicated in UL scheduling DCI

	[13]
	Ericsson
	The remain issue with respect to UE features for operation on shared spectrum was whether to update the component description of FG 25-12 as the following:

[bookmark: _Ref86883564]Table 2: FG 25-12 with proposed updates for component description 
	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	1. Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB.
2. 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




From our perspective, the proposed additions are important to be included and tested to ensure proper intra-operability. 
[bookmark: _Toc92834125]Adopt the proposed changes in red in Table 2 for FG 25-12.

	[15]
	Nokia, Nokia Shanghai Bell
	· 25-12:
· Confirm the FG components (i.e. remove yellow highlight)




Discussion
Low priority proposal 8-1:
· Following components are added in FG 25-12
· Component 2: 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.
· Component 3: Determination of COT initiator assumption based on rules for configured UL
· Component 4: Validating COT initiator assumption indicated in UL scheduling DCI
· Support: Huawei, HiSilicon, vivo, DOCOMO, Ericsson
	Company
	Comment

	Qualcomm
	Support

	Huawei, HiSilicon
	We support Proposal 8-1 with the following update to Component 2:
·    Component 2: 9us sSensing to initiate a semi-static CO or transmit after [a gap greater than 16us from] any transmission burst within a UE-initiated CO.
The reason for deleting “ 9us”  is to align with the Channel Access Type indicated in DCI by Row index 3 of Table 7.3.1.1.1-4A in TS 38.212 v17.0.0 when the UE is configured with ue-SemiStaticChannelAccessConfig. This is also aligned with introducing 16us sensing slot beside the default 9us sensing slot to the channel access procedures and related dynamic signaling for gNB-only initiated semi-static channel occupancy by endorsing CR0021 in R1-2112751 for TS37.213 and CR0077 in R1-2112750 for TS38.212, respectively.  
Also, from companies’s views, it seems that the “[ ]” can be removed and the condition for performing sensing within UE initiated COT “a gap greater than 16us from” can be kept for more accuracy.

	LG
	Support

	Ericsson
	Support. We are also fine with Huawei update to component 2.





9. 25-14 to [25-15]: PHY prioritization of overlapping DG-PUSCH and CG-PUSCH with different priorities
In [1], FGs 25-14 to 25-15 are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

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

	
	Per band

	N/A

	N/A

	N/A
	
	Optional with capability signaling


	25. NR_IIOT_URLLC_enh
	[25-15]
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
	12-1
	Yes
	N/A

	
	Per band

	N/A

	N/A

	N/A
	
	Optional with capability signaling




Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[2]


	New H3C Technologies Co., Ltd.
	Based on the following agreements in RAN1#107-e, the square brackets of FG 25-15 can be removed.
	Agreement
For the overlapping between LP CG and HP DG, if MAC delivers two MAC PDUs to PHY, PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. 
· On top of Rel-16 cancellation time (N2+d1) for PUCCH/PUCCH or PUCCH/PUSCH collision, additional time d3 is needed (which results N2+d1+d3 in total cancellation time) for LP CG-PUSCH and HP DG-PUSCH collision resolution.
(Working assumption) d3 = {0, }symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.
Agreement
For collision of HP DG-PUSCH and LP CG-PUSCH, the cancellation is applied per actual repetition, if HP DG-PUSCH and/or LP CG-PUSCH is repeated.


Furthermore, FG 25-14 and FG 25-15 should be merged into one feature group, FG 25-14 can be modified as follows:
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH with different PHY priorities
	Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
Support PHY prioritization of overlapping high-priority G-PUSCH and low-priority CG-PUSCH




	[3]
	Huawei, HiSilicon
	1) FG 25-14: Fine with the current FG 25-14, including cells in yellow.
2) FG 25-15: 
a) The square bracket for FG 25-15 can be removed based on the agreement in RAN1#107-e.
b) Add a component for the maximum value of additional time d3 for LP CG-PUSCH and HP DG-PUSCH collision resolution. The detail for the candidate value for d3 still need to wait for the progress from intra-UE multiplexing. 
	25. NR_IIOT_URLLC_enh
	[25-15]
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
	12-1
	Yes
	N/A

	
	Per band

	N/A

	N/A

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





	[5]
	ZTE
	Index 25-15:
As we have the agreement on the handling of the collision between LP CG PUSCH and HP DG PUSCH in RAN1#107-e meeting.
	Agreement
For the overlapping between LP CG and HP DG, if MAC delivers two MAC PDUs to PHY, PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. 
· On top of Rel-16 cancellation time (N2+d1) for PUCCH/PUCCH or PUCCH/PUSCH collision, additional time d3 is needed (which results N2+d1+d3 in total cancellation time) for LP CG-PUSCH and HP DG-PUSCH collision resolution.
· (Working assumption) d3 = {0, }symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.



For FG 25-15, the square brackets as “PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH” should be removed. 
No need to merge FG 25-14 and FG 25-15 in order to keep the flexibility of UE features. 
Proposal 7: The following modifications are proposed for feature group 25-15:
· Remove the [] of index 25-15.

	[7]
	Samsung
	Prefer to merge 25-14 and 25-15.

	[8]
	NTT DOCOMO, INC.
	· FG 25-14: PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
· Type can be per band
· FG 12-1 can be prerequisite feature group

· FG 25-15: PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
· Square brackets should be removed based on the agreement in RAN1#107-e
· Type can be per band
· FG 12-1 can be prerequisite feature group

	[9]
	Spreadtrum Communications
	FG [25-15]: confirm the FG 25-15, square brackets can be removed

	[10]
	Qualcomm Incorporated
	With regards to feature 25-14, 25-15, 25-16, they all have prerequisite 12-1 which is per FS. Therefore, they should be defined as per FS as well.
Proposal 11: Features 25-14, 25-15, and 25-16 are defined as per FS rather than per UE. 
	25. NR_IIOT_URLLC_enh
	[25-14]
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
	12-1
	Yes
	N/A

	
	Per band
Per FS

	N/A

	N/A

	N/A
	
	Optional with capability signaling


	25. NR_IIOT_URLLC_enh
	[25-15]
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
	12-1
	Yes
	N/A

	
	Per band
Per FS

	N/A

	N/A

	N/A
	
	Optional with capability signaling





	[11]
	OPPO
	In RAN1 #106bis-e meeting, FG 25-14 and 25-15 are kept with square brackets for further discussion since companies think it can wait until more progress in AI 8.3.3 is made. In last RAN1 meeting, the square brackets of FG 25-14 are removed since we achieved agreement on the handling of collision between HP CG PUSCH and LP DG PUSCH in RAN1 #106bis-e meeting. In RAN1 #107e meeting, the following agreement was reached to solve overlapping between LP CG and HP DG, so we think the square brackets of FG 25-15 should also be moved.
Agreement
For the overlapping between LP CG and HP DG, if MAC delivers two MAC PDUs to PHY, PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. 
· On top of Rel-16 cancellation time (N2+d1) for PUCCH/PUCCH or PUCCH/PUSCH collision, additional time d3 is needed (which results N2+d1+d3 in total cancellation time) for LP CG-PUSCH and HP DG-PUSCH collision resolution.
· (Working assumption) d3 = {0, }symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.
Proposal 11: Remove the [] for FG 25-15.

	[13]
	Ericsson
	In our view a single UE feature should be defined for overlapping DG-PUSCH vs CG-PUSCH of different priorities. It does not make sense that a UE would support one of 25-14/[15], but not the other. Thus we propose to expand 25-14 to include the components of [25-15].
[bookmark: _Toc92834126]Merge [25-15] into 25-14. The description is revised to “PHY prioritization of overlapping DG-PUSCH and CG-PUSCH of different priorities”. 
As shown in the agreements of AI 8.3, the UE is expected to apply cancellation per actual repetition, if (LP/HP) DG-PUSCH and/or (HP/LP) CG-PUSCH is repeated. Thus it’s necessary to add the support of PUSCH with repetition in the merged 25-14 and [25-15]. 
[bookmark: _Toc92834127]Add support of PUSCH with repetition in the components for merged 25-14 and [25-15].
Furthermore, the additional time d3 in the agreement of AI 8.3 should be added as a component to [25-15] (to be merged with 25-14.
[bookmark: _Toc92834128]Add a component for the additional cancellation time d3, together with its candidate value set: “Additional number of symbols (d3) of the preparation time needed for the high priority DG-PUSCH transmission that cancels a low priority CG-PUSCH transmission. Candidate values for d3 are: {0, }”

In summary, we suggest to update 25-14 to the following:
	25. NR_IIOT_URLLC_enh
	25-14
	PHY prioritization of overlapping PHY prioritization of overlapping DG-PUSCH and CG-PUSCH of different priorities 
	1. Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
· Cancellation is applied per actual repetition, if low-priority DG-PUSCH and/or high-priority CG-PUSCH is repeated. 
2. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
· Cancellation is applied per actual repetition, if high-priority DG-PUSCH and/or low-priority CG-PUSCH is repeated. 
· Additional number of symbols (d3) of the preparation time needed for the high-priority DG-PUSCH transmission that cancels a low priority CG-PUSCH transmission. Candidate values for d3 are: {0, }

	12-1




	[15]
	Nokia, Nokia Shanghai Bell
	· 25-14:
· Note that FG 25-14 has been confirmed last meeting already though the whole row is marked in yellow highlight in [2]. (See agreements listed under FG 25-15 below.)
· Per UE
· 25-15:
· Per UE
· Square brackets and yellow highlights can be removed, i.e. UE feature is needed, as RAN1 finalized the details of this feature during RAN1#107-e (UE capability reporting on d3 would need to be added to the ’Note’ column):




Discussion
[FL1] High priority proposal 9-1:
· FG 25-15 is kept as “PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH” (i.e. delete square brackets in FG 25-15) as follows
	25. NR_IIOT_URLLC_enh
	[25-15]
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).

	12-1
	Yes
	N/A

	
	Per band

	N/A

	N/A

	N/A
	[bookmark: OLE_LINK33]FFS: Candidate value set for component 2: d3 = {0, } symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.
	Optional with capability signaling



· Support: H3C, Huawei, HiSilicon, ZTE, DOCOMO, Spreadtrum, OPPO, Nokia, NSB
	Company
	Comment

	DOCOMO
	Support the proposal and also fine to merge FG 25-15 with FG 25-14.

	vivo
	Support to keep FG 25-15.

	OPPO
	Support the proposal. 

	QC
	Support the proposal. But we are not supportive with merging FG 25-15 and 25-14, because the difficulty level at UE to implement these two features are different. 

	Samsung
	Okay with the proposal, but it should be discussed together with question 9-2. 

	LG
	Support the proposal. 

	Nokia, NSB
	Support

	Intel
	Support

	Huawei, HiSilicon 
	Support. For the detail of d3 signaling, we can wait for the progress in AI 8.3.3.

	Moderator
	While all companies are fine to confirm FG 25-15, this can be come back when question 9-2 is resolved

	FL2
	An agreement was made in the GTW session on Jan 18 as captured in question 9-2.




[FL1] High priority question 9-2:
· Companies are encouraged to provide views on whether to merge FG 25-14 and 25-15
· Support: H3C, Samsung, Ericsson
· It does not make sense that a UE would support one of 25-14/[15], but not the other
· Not support: ZTE
· in order to keep the flexibility of UE features
	Company
	Comment

	DOCOMO
	Fine to merge FG 25-14 and FG 25-15.

	vivo
	We prefer NOT to merge the FG 25-14 and 25-15. 

	OPPO
	Fine to merge FG 25-14 and FG 25-15.

	QC
	Don’t support this proposal, because the difficulty level at UE to implement these two features are different. UE should be allowed to implement one feature, while not the other one. 

	LG
	We prefer to leave FGs separated (Not to merge). We already have separated discussion for those FGs in RAN1 due to their differences. 

	ZTE
	New timeline requirement for FG 25-15 is the working assumption, better to be individual FG. 

	Nokia, NSB
	Do not support (as we support Proposal 9.1 above)

	Intel
	Prefer not to merge.

	Huawei, HiSilicon
	Prefer not to merge FG 25-14 and FG 25-15. The mechanisms for the two FGs are different, and the impact on UE is different. 

	Moderator 
	Summary of companies view
· Support: H3C, Samsung, Ericsson, DOCOMO, OPPO
· It does not make sense that a UE would support one of 25-14/[15], but not the other
· Not support: ZTE, vivo, QC, LG, ZTE, Nokia, NSB, Intel, MTK, HW/HiSi, Apple
· in order to keep the flexibility of UE features
· difficulty level at UE to implement these two features are different

Given that there is no majority view, further discussion in GTW session is necessary

	FL2
	Following agreement was made in the GTW session on Jan 18. 

[bookmark: _Hlk93446751]Agreement
· FG 25-15 is kept as “PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH” (i.e. delete square brackets in FG 25-15) as follows
	25. NR_IIOT_URLLC_enh
	[25-15]
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
FFS whether to merge with FG 25-14

	12-1
	Yes
	N/A

	
	Per band

	N/A

	N/A

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




Regarding the FFS whether to merge with FG 25-14, this was discussed in the GTW session on Jan 18 but no consensus was achieved. Companies are encouraged to further provide view on the FFS. Please also try to address the concern from other sides.

	Ericsson
	For the sake of progress, we are OK with not merging FG 25-14 and 25-15.
Note that we also suggest to add components/clarifications to the components of 25-14 and 25-15.
· Edits for FG 25-14:
· Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH on a BWP of a serving cell
· Cancellation is applied per actual repetition, if low-priority DG-PUSCH and/or high-priority CG-PUSCH is repeated. 
· Add a component to FG 25-15:
· Cancellation is applied per actual repetition, if high-priority DG-PUSCH and/or low-priority CG-PUSCH is repeated.

	DOCOMO
	We are fine to keep them separated based on the GTW discussion. UE would need additional UE complexity for the cancelation with the new timeline.

	LG
	We still prefer separated FG. If we consider UE with skipUplinkTxDynamic=”true”, PHY prioritization between HP DG and LP CG is totally different from between HP CG and LP DG. We think there could be beneficial point. 

	ZTE
	Better to separate the FGs.

	Moderator
	Summary of companies view
· Not merge: ZTE, vivo, QC, LG, ZTE, Nokia, NSB, Intel, MTK, HW/HiSi, Apple, E///, DCM
· in order to keep the flexibility of UE features
· difficulty level at UE to implement these two features are different
· Merge: H3C, Samsung, OPPO
· It does not make sense that a UE would support one of 25-14/15, but not the other

Given majority companies prefer not to merge FG 25-14 and 25-15, following proposal is made
[GTW2] High priority proposal 9-2:
· FGs 25-14 and 25-15 are not merged


	FL3
	This proposal could not be discussed in the GTW session on Jan 20. Companies are invited to provide view whether this proposal is acceptable or not. Please also try to address the concern from other side
[FL3] High priority proposal 9-2:
· FGs 25-14 and 25-15 are not merged


	vivo
	Support FL High priority proposal 9-2.

	DOCOMO
	We are fine with the proposal.

	OPPO
	Fine with the proposal.

	ZTE
	Support 9-2

	Huawei, HiSilicon 
	Support proposal 9-2. 

	Nokia, NSB
	Support

	LG
	Support the proposal 9-2

	Ericsson
	We can accept proposal 9-2

	Moderator
	Given all companies are fine with the proposal, the same proposal is set for GTW session
[GTW3] High priority proposal 9-2:
· FGs 25-14 and 25-15 are not merged


	Moderator
	This proposal could not be discussed in the GTW session on Jan 24. Given no concern has not been received for more than 24 hours. This proposal is set for email approval after final check.

	Moderator
	Following agreement was made over the RAN1 reflector.
[bookmark: _Hlk94023012]Agreement
· FGs 25-14 and 25-15 are not merged





Medium priority question 9-3:
· Companies are encouraged to provide views on whether the type of FG 25-14 and 25-15 should be per UE or per band or per FS
· Per UE: Nokia, NSB
· Per band: Huawei, HiSilicon, DOCOMO
· Per FS: Qualcomm
· As prerequisite FG
	Company
	Comment

	vivo
	Per FS to align with prerequisite FG. 

	New H3C
	We support the type of FG 25-14 and 25-15 should be per band

	QC
	Per UE capability signaling does not work. Below is the 3GPP process of IODT confirmation. In theory, this applies to any feature. One can ignore the 6 months part for new (e.g. Rel-17) features. The key part is that test opportunity has to exist with two separate commercial infra coming from two different vendors. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.
[image: ]
We can discuss whether per FSPC, per FS, per BC, or per band is needed. But per UE does not work.

	Nokia, NSB
	Per UE, no need to follow the granularity of pre-requisites, similarly as in Rel-16.

	Intel
	Per UE from technical perspective. The potential testing issue should be kept aside for now, and if confirmed, may be brought to change the signaling.

	Huawei, HiSilicon 
	Fine to go to Per FS as well considering the prerequisite. 

	Ericsson
	Per UE




Low priority proposal 9-4:
· Prerequisite feature groups for FG 25-14 and 25-15 are confirmed as FG 12-1
· Support: Huawei, HiSilicon, DOCOMO, Spreadtrum, [Ericsson], Nokia, NSB
	Company
	Comment

	Nokia, NSB
	Support

	Ericsson
	Support

	
	





10. 25-16: Intra-UE multiplexing with different priorities
In [1], FGs 25-16 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
	1. Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH. Support separate coding for the two HARQ-ACKs.
2. [Support multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
4. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
5. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
6. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
FFS whether to separate capability for different UCI type
	11-3, 12-1

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



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[2]


	New H3C Technologies Co., Ltd.
	Based on the following guideline for Rel-17 intra-UE multiplexing framework in RAN#94-e, Capabilility#1 only will be handled in Q1 2022 and there is no more time to address other capability (capability#3).  In this case, one FG is enough for HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH we suggest removing FFS sentence in FG 25-16.
	"RAN to guide RAN1 to focus on the discussions on Capabilility#1 only in Q1 2022 for Rel-17 intra-UE multiplexing framework"




	[3]
	Huawei, HiSilicon
	1) FG 25-16:
a) For FFS whether to separate capability for different UCI type, we are open to discuss. However we may not need to split in such a detailed way for every different UCI type. 
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. In addition, if 12-1 is removed, then we can add one component “Support 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH. Support configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format” to FG 25-16.
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using on a PUCCH/PUSCH
	1. Support 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH. Support configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
12. Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH. Support separate coding for the two HARQ-ACKs.
23. [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).]
34. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
45. 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.
56. 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.
67. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
78. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
FFS whether to merge with FG 25-17
FFS whether to separate capability for different UCI type
	11-3 one of {11-4, 11-4a}, 12-1

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




	[4]
	vivo
	For FG 25-16, the prerequisite feature groups are FG 11-3 which is per FeatureSetUplink. Therefore, the type of FG 25-16 should be Per FS.
[bookmark: _Hlk86761342]Proposal 6: The type of FG 25-16 should be Per FS.
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using 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.
FFS whether to merge with FG 25-17
FFS whether to separate capability for different UCI type

	11-3, 12-1

	Yes
	N/A
	
	Per UEFS
	No
	No
	N/A
	
	Optional with capability signaling




	[5]
	ZTE
	Index 25-16
For the usage of parentheses in component of 25-16, we should keep the commonality on each part of the components. So we propose to remove the parentheses for item 4 and 5.
Proposal 8: The following adjustment is proposed for component of 25-16.
	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]
	CATT
	2) FG25-16
There is an FFS for FG25-16 on whether to separate capability for different UCI type. We do not think separate capability for different UCI type is needed. Therefore, it is proposed to delete the FFS.
Proposal 2: Separate capability for different UCI type for FG25-16 is not supported and the corresponding FFS is removed.

	[7]
	Samsung
	Remove FFS for different UCI type.

	[8]
	NTT DOCOMO, INC.
	· FG 25-16: HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
· Regarding the FFS whether to separate capability for different UCI type, we don’t support further separating capability for different UCI types. We think separate capabilities for different UCI types will increase scheduling complexity and thus it would be hard to implement/operate the PUCCH/PUSCH multiplexing of different priorities at gNB side.
· Type should be per UE
· FGs 11-3 and 12-1 can be kept as prerequisite feature groups for FG 25-16.

	[9]
	Spreadtrum Communications
	· Prerequisite FGs: 11-3. We do not think 12-1 is a prerequisite. At least for capability 1, a UE does not need to partial cancel LP PUCCH/PUSCH.
· Type: per FS, to keep consistence with FG 11-3

	[10]
	Qualcomm Incorporated
	With regards to feature 25-14, 25-15, 25-16, they all have prerequisite 12-1 which is per FS. Therefore, they should be defined as per FS as well.
Proposal 11: Features 25-14, 25-15, and 25-16 are defined as per FS rather than per UE. 
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using 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.
FFS whether to merge with FG 25-17
FFS whether to separate capability for different UCI type
	11-3, 12-1

	Yes
	N/A
	
	Per band
Per FS

	No
	No
	N/A
	
	Optional with capability signaling




	[11]
	OPPO
	For FG 25-16 and 25-17, there is an FFS about whether to separate capability for different UCI type. From our perspective, we do not see the need to split the FGs since no additional UE implementation complexity is observed for different UCI type. In addition, if separate capability is involved, more standardization work may be needed for UE supporting multiplexing for one UCI type while not for other UCI type.
Regarding to the prerequisite feature groups for FGs 25-16 and 25-17, 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 and 25-17, 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.
Proposal 12: It is preferred not to separate capability for different UCI types.  
Proposal 13: Remove 12-1 from the prerequisite feature groups of FG 25-17.

	[12]
	Intel Corporation
	· 25-16 HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
· Regarding the FFS whether to separate capability for different UCI type, we have a slight preference of not doing that to allow a greater network scheduling flexibility to support intra-UE multiplexing use cases.
From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-16	HARQ-ACK with different priorities multiplexing using on a PUCCH/PUSCH

	[15]
	Nokia, Nokia Shanghai Bell
	· 25-16: 
· No need for separate capabilities per UCI type
· Per UE




Discussion
[FL] High priority proposal 10-1:
· “FFS whether to separate capability for different UCI type” is removed from FG 25-16
· Support: H3C, CATT, Samsung, DOCOMO, OPPO, Intel, Nokia, NSB
· separate capabilities for different UCI types will increase scheduling complexity and thus it would be hard to implement/operate the PUCCH/PUSCH multiplexing of different priorities at gNB side
· no additional UE implementation complexity is observed for different UCI type
· Less standardization work
· Open: Huawei, HiSilicon
	Company
	Comment

	vivo
	We are fine to remove the “FFS […]” bullet.

	QC
	Although we prefer separate capabilities to allow more UE implementation flexibility, but we can compromise to remove this FFS to simplify the implementation/operation at gNB side. 

	ZTE
	Support the proposal 10-1

	Nokia, NSB
	Support

	Intel
	Support removing the FFS

	Huawei, HiSilicon
	We are fine to remove the FFS bullet also. 

	LG
	We are also fine to remove the FFS bullet. 

	Ericsson
	Support




Medium priority question 10-2:
· Companies are encouraged to provide views on whether the type of FG 25-16 should be per UE or per FS
· Per UE: DOCOMO, Intel, Nokia, NSB
· complexity does not scale with bands
· Per FS: vivo, Spreadtrum, Qualcomm
· As prerequisite FG
	Company
	Comment

	MediaTek
	Per FS

	vivo
	Per FS. 

	New H3C
	Per FS

	QC
	Per UE capability signaling does not work. Below is the 3GPP process of IODT confirmation. In theory, this applies to any feature. One can ignore the 6 months part for new (e.g. Rel-17) features. The key part is that test opportunity has to exist with two separate commercial infra coming from two different vendors. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.
[image: ]
We can discuss whether per FSPC, per FS, per BC, or per band is needed. But per UE does not work.

	ZTE
	Per UE

	Nokia, NSB
	Per UE

	Intel
	Per UE from technical perspective. The potential testing issue should be kept aside for now, and if confirmed, may be brought to change the signaling.

	Huawei, HiSilicon
	Per FS to align with the prerequisites.

	Ericsson
	Per UE




Low priority question 10-3:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 25-16
· One of {11-4, 11-4a}: Huawei, HiSilicon
· Delete 12-1: no need to couple these two capabilities
· 11-3 and 12-1: DOCOMO
· Only 11-3: Spreadtrum, OPPO
· Delete 12-1: At least for capability 1, a UE does not need to partial cancel LP PUCCH/PUSCH. no need to couple these two capabilities
	Company
	Comment

	MediaTek
	· As there is no cancelation behavior defined for FG25-18, FG12-1 can’t be prerequisite. Thus, it should be FG12-1 removed from the prerequisite feature groups for FG 25-16.
· FG11-3 is related to “More than one PUCCH for HARQ-ACK transmission within a slot” for the same priority. Thus, it is not clear to us why this FG should be prerequisite for multiplexing between different priorities.
· FG11-4 “Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE.” chould be a prerequisite FG.

	New H3C
	 Support Only 11-3

	QC
	12-1 should be removed. 12-1 is Rel-16 dropping/prioritization between different priorities. Rel-17 multiplexing between different priorities does not depends on Rel-16 dropping/prioritization.

	ZTE
	At least support  11-3

	Nokia, NSB
	Should be 11-4 instead of 11-3 (two HARQ-ACK codebooks need to be constructed to enable the multiplexing in the first place). 
We suggest to keep 12-1, as this also contains the PHY priority configuration (which is needed for the multiplexing operation in the first place). 

	Huawei, HiSilicon
	1. Change 11-3 to one of {11-4, 11-4a}, as 11-4/11-4a is the UE capability of supporting two HARQ-ACK codebook with different priorities.
2. Delete 12-1 from the prerequisite feature group for FG 25-16. 12-1 is to define prioritization of overlapping channel/signals with two priority levels in physical layer, while 25-17 here is to define multiplexing of overlapping channel/signals with two priority levels in physical layer. There is no need to couple these two capabilities. It also aligns with #capability 1 UE as agreed #107-e meeting. 
3. Since 12-1 should be removed, we can add one component “Support configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format” to FG 25-16” to reflect different priorities for CG-PUSCH, DG-PUSCH and SR. 

	Ericsson
	Only 11-4 (“Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slotbased + slot-based, or slot-based + subslot based) simultaneously constructed for supporting HARQACK codebooks with different priorities at a UE.”).
Regarding 12-1: we agree that 12-1 is for prioritization (i.e., cancellation/dropping), and should not be coupled here. In AI 8.3.3 discussion, currently ‘Capability #1’ is under discussion, and one reason was the concern on the Rel-16 cancellation timeline. Thus ‘Capability #1’ discussion assumes that 12-1 is not necessarily implemented.




Low priority question 10-4:
· Companies are encouraged to provide views on whether to add components for support of PHY priority to FG25-16, e.g.,
· Support 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH. Support configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
	Company
	Comment

	Nokia, NSB
	This very much depends on the prerequisite FGs (if 12-1 is kept, then no need to add that component). 

	Huawei, HiSilicon
	Yes if we delete 12-1 from the prerequisite as described above. In addition, if 11-4 or 11-4a is added as the prerequisite, then we can only add the following component, since different priorities of HARQ-ACK is already reflected by 11-4 or 11-4a. 
· Support configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format

	Ericsson
	Support removing 12-1 as prerequisite and add more component details accordingly. Details can be discussed after the prerequisites are agreed.




Low priority question 10-5:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 25-16 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	





11. 25-18: Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
In [1], FG 25-18 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions on different cells [at least] for inter-band CA.
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[3]
	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 last meeting.
b) The terminology of “PUCCH/PUSCH” covers three cases: PUCCH + PUCCH, PUCCH + PUSCH, and PUSCH + PUSCH. And FG 25-18 only refers to the case of “PUCCH + PUSCH”. We propose to change the component as “Support simultaneous PUCCH and PUSCH transmissions on different cells for inter-band CA.” to eliminate confusion.
c) Change “Per UE” to “Per BC”, since the capability for UE would dependent on the CA band combination. 
	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 on different cells [at least] for inter-band CA.
	
	Yes
	N/A
	
	Per UEBC
	No
	No
	N/A
	
	Optional with capability signaling




	[4]
	vivo
	In latest RAN1 meeting, no consensus is achieved to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17, [at least] can be deleted.
Proposal 8: For FG 25-18, [at least] can be deleted.
	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.
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A




	[5]
	ZTE
	Index 25-18:
This feature group is supporting parallel PUCCH and PUSCH transmission across CCs in inter-band CA. The type of this feature group is proposed to “Per BC”. The reason is similar with previous proposal as not all band combination is supporting parallel PUCCH and PUSCH transmission.
Proposal 9: The type of the feature group 25-18 is proposed to change to Per BC. 

	[6]
	CATT
	3) FG25-18
The following conclusions were made in RAN1#107-e. So the FG25-18 is proposed to be updated according to the conclusions.
	Conclusion
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmission of same priority over different cells in Rel-17.

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



Proposal 3: Adopt the following update to FG25-18.
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling




	[7]
	Samsung
	Based on related conclusions in RAN1#107-e, it should be changed as “Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells  for inter-band CA.”

	[8]
	NTT DOCOMO, INC.
	· FG 25-18: Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
· Type should be per UE
· ”[at least]” can be removed based on the conclusion in RAN1#107-e

	[9]
	Spreadtrum Communications
	· Prerequisite FGs: 25-16. Because only different priority of PUCCH and PUSCH can parallel transmission in Rel-17, which means it only exits based on FG 25-16.
	Conclusion RAN1 107e
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmission of same priority over different cells in Rel-17.



· Type: per FS, to keep consistence with FG 25-16

	[10]
	Qualcomm Incorporated
	With regards to feature 25-18. It is a feature for particular band combinations. UE may be able to support this feature for some band combinations but not other band combinations. It is natural to define this feature per band combination.
Proposal 12: Feature 25-18 is defined as per BC rather than per UE.
	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.
	
	Yes
	N/A
	
	Per UE
Per BC
	No
	No
	N/A
	
	Optional with capability signaling




	[12]
	Intel Corporation
	From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-18	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA

	[13]
	Ericsson
	Thus, Rel-17 only supports simultaneous PUCCH/PUSCH transmission of different priorities on different cells for inter-band CA. Accordingly FG 25-18 can be finalized as below:
	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.


 
[bookmark: _Toc92834129]FG 25-18a component description is revised to: “Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells for inter-band CA.”

	[14]
	MediaTek Inc.
	Regarding FG25-18, the support of parallel PUCCH and PUSCH transmission across CCs in inter-band CA should be reported per band combination. 
	Index
	Feature group
	Components
	Prerequisite FG
	Type

	Note
	Mandatory/Optional

	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.
	
	Per UEBC
	
	Optional


Proposal 3: Change the Type of FG25-18 from “Per UE” to “Per BC”.




Discussion
Medium priority question 11-1:
· Companies are encouraged to provide views on whether the type of FG 25-18 should be per UE or per BC or per FS
· Per UE: DOCOMO, Intel
· complexity does not scale with bands
· Per BC: Huawei, HiSilicon, ZTE, Qualcomm, MediaTek
· the capability for UE would dependent on the CA band combination
· Per FS: Spreadtrum
· As FG 25-16
	Company
	Comment

	MediaTek
	The UE capability of supporting simultaneous PUCCH and PUSCH transmissions is dependent on the CA band combination.

	vivo
	Per BC. 

	Apple
	Per FS, this is about Putting PUCCH on a particular band

	New H3C
	Per BC

	QC
	Per UE does not work, based on the same reason explained for other UE features. 

	Nokia, NSB
	Per UE

	Intel
	Per BC (per UE seems an omission in our tdoc)

	LG
	Per BC

	Ericsson
	Per BC



Low priority question 11-2:
· Companies are encouraged to provide views on how to update the component description for FG 25-18, e.g,
· Support simultaneous PUCCH/ and PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.
	Company
	Comment

	QC
	The above suggested wording update from FL looks good to us. 

	ZTE
	Support the update

	Nokia, NSB
	Support in principle, but maybe we should be more specific here saying the PUSCH and PUCCH need to be in different bands (as there could be inter-band CA, but only transmissions in one band at a time and then this then the simultaneous PUSCH and PUCCH transmission would not be applicable. 

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

	Ericsson
	Support the revision




Low priority question 11-3:
· Companies are encouraged to provide views on whether to add FG 25-16 as a prerequisite feature group for FG 25-18
· Support: Spreadtrum
· Because only different priority of PUCCH and PUSCH can parallel transmission in Rel-17
	Company
	Comment

	QC
	FG 25-16 and FG 25-18 are two parallel features. We don’t see why one should be prerequisite of the other. 

	Nokia, NSB
	Do not agree, as we did not agree yet to support the joint operation of simultaneous PUSCH and PUCCH and Rel-17 Intra-UE mux. 
But some type of PHY priority prerequisite FG should be added here (e.g. 11-3 and 12-1)

	Huawei, HiSilicon
	No need to add 26-16 in our understanding. If the point of is to emphasize different priorities, then the following two components from Rel-16 can be added:
a) Support 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH. 
b) Support configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format

	Ericsson
	Do not add 25-16 as prerequisite.
Although the two feature can work together (details pending further discussion in AI 8.3.3), they can work independent of each other as well.




Low priority question 11-4:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 25-18 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	




12. 25-19 to 25-20: Propagation delay compensation
In [1], FGs 25-19 to 25-20 are captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	25. NR_IIOT_URLLC_enh
	25-19
	RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
	Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on CSI-RS for tracking and SRS
FFS whether to merge FG 25-19 and FG 25-19a
	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 
	Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS
FFS whether to merge FG 25-19 and FG 25-19a
	25-19, 13-1, 2-53
	Yes
	N/A
	
	FS
	N/A
	N/A
	N/A
	Note: FG 13-1 is now only reported to LMF. If UE reports the support of this FG, it needs to report FG 13-1 to gNB also. 
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	[bookmark: OLE_LINK32]25-20
	Propagation delay compensation based on legacy TA procedure  
	Support propagation delay compensation based on legacy TA procedure  
	
	Yes
	N/A
	
	Per UE
	no
	no
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#107bis-e meeting.
	[2]


	New H3C Technologies Co., Ltd.
	Because CSI-RS and PRS signal can be independently configured and correspond to different UE capability, it is better to keep separated FG 25-19 and FG 25-19a. So we suggest removing FFS sentence in FG 25-19 and FG 25-19a as follows:
FFS whether to merge FG 25-19 and FG 25-19a

	[3]
	Huawei, HiSilicon
	1) FG 25-19/25-19a: 
a) For FFS whether to merge FG 25-19 and FG 15-19a, we think it should be kept as independent UE capabilities to leave more flexibility at the UE side.
b) Delete 25-19 from the prerequisite feature group for FG 25-19a. RTT-based Propagation delay compensation based on CSI-RS for tracking and DL PRS should be independent UE capabilities to leave more flexibility at the UE side. 
2) FG 25-10: Fine with the current including cells in yellow.

	[4]
	vivo
	Positioning capability is an optional feature. URLLC UE supporting propagation delay compensation capability needn’t requires support of positioning capability. It is reasonable that UE without positioning capability supports PDC. In this case, FG 25-19 can be only supported by UE. It is unnecessary to merge FG 25-19 and FG 25-19a.
Proposal 9: It is unnecessary to merge FG 25-19 and FG 25-19a.
	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 CSI-RS for tracking and SRS
	Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS

	25-19, 13-1, 2-53
	Yes
	N/A
	
	FS
	N/A
	N/A
	N/A
	Note: FG 13-1 is now only reported to LMF. If UE reports the support of this FG, it needs to report FG 13-1 to gNB also. 
	Optional with capability signaling




	[5]
	ZTE
	Index 25-19 and 25-19a:
Both FG 25-19 and 25-19a are used to report the capability that whether or not a UE supports Rel-17 propagation delay compensation. The only difference between them is the reference signal for measurement. This leads to the prerequisite feature groups are also different since they reflects the capability of the reference signals for measurement. Therefore, they can be merged to form two prerequisite feature groups sets, where one set corresponds to 25-19 and the other set corresponds to 25-19a. The network can determine the UE complete capability of Rel-17 propagation delay compensation based on the merged 25-19 and corresponding prerequisite feature groups. 
Proposal 10: Merge 25-19a into 25-19 and the corresponding prerequisite feature groups is {2-51, 2-53} or {25-19, 13-1, 2-53}. 
Proposal 11: The component of 25-19 is revised to: Support Propagation delay compensation for time synchronization of the Uu interface based on CSI-RS for tracking and SRS or DL PRS and SRS.

	[6]
	CATT
	4) FG25-19/25-19a
For FG25-19 and 25-19a, there is an FFS on whether to merge the two FGs. The difference is that RTT-based PDC is based on CSI-RS for FG25-19 and based on PRS for FG25-19a. We do not have a strong view but think it would be preferable if the two FGs can be merged.
Proposal 4: It is preferable that FG25-19 and FG25-19 are merged.

	[7]
	Samsung
	For PRS based propagation delay compensation, it requires PRS estimation, which is different from CSI-RS based estimation. Therefore, we prefer to keep them separated. Moreover, regarding on the Note for FG 25-19a, we don’t see the need. Even for PRS based propagation delay compensation, there is no need to refer to positioning capability, because for propagation delay compensation, it only requires DL timing estimation for PRS but no need to support the whole procedure and signaling for positioning. Moreover, it is not clear on whether SRS for positioning or SRS for propagation delay compensation (if the configuration of SRS for propagation delay compensation is agreed to be introduced). Therefore, we prefer to further discuss SRS related issues after we have more agreement or conclusion in 8.3.4.

	[8]
	NTT DOCOMO, INC.
	· FG 25-19: RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
· Regarding the FFS whether to merge FG 25-19 and FG 25-19a, we think it can be merged
· Type should be per UE
· 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
· Regarding the FFS whether to merge FG 25-19 and FG 25-19a, we think it can be merged
· Type should be per UE
· FG 13-1 and FG 2-53 can be prerequisite feature groups

· FG 25-20: Propagation delay compensation based on legacy TA procedure
· Type should be per UE

	[12]
	Intel Corporation
	· 25-19 RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
· 25-19a RTT-based Propagation delay compensation based on DL PRS and SRS
· Regarding the FFS whether to merge FG 25-19 and FG 25-19a, we clearly don’t see the need since DL PRS support may require additional implementation efforts comparing to CSI-RS based
· Depending on discussion on “SRS for positioning” support, additional row e.g., “RTT-based Propagation delay compensation based on DL PRS and SRS for positioning” may be introduced
From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-20	Propagation delay compensation based on legacy TA procedure

	[13]
	Ericsson
	Thus two FG need to be introduced for propagation delay compensation, one for legacy TA-based method, the other for RTT-based method.  A UE may support the legacy TA-based FG for poor synchronization accuracy on the Uu interface, and/or support the RTT-based FG for tighter synchronization accuracy.

[bookmark: _Toc92834130]Two feature groups are introduced for supporting propagation delay compensation in Rel-17, one for legacy TA-based method, the other for RTT-based method.

Specifically, we suggest the FGs and components below. Further details for the components (e.g., gNB-based or UE-based compensation) can be discussed when the relevant decisions are made in RAN2.

Table 3: Exemplary FG for propagation delay compensation.
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Mandatory/Optional

	Legacy TA-based propagation delay compensation
	Support legacy TA based propagation delay compensation for time synchronization of the Uu interface
	N/A
	Yes
	Per UE
	No
	No
	N/A
	Optional with capability signalling

	RTT-based propagation delay compensation
	Support RTT-based propagation delay compensation for time synchronization of the Uu interface
	N/A
	Yes
	Per UE
	No
	No
	N/A
	Optional with capability signalling




	[15]
	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.
· 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:
· Per UE




Discussion
[FL1] High priority question 12-1:
· Companies are encouraged to provide views on whether to merge FG 25-19 and 25-19a
· Merged: ZTE, CATT, DOCOMO, [Ericsson]
· A UE may support the legacy TA-based FG for poor synchronization accuracy on the Uu interface, and/or support the RTT-based FG for tighter synchronization accuracy
· Separate: H3C, Huawei, HiSilicon, vivo, Samsung, Intel
· CSI-RS and PRS signal can be independently configured and correspond to different UE capability
· to leave more flexibility at the UE side
	Company
	Comment

	DOCOMO
	The difference between FG 25-19 and 25-19a is type of RS and thus UE complexity should be not much different.

	vivo
	Separate. Positioning capability is an optional feature. URLLC UE supporting PDC needn’t require support of positioning capability. PDC based on DL PRS may require additional implementation efforts compared to CSI-based PDC. 

	OPPO
	Prefer separate FG 25-19 and 25-19a due to the reasons summarized above.

	New H3C
	Support separating FG 25-19 and 25-19a

	LG
	We support to merge those FGs. There seems no big difference in terms of UE complexity. 

	ZTE
	We prefer to merge the two FGs. No flexibility lose if we can provide two sets of prerequisites for the FG 25-19 after merging, where UE can support FG 25-19 as long as it support one of the two sets. 

	Nokia, NSB
	It is ok to have separate FGs, as the baseline synchronization schemes are not necessarily supported by the UE. 

	Intel
	Prefer separate. A UE may not implement DL PRS without positioning support, and thus use only TRS.

	Huawei, HiSilicon 
	Separate capabilities should be applied for different combinations of DL RS and UL RS, e.g. RTT-based PDC with TRS and SRS for MIMO, and RTT-based PDC with PRS and SRS. It is very clear that PRS is an optional capability for UE, it doesn’t make sense to request a UE to support PRS in order to support RTT-based PDC. By the way, depending on the outcome of PDC discussion in agenda 8.3.4, i.e. whether to support SRS for positioning, we may need some refinement and/or new FG here. 

	Moderator
	Summary of companies view
· Merge: ZTE, CATT, DOCOMO, [Ericsson], LG, ZTE
· A UE may support the legacy TA-based FG for poor synchronization accuracy on the Uu interface, and/or support the RTT-based FG for tighter synchronization accuracy
· Separate: H3C, Huawei, HiSilicon, vivo, Samsung, Intel, OPPO, New H3C, Nokia, NSB, Intel
· CSI-RS and PRS signal can be independently configured and correspond to different UE capability
· to leave more flexibility at the UE side

Given that there is no majority view, further discussion in GTW session is necessary

	FL2
	This proposal could not be discussed in the GTW session on Jan 18. Companies are invited to try to address the concern from other sides.

	Huawei, HiSilicon
(updated)
	We still prefer separate UE capabilities. Besides the reasons we provided before, we think the reason given by the proponents for merging doesn’t justify the merge, because even with the current structure, UE still can report different capabilities for scenarios with relaxing requirements on synchronization accuracy (e.g. report FG 25-20) and scenarios with tighter synchronization accuracy (e.g. FG 25-19 and/or 25-19a). The support of scenarios with tighter synchronization accuracy doesn’t mean UE has to support both combination of TRS with SRS and combination of PRS with SRS.

	Intel
	It seems more companies are in favor of separate features. It is a safer option to go with at this point.

	Ericsson
	We are fine with not merging 25-19 and 25-19a.

	DOCOMO
	We are fine to have separate FGs based on the reasons provided by the proponents. 

	vivo
	We support separate FGs. 

	Moderator
	Summary of companies view
· Merge: LG
· A UE may support the legacy TA-based FG for poor synchronization accuracy on the Uu interface, and/or support the RTT-based FG for tighter synchronization accuracy
· Separate: H3C, Huawei, HiSilicon, vivo, Samsung, Intel, OPPO, New H3C, Nokia, NSB, Intel, E///, DCM, ZTE
· CSI-RS and PRS signal can be independently configured and correspond to different UE capability
· to leave more flexibility at the UE side

Given majority companies prefer separate FGs, following proposal is made
[GTW2] High priority proposal 12-1:
· FG 25-19 and 25-19a are not merged


	FL3
	Following agreement was made in the GTW session on Jan 20
Agreement 
· FG 25-19 and 25-19a are not merged





Medium priority question 12-2:
· Companies are encouraged to provide views on whether the type of FGs 25-19 to 25-20 should be per UE or per FS
· FG25-19
· Per UE: DOCOMO, [Ericsson], Nokia, NSB
· no need for per FS signaling due to dependency on 2-53
· FR1 only: Nokia, NSB
· TDD/FDD differentiation is needed: Nokia, NSB
· Per FS: 
· FG25-19a
· Per UE: DOCOMO, Nokia, NSB
· no need for per FS signaling due to dependency on 2-53
· FR1 only: Nokia, NSB
· TDD/FDD differentiation is needed: Nokia, NSB
· Per FS: 
· FG25-20
· Per UE: [Huawei], [HiSilicon], DOCOMO, Intel, [Ericsson] , Nokia, NSB
· complexity does not scale with bands
	Company
	Comment

	vivo
	We would be fine if the majority support the type of FG25-19, FG25-19a and FG 25-20 are per UE.

	New H3C
	We support the type of FG25-19, FG25-19a and FG 25-20 are per UE

	ZTE
	We think the type of FG 25-19 to 25-20 should be per UE.

	Nokia, NSB
	Per UE, no need to follow granularity of pre-requisite (see Rel-16).

	Intel
	Per UE

	Huawei, HiSilicon 
	1. Per FS for FG 25-19 and FG 25-19a, to align with the granularity of the prerequisite. 
2. Support per UE for FG 25-20. 

	Ericsson
	Per UE




Low priority question 12-3:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-19 and 25-19a
· FG 25-19
· FG 2-51 and 2-53: DOCOMO
· FG 25-19a
· Delete FG 25-19 (i.e. FG 13-1 and 2-53): Huawei, HiSilicon, DOCOMO
· to leave more flexibility at the UE side
· FG 25-19, 13-1, and 2-53: ZTE
	Company
	Comment

	ZTE
	It should be discussed after the question 12-1 is resolved. 

	Nokia, NSB
	We do not see a need to change the current status of the prerequisite FGs (i.e. we think 25-19 should still be a prerequisite for 25-19a). 

	Huawei, HiSilicon
	1. Fine with FG 2-51 and FG 2-53 as the prerequisite for FG 25-19.
2. 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. 

	Ericsson
	· Prerequisite for FG 25-19: 2-51, 2-53 (i.e., no change)
· Prerequisite for FG 25-19a: 13-1, 2-53 (i.e., delete 25-19). There is no need to couple 25-19 and 25-19a. They can work independent of each other. 




Low priority question 12-6:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 25-19 which do not have capability signaling impacts
	Company
	Comment

	Huawei, HiSilicon
	For FG 25-19a, the following additional component should be added:
· Max number of DL PRS Resources in the DL PRS Resource Set for PDC. Candidate Values = {1, 2, 4, 8, 16, 32, 64}. 
Note: 16, 32, 64 are only applicable to FR2 bands
Similar as that for positioning method, the maximum number of PRS resources in the set should be UE capability also.  

	Ericsson
	We don’t think components like “Max number of DL PRS Resources …” should be added. It’s adequate to have such capabilities reported under FG 13-1.

	
	





13. Conclusions
Following agreements were made in this RAN1 meeting.
Agreement
· FG 25-15 is kept as “PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH” (i.e. delete square brackets in FG 25-15) as follows
	25. NR_IIOT_URLLC_enh
	[25-15]
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
FFS whether to merge with FG 25-14

	12-1
	Yes
	N/A

	
	Per band

	N/A

	N/A

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




Agreement
· FG 10-16 is confirmed as a prerequisite FG of FG 25-6

Agreement
· Add note “Note: this feature applies to cells in the same TAG only” in FGs 25-9/10

Agreement 
· FG 25-19 and 25-19a are not merged

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

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



Agreement
· FG 25-7 is not separated per DCI format

Agreement
· Component 2 in FG 25-7 is not separated as another FG

Agreement
· FGs 25-14 and 25-15 are not merged
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