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1. Introduction
This document summarizes contributions submitted to AI 8.17.3 regarding UE features for enhanced IIoT and URLLC and captures the following email discussion.
	[106bis-e-R17-UE-features-eIIoT-URLLC-01] Email discussion UE features for enhanced IIoT and and URLLC – Shinya (DOCOMO)
· 1st check point: October 14
· Final check point: October 19



In the preliminary RAN1 UE features list for Rel-17 NR [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
· 25-4	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 (FFS or PUCCH carrier) switching
· 25-10	PUCCH cell (FFS or PUCCH carrier) 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 using a PUCCH
· 25-17	HARQ-ACK piggybacked on a PUSCH of a different priority
· 25-18	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA

Based on the discussions summarized in Sections 2-12, following is the suggested list of issues to be discussed and priority order considering RAN2 impact especially for capability signaling design, which are tagged and colour coded with High priority, Medium priority, or Low priority.

FL proposal of list of issues/proposals and priority:
· High priority issues (such as a certain FG is necessary or not):
· Discuss whether/how to separate the capability for handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK
· Discuss whether FG 25-2 can be kept as “Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8”
· Discuss whether to split FG 25-3 and 25-3a per UCI type supported with sub-slot repetitions
· Discuss whether to move FG 25-3a to an FG in coverage enhancement WI, i.e., FG 30-x
· Discuss whether/how to separate FGs 25-4 to 25-6
· Discuss whether FG 25-7 can be kept as “Triggered HARQ-ACK codebook re-transmission”
· Discuss whether FG 25-8 can be kept as “Semi-static HARQ-ACK codebook for sub-slot PUCCH”
· Discuss whether to separate the capability for different numerologies between switchable carriers from FGs 25-9 and 25-10
· Discuss whether to separate capability for different CQI tables for FG25-11
· Discuss whether FG 25-12 can be kept as “UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations”
· Discuss whether FG 25-13 can be kept as “UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations”
· Discuss whether to add square brackets to FGs 25-14 and 25-15
· Discuss whether to merge FG 25-17 into FG 25-16
· Discuss whether/how to separate FGs 25-16 and 25-17
· Discuss whether to add an FG for parallel PUCCH and PUSCH transmission across CCs in intra-band CA
· Discuss whether to add an FG for disabling CG retransmission timer/CG-UCI/CG-DFI on unlicensed spectrum
· Discuss whether the Rel-16 capability signaling for PUSCH repetition Type B can be reused for unlicensed spectrum
· Discuss whether to add an FG for propagation delay compensation for time synchronization of the Uu interface
· Medium priority issues (such as components and type that have capability signaling impacts):
· Discuss whether the type of FG 25-1 should be per UE or per band or per FSPC
· Discuss whether FG 25-1 should be clarified to be applicable to “TDD only” in the column of “Need of FDD/TDD differentiation”
· Discuss whether the type of FGs 25-2 to 25-3a should be per UE or per FS or per FSPC
· Discuss whether the type of FGs 25-4 to 25-7 should be per UE or per band or per FSPC
· Discuss whether the type of FG 25-8 should be per UE or per band or per FSPC
· Discuss whether to include a component to indicate the supported number Y of carriers for PUCCH cell (FFS or PUCCH carrier) switching in FGs 25-9 and 25-10
· Discuss whether the type of FGs 25-9 and 25-10 should be per UE or per BC or per FS
· Discuss FDD/TDD differentiation for FGs 25-9 and 25-10
· Discuss whether the type of FG 25-11 should be per UE or per band
· Discuss whether to remove “[This FG is a part of basic operation for following scenarios defined in TS38.300 Scenario A2, B, C, D and E with semi-static channel access mode]” from the column of “Mandatory/Optional” in FG 25-12
· Discuss whether the type of FGs 25-14 and 25-15 should be per UE or per FS
· Discuss whether the type of FGs 25-16 and 25-17 should be per UE or per FS
· Discuss whether the type of FG 25-18 should be per BC or per FS
· Low priority issues (such as components that do not have capability signaling impacts)
· Discuss whether/how to revise the prerequisite feature groups for FG 25-1
· Discuss whether/how to revise any other contents in FG 25-1 which do not have capability signaling impacts
· Discuss whether/how to revise the prerequisite feature groups for FGs 25-2 to 25-3a
· Discuss whether/how to revise any other contents in FGs 25-2 to 25-3a which do not have capability signaling impacts
· Discuss whether/how to revise the prerequisite feature groups for FGs 25-4 to 25-7
· Discuss whether/how to revise any other contents in FGs 25-4 to 25-7 which do not have capability signaling impacts
· Discuss whether/how to revise any other contents in FG 25-8 which do not have capability signaling impacts whether/how to revise any other contents in FGs 25-9 and 25-10 which do not have capability signaling impacts
· Discuss whether/how to revise the prerequisite feature groups for FG 25-11
· Discuss whether/how to revise any other contents in FG 25-11 which do not have capability signaling impacts
· Discuss whether/how to revise the prerequisite feature groups for FGs 25-12 and 25-13
· Discuss whether/how to revise any other contents in FGs 25-12 and 25-13 which do not have capability signaling impacts
· Discuss whether/how to revise the prerequisite feature groups for FGs 25-14 and 25-15
· Discuss whether/how to revise any other contents in FGs 25-14 and 25-15 which do not have capability signaling impacts
· Discuss whether/how to revise the prerequisite feature groups for FGs 25-16 and 25-17
· Discuss whether/how to revise any other contents in FGs 25-16 and 25-17 which do not have capability signaling impacts
· Discuss whether/how to revise the prerequisite feature groups for FG 25-18
· Discuss whether/how to revise any other contents in FG 25-18 which do not have capability signaling impacts
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2. 25-1: SPS HARQ-ACK deferral in case of TDD collision
In [1], FG 25-1 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision
	1.	Idenfify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot
2.	Determination of the target PUCCH slot for SPS HARQ-ACK deferral
3. Multiplexing and transmission of deferred SPS HARQ-ACK information in the target PUCCH slot
	5-18	Comment by Klaus Hugl: DL SPS
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#106bis-e meeting.
	[3]
	vivo
	FG 25-1
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 to 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. So, we think prerequisite feature groups should include FG 5-18 or FG12-2. 
	25. NR_IIOT_URLLC_enh
	25-1
	SPS HARQ-ACK deferral in case of TDD collision 
	1.	Identify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot
2.	Determination of the target PUCCH slot for SPS HARQ-ACK deferral
3. Multiplexing and transmission of deferred SPS HARQ-ACK information in the target PUCCH slot
	5-18or12-2 
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling


[bookmark: _Hlk83661226][bookmark: _Hlk83741130]Proposal 1: For FG25-1, prerequisite feature groups should include FG 5-18 or FG12-2. 

	[4]
	Huawei, HiSilicon
	1) There is a typo “Idenfify” in the column of components. 
2) Add one new FG 25-1a for a UE supporting handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK, since it will increase the complexity at the UE side for HARQ-ACK codebook construction. A UE only supporting 25-1 but not 25-1a should not be expected to handle the collision for the same HARQ process due to deferred SPS HARQ-ACK, which means the gNB should then avoid such collision.
	25. NR_IIOT_URLLC_enh
	25-1a
	Handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK
	Handle the collision for the same HARQ process due to deferred SPS HARQ-ACK

	25-1
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	For UE only supporting 25-1 but not 25-1a, it is not expected to handle the collision for the same HARQ process due to deferred SPS HARQ-ACK, which means gNB should avoid such collision.
	Optional with capability signaling




	[5]
	Samsung
	“Need of FDD/TDD differentiation” should be “Yes” since it is only applicable to TDD as “the name” is saying.

	[8]
	DOCOMO
	· FG 25-1: SPS HARQ-ACK deferral in case of TDD collision
Note for xDD differentiation should be added as supplementary information that it is only applicable to TDD. Such a description has already been used for FG 17-x in Rel.16 UE feature [2].
	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
	5-18
	Yes
	N/A
	
	Per UE
	No
	No (TDD only)
	N/A
	
	Optional with capability signaling




	[10]
	Apple
	per-band preferred
A stronger use case is with Rel-16 multiple SPS configurations (12-2) rather than 5-18. Since 12-2 is per band, per band is also preferred for 25-1.

	[11]
	Qualcomm
	With regards to the Feature 25-1 – SPS HARQ Deferral in TDD collision – there is a need to differentiate FDD and TDD cases. The feature is not necessary at FDD. Prerequisite for this feature is SPS support - feature 5-18-whose RRC Parent IE is Phy-ParametersCommon 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) requires FDD and TDD differentiation. 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
	5-18
	Yes
	N/A
	
	Per UE
Per FSPC
	No
YES
	No
	N/A
	
	Optional with capability signaling







Discussion
[FL1] High priority question 2-1:
· Companies are encouraged to provide views on whether/how to separate the capability for handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK
	Company
	Comment

	DOCOMO
	It is not clear the proposal intends to define a separate capability for the collision of DG PDSCH or SPS PDSCH. In our reading, the intention is the former, i.e. collision for the same HARQ process of a DG PDSCH and a deferred SPS HARQ-ACK, since it describes that ‘gNB should avoid such collision.’ With this assumption, we don’t think a separate capability is needed for the collision case because it should be clear that such a case is avoided by gNB scheduling without UE complexity according to the following agreement:

Agreement
For SPS HARQ-ACK deferral, confirm the RAN1#104b-e working assumption with the following updates in RED:
(working assumption) To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receives PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped.
Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID

	vivo
	We are open for separate the capability for handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK if there is concern on UE complexity. 

	Nokia, NSB
	No need to separate capability. 

	ZTE
	No need. From the agreement, there is nothing about handling the collision for the same HARQ process due to deferred SPS HARQ-ACK.

	Huawei, HiSilicon 
	
Yes, we think it seems better to introduce a separate feature group 25-1a for handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK, since UE needs to check whether there is collision and do the dropping, which would bring additional complexity.  


@ DOCOMO 
The intention of the new introduced FG is for handling the collision of HARQ-ACKs, i.e. “In case the UE is expected to receives PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped”. 


	Intel
	We are also open to this capability

	QC
	No need to provide separate UE capability for handling collisions for the same HARQ process due to deferred SPS HARQ-ACK. The agreement implies that the UE simply drops the deferred SPS HARQ procedure occupied.

	Ericsson
	No need. We share the same understanding as QC.

	FL2
	According to the comments provided so far, companies have different views:
· Need a separate FG (including open to introduce): vivo, Huawei, HiSilicon, Intel
· No Need a separate FG: DOCOMO, Nokia, NSB, ZTE, Qualcomm, Ericsson

Therefore, following proposal is made 1) to confirm FG 25-1 is kept as “SPS HARQ-ACK deferral in case of TDD collision” and 2) FFS whether to separate capability for handling of the collision for the same HARQ process due to deferred SPS HARQ-ACK:
[FL2] High priority proposal 2-1:
· FG 25-1 is kept as “SPS HARQ-ACK deferral in case of TDD collision” as follows
	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
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
	No
	No
	N/A
	
	Optional with capability signaling



Note that any contents highlighted in yellow mean FFS and to be discussed further.
Also, we can try to continue discussing the FFS part. Companies are encouraged to check the comments provided so far and to indicate if their position is changed.

	Nokia, NSB
	We support the FL proposal.

	ZTE
	Support the FL proposal. No position change.

	Ericsson
	Fine with FL proposal. No position change.

	DOCOMO
	Firstly we support the FL proposal. 
Regarding the FFS part for the separate capability, thank you Huawei/HiSilicon for the clarification. The additional UE behavior would be to check HARQ process collision and to drop the collided deferred SPS HARQ, which would not require much complexity compared to the different HARQ process case. Thus, we don’t think the separate capability is needed.

	vivo
	We are basically fine with High priority proposal 2-1, but the yellow part may not need to be captured in the “Components column”, it can be moved to the “Note” column. 

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).
@vivo: regarding where to capture the FFS, since some other FGs also have similar FFS in Components column (because those FFS are related to the components), let me keep it in the column for consistency.

High priority proposal 2-1:
· FG 25-1 is kept as “SPS HARQ-ACK deferral in case of TDD collision” as follows
	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
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
	No
	No
	N/A
	
	Optional with capability signaling



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with the FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)

High priority proposal 2-1:
· FG 25-1 is kept as “SPS HARQ-ACK deferral in case of TDD collision” as follows
	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
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
	No
	No
	N/A
	
	Optional with capability signaling



Let’s further discuss the contents highlighted in yellow in the next step.




[FL4] Medium priority question 2-2:
· Companies are encouraged to provide views on whether the type of FG 25-1 should be per UE or per band or per FSPC
	Company
	Comment

	Nokia, NSB
	Per UE

	Intel
	Per UE 

	QC
	Since the feature requires other features such as SPS support, the feature should be per FSPC.

	Ericsson
	[bookmark: _Hlk34266002]Per UE. It is not clear to show band differentiation would impact the feature and the corresponding testing. Also, considering RAN2 recommendation, FSPC should be avoided as much as possible (R2-2002378)

	Apple
	We think this feature should at least be per band, to be consistent with FG 12-2. We are also open to consider finer granularity.

	LG
	Per UE

	DOCOMO
	Per UE

	Samsung
	Per UE is okay, we are open to discuss other option. 

	Vivo
	Per UE. 

	Huawei, HiSilicon
	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. However, we are open to discuss. 

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated granularity toward the next RAN1 meeting considering the comments provided so far.




[FL4] Medium priority question 2-3:
· Companies are encouraged to provide views on whether FG 25-1 should be clarified to be applicable to “TDD only” in the column of “Need of FDD/TDD differentiation”
	Company
	Comment

	Nokia, NSB
	Yes, it should be clarified to be applicable to TDD only.

	ZTE
	Yes, it should be TDD only.

	Intel
	We agree to limit to TDD only

	QC
	Yes, it should be clarified that the feature is applicable to TDD only.

	Ericsson
	Ok for TDD. But maybe we can discuss details to make sure that PUCCH is only on TDD, and no error is made for DL SPS cell that can be FDD.

	Apple
	Yes, it should be clarified.

	LG
	We support FL proposal. 

	DOCOMO
	Yes, it should be clarified. As a side note, such a description has already been used for FG 17-x in Rel.16 UE feature.

	Samsung
	It should be TDD. 

	vivo
	Yes, it should be TDD only.

	Huawei, HiSilicon
	Yes and “TDD only” can be filled in that column. 

	FL5
	All companies are fine to clarify that FG 25-1 is applicable to “TDD only” in the column of “Need of FDD/TDD differentiation”
Therefore, following proposal is made
Medium priority proposal 2-3:
· FG 25-1 is applicable to TDD only
· It is clarified in the column of “Need of FDD/TDD differentiation”

	FL
	Following was agreed at the final check point (October 19)
Agreement
· FG 25-1 is applicable to TDD only
· It is clarified in the column of “Need of FDD/TDD differentiation”




[FL4] Low priority question 2-4:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 25-1
	Company
	Comment

	ZTE
	Add FG 5-18 or 12-2 as prerequisite features.

	Ericsson
	Postpone the discussion to a later stage.

	Apple
	FG 12-2 already has 5-18 as prerequisite, so we think having 5-18 here as prerequisite is sufficient already.

	LG
	FG 5-18 would be needed at least. However, it would be better to postpone this discussion after this feature is completed more. 

	DOCOMO
	Fine with adding FG 12-2 as prerequisite feature for multiple SPS configurations case. Regarding the concern from Apple, we think it is not problem if the condition is “FG5-18 ‘or’ FG12-2” but not “FG5-18 ‘and’ FG12-2.”

	vivo
	Add FG 5-18 or 12-2 as prerequisite features.

	Huawei, HiSilicon 
	Fine to have FG 5-18 or 12-1 as the prerequisite, or we can discuss and decide later once the whole mechanism is clearer. 

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated prerequisite feature groups toward the next RAN1 meeting considering the comments provided so far.




[FL4] Low priority question 2-5:
· 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
	Company
	Comment

	FL5
	Closed





3. 25-2 to 25-3a: PUCCH Repetition enhancements
In [1], FGs 25-2 to 25-3a 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	Comment by Klaus Hugl: Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
	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
	4-23	Comment by Klaus Hugl: Repetitions for PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
11-3	Comment by Klaus Hugl: Subslot PUCCH
	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. 
	25-3
30-5	Comment by Klaus Hugl: Dynamic repetition indication from Cov. Enh. WI for slot-based PUCCH

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



Following feedbacks are provided in contributions for the RAN1#106bis-e meeting.
	[3]
	vivo
	FG 25-3 & FG 25-16 & FG 25-17
Since prerequisite feature groups of FG 25-3 are FG 11-3/FG 4-23 and the type of FG 11-3 is Per FeatureSetUplink, we think the type of FG 25-3 should be per FS.
	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
	4-23,
11-3
	Yes
	N/A
	
	Per UE Per FS
	No
	No
	N/A
	
	Optional with capability signaling


Proposal 2: For FG 25-3, FG 25-16 and FG 25-17, the type should be Per FS.

25-3a
Since prerequisite feature groups of FG 25-3a are FG 25-3/FG 30-X 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: _Hlk83803477]On the other hand, the dynamic repetition indication for sub-slot-based PUCCH repetition is based on the agreement on dynamic repetition indication for slot-based PUCCH repetition, which is specified in Coverage Enhancement WI in Rel-17. This can be captured in the “Note” column.
	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. 
	25-3
30-X

	Yes
	N/A
	
	Per UE Per FS
	No
	No
	N/A
	Dynamic repetition indication for slot-based PUCCH from Cov. Enh. WI 
	Optional with capability signaling



Proposal 3: For 25-3a, the dynamic repetition indication for slot-based PUCCH from Coverage Enhancement WI is captured in the “Note” column. The type should be per FS. 

	[5]
	Samsung
	25-3a
It is preferable to add the range of repetition factor that can be indicated by dynamic indication, for example, K={2, 4 ,8}

	[6]
	MediaTek
	In R15/R16, the UE reports the maximum number of PUCCHs per slot that is supported by the UE. The R17 UELLC/IIoT features listed below will be used to report the capability of supporting new PUCCH repetitions schemes. However, reporting these features for PUCCH repetitions shouldn’t imply an increase of the number of PUCCHs per slot that supported by the UE.
	Index
	Feature group
	Components
	Prerequisite FG
	Type

	Note
	Mandatory/Optional

	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
	Per UE
	
	Optional

	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
	4-23
11-3
	Per UE
	
	Optional 

	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. 
	25-3
30-X

	Per UE
	
	Optional 


Proposal 1: Reporting FG25-2, 25-3 and 25-3a doesn’t imply an increase in the maximum number of PUCCHs per slot that supported by the UE.

	[7]
	Intel
	· 25-3a, Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication
· For this feature we suggest removing “slot-based repetitions” from prerequisites. In our understanding, slot-based repetitions and sub-slot based repetitions target quite different use cases, and are being defined in different work items, thus there is no much motivation to make such dependency for UE implementation.
· 25-2, 25-3, 25-3a
· For the group of features related to PUCCH repetitions, we suggest splitting capability per UCI type supported with sub-slot repetitions. For example, group currently discussed whether to support repetitions also for CSI, while CSI repetitions are not strongly motivated by URLLC use cases. The UE may choose not to implement repetitions for some UCI type if there is no strong demand for that.

	[8]
	DOCOMO
	· FG 25-3a: Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication
Prerequisite FG for dynamic repetition indication for slot-based PUCCH is changed to 30-5 based on the UE feature list for the Coverage enhancements.
	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. 
	25-3
30-5

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




	[9]
	Ericsson
	For FG 25-3a, the description “using dynamic repetition indication” could be understood as there is an explicit repetition indication in DCI for dynamic repetition while the dynamic repetition is implicitly achieved by configuring repetition factor in PUCCH resource when a PUCCH resource is dynamically indicated as in legacy. To avoid misinterpretation and improve consistency, we proposed the following changes in red for proposed FG 25-2, FG25-3, FG25-3a.
[bookmark: _Toc84026082]Adopt the proposed changes in red in Table 1 for the proposed FG 25-2, 25-3 and 25-3a in R1-2108679.
[bookmark: _Ref84011734]Table 1: Proposed FG for PUCCH repetition in R1-2108679
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	25-2
	Semi-static 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 RRC configured repetition factor K = 2, 4, 8
	4-23
	
	Optional with capability signaling

	25-3
	Semi-static 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
	4-23
11-3
	
	Optional with capability signaling

	25-3a
	Dynamic 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 factor RRC configured in a PUCCH resource indication. 
	25-3
30-X

	
	Optional with capability signaling




	[10]
	Apple
	25-2
Rel-15 feature is for PF 1/3/4, the dependence should be removed
note 25-2 should follow 25-3’s designation as 25-2 was agreed simply to avoid fragmentation of specification.
25-3
Since sub-slot URLLC feature in Rel-16 (11-3) is per FS, this should be per FS
25-3a
Since sub-slot URLLC feature in Rel-16 (11-3) is per FS, this should be per FS

	[11]
	Qualcomm
	With regards to 25-2 - Repetitions for PUCCH Format 0 and 2 over multiple slots-it would be useful to clarify that the HARQ Codebook is slot-based. The prerequisite for 25-2 is 4-23 – support for PUCCH repetitions- whose RRC Parent IE is Phy-ParametersCommon and 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 - whose RRC Parent IE is Phy-ParametersCommon and
· [bookmark: _Hlk83896061]feature 11-3 - support for more than 1 PUCCH HARQ within a slot - whose RRC Parent IE is a FeatureSetUplink-v1610 feature.
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). 
With regards to 25-3a - Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple PUCCH sub-slots using dynamic repetition indication-the feature is discussed in the WI “Rel. 17 Coverage Enhancmeent”. Therefore, it is proposed to move this feature to the feature group related to coverage enhancement, i.e. “30. NR_cov_enh”.
Proposal 5: Move feature 25-3a (Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication) to feature group for coverage enhancement, i.e., “30. NR_cov_enh”.
	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
	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. 
	25-3
30-X

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




	[12]
	Nokia, Nokia Shanghai Bell
	· 25-3a: 
· The pre-requisite feature group from Cov. Enh. WI of the dynamic PUCCH repetition indication should be 30-5. Alternatively, 25-3a could be removed assuming a UE indicating support for dynamic PUCCH repetition indication (30-5) and sub-slot based PUCCH repetition (25-3) would then also support dynamic repetition indication for sub-slot based PUCCH (25-3a). 




Discussion
[FL1] High priority question 3-1:
· Companies are encouraged to provide views on whether FG 25-2 can be kept as “Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8”
	Company
	Comment

	DOCOMO
	We are fine to keep the FG.

	vivo
	Yes

	Nokia, NSB
	OK to keep it.

	ZTE
	Yes, it should be kept.

	Huawei, HiSilicon 
	Yes. We think FG 25-2 can be kept as “Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8” to align with FG 4-23. With K here, it should be clear that the number of repetitions is configured by RRC signaling. If people really want to differentiate it, maybe we can revise the component of FG 25-2 to “Repetitions for PUCCH format 0 and 2 over multiple slots with K = 2, 4, 8 configured in PUCCH-FormatConfig”, then it should be able to differentiate with dynamic indication of the repetitions.  


	Intel
	If the question is about the naming, we slightly prefer Ericsson suggestion on adding “semi-static”.

	QC
	Yes, keep it as is.

	Samsung
	Fine with current wording since this is same as PF 1,3,4. (4-23). However, regarding K, it would be revisited since related discussion is ongoing in 8.3.1.1. 

	Ericsson
	Same comment as Intel. And to clarify, our suggestion was taking all three features and be clear with descriptions.

	FL2
	According to the comments provided so far, almost all companies are fine to keep FG 25-2.
Therefore, following proposal is made to confirm FG 25-2 is kept as “Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8”
[FL2] High priority proposal 3-1:
· FG 25-2 is kept as “Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further. The name of FG25-2 can also be revised if there is consensus.

	Nokia, NSB
	We support FL proposal

	ZTE
	Support

	Ericsson
	We can accept FL proposal.

	DOCOMO
	Fine with the FL proposal.

	vivo
	Support the FL proposal. 

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).

High priority proposal 3-1:
· FG 25-2 is kept as “Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further. The name of FG25-2 can also be revised if there is consensus.

	Apple
	It seems a good idea to clarify this is based on RRC configuration instead of dynamic indication, to avoid confusion in the future. We understand most companies are fine with the current proposal, but can we re-consider to have a clearer description? Clarity is probably more important than consistency with previous wording.

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 3-1:
· FG 25-2 is kept as “Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8” as follows
	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



Let’s further discuss the contents highlighted in yellow in the next step.




[FL1] High priority question 3-2:
· Companies are encouraged to provide views on whether to split FG 25-3 and 25-3a per UCI type supported with sub-slot repetitions
	Company
	Comment

	DOCOMO
	We don’t think separate capabilities are needed for FG25-3 and 25-3a. Firstly, it has not been agreed that sub-slot based PUCCH repetition is supported for UCI types other than HARQ-ACK. Secondly, even if the UCI types are also supported, there should be no additional UE complexity because the same UE behavior on sub-slot based PUCCH repetition is applied to any UCI types. On the other hand, if only HARQ-ACK is supported in the end, it is fine to just add a note that it is only applicable to PUCCH carrying HARQ-ACK.

	vivo
	It seems not necessary from UE implementation complexity perspective. But we are open to split if majority companies prefer to split. 

	Nokia, NSB
	No need to split the FGs. In addition 25-3a could be removed assuming a UE indicating support for dynamic PUCCH repetition indication (30-5) and sub-slot based PUCCH repetition (25-3) would then also support dynamic repetition indication for sub-slot based PUCCH (25-3a).

	
[bookmark: OLE_LINK8]Huawei, HiSilicon
	
We are fine to introduce independent UE capabilities for different UCI types to leave more flexibility at the UE side, if PUCCH repetition will be supported for all UCI types. However, we don't need to decide now, since whether to support all UCI types is still under discussion. 


	Intel
	We can defer this discussion till more details on which UCI types support sub-slot repetitions are available.
At this point we suggest not committing to just a single UE capability

	QC
	No need to split FG 25-3 per UCI type.

	Samsung
	It can be discussed later since it is ongoing discussion in 8.3.1.1. 

	Ericsson
	Agree with others. No need for split FGs.

	FL2
	According to the comments provided so far, companies have different views:
· Defer this discussion until further progress is made for sub-slot repetition in AI8.3.1.1: Huawei, HiSilicon, Intel, Samsung
· No need to split FGs 25-3 and 25-3a per UCI type: DOCOMO, vivo, Nokia, NSB, Qualcomm, Ericsson
· FG 25-3a is not necessary: Nokia, NSB
Therefore, following proposal is made 1) to confirm FG 25-3 is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8” and 2) FFS whether to separate FG 25-3 per UCI type, which will be discussed when further progress is made for sub-slot repetition in AI8.3.1.1. Note that FG 25-3a will be discussed further in proposal 3-3
[FL2] High priority proposal 3-2:
· FG 25-3 is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8” as follows
	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 type
	4-23
11-3
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support

	Ericsson
	Fine with FL proposal

	DOCOMO
	Fine with the FL proposal.

	vivo
	We are fine with the proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).

High priority proposal 3-2:
· FG 25-3 is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8” as follows
	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 type
	4-23
11-3
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 3-2:
· FG 25-3 is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8” as follows
	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 type
	4-23
11-3
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Let’s further discuss the contents highlighted in yellow in the next step.




[FL1] High priority question 3-3:
· Companies are encouraged to provide views on whether to move FG 25-3a to an FG in coverage enhancement WI, i.e., FG 30-x
	Company
	Comment

	DOCOMO
	We prefer to keep it in eURLLC/IIoT WI because sub-slot based repetition is discussed in the eURLLC/IIoT WI although the detailed mechanism of dynamic repetition is discussed in Coverage Enhancement WI.

	vivo
	Prefer not to move. Coverage enh. is focusing on slot based PUCCH repetition, sub-slot PUCCH repetition is not the use case for coverage enh.; While subslot based repetition is beneficial for URLLC. Although the dynamic indication solution is the same, they are defined in different WIs, maybe no need to move. 

	Nokia, NSB
	Not needed, see response to question 3-2. 

	ZTE
	No need to move. The use case is different with coverage enhancement WI. 

	Huawei, HiSilicon
	Slightly prefer to keep it here. Similar reason as DCM and vivo, and it would be good to have a separate feature group for sub-slot repetition with dynamic indication and slot repetition with dynamic indication. 

	Intel
	Prefer not to move due to completely different design targets. Then it may be hard to identify which R17 features relate to URLLC/IIOT w/o additional clarifications/notes/stage 2 specs.

	Samsung
	Either way is fine since dynamic repetition is originated from Coverage WI and Sub-slot configuration is originated from URLLC/IIoT WI. 

	Ericsson
	Neutral. It doesn’t matter much. If it is preferred to keep all repetition FGs together, it is fine to move.

	FL2
	According to the comments provided so far, almost all companies are fine to keep FG 25-3a in IIoT/eURLLC WI.
Therefore, following proposal is made 1) to confirm FG 25-3a is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication” and 2) FFS whether to separate FG 25-3a per UCI type, which will be discussed when further progress is made for sub-slot repetition in AI8.3.1.1
[FL2] High priority proposal 3-3:
· FG 25-3a is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication” as follows
	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 type
	25-3
30-5

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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	ZTE
	Support the propoal

	Ericsson
	Fine with FL proposal

	DOCOMO
	Fine with the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).

High priority proposal 3-3:
· FG 25-3a is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication” as follows
	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 type
	25-3
30-5

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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 3-3:
· FG 25-3a is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication” as follows
	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 type
	25-3
30-5

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



Let’s further discuss the contents highlighted in yellow in the next step.




[FL4] Medium priority question 3-4:
· Companies are encouraged to provide views on whether the type of FGs 25-2 to 25-3a should be per UE or per FS or per FSPC
	Company
	Comment

	Nokia, NSB
	Per UE

	Intel
	Per UE

	QC
	The feature requires support of other features. Therefore, it is suggested to be per FSPC.

	Ericsson
	Per UE. 
Same comment as before: It is not clear how band differentiation would impact the feature and the corresponding testing. Also, considering RAN2 recommendation, FSPC should be avoided as much as possible (R2-2002378)

	Apple
	We think it should be at least per FS, to be consistent with the prerequisite.

	DOCOMO
	Per UE

	Samsung
	Okay for Per UE, we are open to discuss other option if further information is available.

	vivo
	Per FS. We think the type of FG should be consistent with the prerequisite.

	Huawei, HiSilicon
	Per UE for 25-2 while per FS for 25-3/3a, to align with the granularity of the prerequisite. We are open to discuss finer granularity if motivations are justified. 

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated granularity toward the next RAN1 meeting considering the comments provided so far.




[FL4] Low priority question 3-5:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-2 to 25-3a
	Company
	Comment

	Intel
	As pointed out in our tdoc, we don’t think 25-3a needs to have a pre-requisite of slot-based PUCCH repetitions from CovEnh. These features have different design targets, and we can easily imagine a URLLC/IIOT UE implementing only sub-slot based PUCCH repetitions, not slot-based PUCCH repetitions.

	Apple
	We do not think 4-23 needs to be prerequisite for 25-2.

	DOCOMO
	· 25-2
· We are fine with removing 4-23 from 25-2. UE could report 25-2 without dependency with 4-23.
· 25-3a
· 30-X should be kept with the following reason; 25-3 has 4-23 as prerequisite FG since sub-slot repetition behaviour relies on that of slot based. Similarly, 30-X should be kept if the indication mechanism agreed in CovEnh is reused. According to the following conclusion, it is agreed to reuse the indication mechanism.
Conclusion
The dynamic repetition indication solution for slot-based PUCCH repetition from the RAN1#105-e working assumption from Cov. Enh. WI can be directly applied for dynamic repetition indication for sub-slot based PUCCH repetition

	vivo
	We share the same views with Intel that 25-3a does not need to have a pre-requisite of slot-based PUCCH repetitions from CovEnh.
By the way, there are typos in the number, i.e. [FL4] Low priority question 23-5 and [FL4] Low priority question 23-6. [moderator] Thanks! Fixed now.


	Huawei, HiSilicon 
	1. For 25-2, it looks 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 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 . 

	Ericsson
	· For 25-2, remove dependency of 4-23. FG 4-23 is for PF1/3/4, not for PF0/2
· For 25-3, remove dependency of 4-23. FG 4-23 is for slot based repetition, and not necessary condition for sub-slot based repetition.

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated prerequisite feature groups toward the next RAN1 meeting considering the comments provided so far.




[FL4] Low priority question 3-6:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 25-2 to 25-3a which do not have capability signaling impacts
	Company
	Comment

	FL5
	Closed





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	Comment by Klaus Hugl: Type 3 CB
11-1	Comment by Klaus Hugl: DCI format 1_2

	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	Comment by Klaus Hugl: Type 3 CB
11-4	Comment by Klaus Hugl: Two PUCCH configs

	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, and 1-1)
2. Support configuration of up to X 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	Comment by Klaus Hugl: Rel-16 Type 3 CB
	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,...,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
	No
	No
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#106bis-e meeting.
	[2]
	ZTE
	Index 25-4:
Index 25-4 is for One-shot HARQ ACK feedback triggered by DCI format 1_2. The components consists of two parts:
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.
RAN1 has the agreement that “Support Rel-16 Type 3 HARQ-ACK CB triggering using DCI format 1_2 in Rel-17 for a UE supporting DCI format 1_2”. But there is no clear agreement on supporting feedback of type 3 HARQ-ACK codebook, triggered by a DCI 1_2 scheduling a PDSCH or without scheduling a PDSCH. Although it is well known that feedback of Rel-16 type 3 HARQ-ACK codebook has been supported, triggered by a DCI 1_1 scheduling a PDSCH or without scheduling a PDSCH, it is natural to copy the behaviour to new DCI format 1_2. But should we explicitly indicate this in the table of UE feature after we have achieved the consensus or agreement. By now we suggest removing the description of DCI 1_2 can scheduling a PDSCH or without scheduling a PDSCH. 
Proposal 1: The following adjustment is proposed for 25-4.
	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



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 are wondering why we not include 11-1 and 11-4 both in the prerequisite feature column of index 25-6 and 25-7.
Proposal 2: Include 11-1 and 11-4 both in the prerequisite feature group column of index 25-6 and 25-7.

Also in 25-7, the component of description for Triggered HARQ-ACK codebook re-transmission is not clear. The “earlier PUCCH slot” is not clear to aim the cancelled HARQ-ACK codebook, below adjustment can clarity the retransmission is for the cancelled HARQ-ACK codebook, the cancellation of the HARQ-ACK codebook is due to various reasons, such as conflicts with the HP channel or Dl symbols, or cancellation based on CI. So we propose:
Proposal 3: 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)




	[3]
	vivo
	25-7
For first bullet in components column of FG 25-7, we think ‘sub-slot’ should be added.
	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)

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


Proposal 4: For first bullet in components column of FG 25-7, ‘sub-slot’ should be added. 

	[5]
	Samsung
	25-5
12-1a (UL priority indication in DCI with mixed DCI formats) should be included in Prerequisite feature groups

	[7]
	Intel
	· 25-6, Enhanced type 3 HARQ-ACK codebook feedback
· For the open issue of range of values for X, we think 1,2,3,4 are potentially good candidates.

	[9]
	Ericsson
	With respect to enhanced Type-3 codebook features and related RRC parameters, the relevant agreements are listed below and numbered for convenience.
	Agreement#1 
Support Rel-16 Type 3 HARQ-ACK CB triggering using DCI format 1_2 in Rel-17 for a UE supporting DCI format 1_2. 
The support is subject to a Rel-17 UE capability and a UE supporting this capability can be configured with DCI format 1_2 triggering of the Rel-16 Type 3 HARQ-ACK CB.
Agreement#2 
Support PHY priority handling for a PUCCH carrying the Rel-16 Type 3 HARQ-ACK CB in Rel-17. 
Agreement#3 
Support Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size triggering using DCI format 1_2 for a UE supporting DCI format 1_2. 
· The triggering support for DCI format 1_2 is independently (from triggering using DCI format 1_1) RRC configured to the UE. 
Agreement#4 
Support PHY priority handling for a PUCCH carrying the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size. 


Agreement#5
For enh. Type 3 HARQ-ACK CB(s), support dynamic selection based on indication in the triggering DCI of one of at least one enh. Type 3 HARQ-ACK CB(s). 
· Each of the at least one enh. Type 3 HARQ-ACK CBs is at least defined by RRC configuration This includes the option to configure all DL HARQ process of all configured CCs as one enh. Type 3 HARQ-ACK CB (resulting in same structure and size as the Rel-16 Type 3 HARQ-ACK CB)
· This includes UE capability signaling (value range {1…X}) on the maximum number of supported simultaneously configured enh. Type 3 HARQ-ACK CBs that can be dynamically indicated 
· Details including the value of X are FFS




First, we provide an overview of the enhancements in Rel-17 for Type-3 HARQ-ACK CB as compared to Rel-16. We would like to emphasize that in discussion as well as description of the agreements, only size reduction is referred to an enhancement. However, it should be well understood that any improved functionality for Type-3 codebook as compared to Rel-16 is an enhancement in Rel-17.  With that understanding, the Rel-17 enhancements can fit into three categories as the following:
· Type-3 HARQ-ACK codebook enhancements in Rel-17:
· Category 1: Triggered by only DCI 1_1 in Rel-16 => Triggered by DCI 1_1 or DCI 1_2 in Rel-17
· Category 2: Associated to PUCCH with low priority in Rel-16 => Associated to PUCCH with low or high priority in Rel-17
· Category 3: With only full size in Rel-16 => With reduced sizes in Rel-17

[bookmark: _Ref84012304]Table 2: Overview of enhanced Type-3 codebook features in Rel-17 as compared to Rel-16
	Rel- 16 
oneShotHARQ-feedback
	Rel-17
Enh. Type-3 HARQ-ACK CB

	FG: 10-16
	FG :25-A1 (25-4)
	
	

	CB: Full size
Trigger: DCI 1_1
Priority: low
	CB: Full size (as in Rel-16)
Trigger: DCI 1-1/1-2
Priority: low
Pre-requisite FG: 10-16,11-1
	
	Category 1

	
	
	FG :25-B1 (25-5)
	

	
	
	CB: Full size (as in Rel-16)
Trigger: DCI 1_1/1-2
Priority: low/high
Pre-requisite FG: 10-16, 11-4
	Category 2

	
	FG :25-A2 (25-4a, X=1)
	FG :25-B2 (25-5a, X=1)
	

	
	CB: One reduced size
Trigger: DCI 1-1/1-2
Priority: low
Pre-requisite FG: 10-16,11-1
	CB: One reduced size CB
Trigger: DCI 1_1/1-2
Priority: low/high
Pre-requisite FG: 10-16, 11-4
	Category 3

	
	FG :25-A3 (25-6a, X=2)
	FG :25-B3 (25-6, X=2)
	Category 3 ext.

	
	CB: Multiple reduced size
Trigger: DCI 1-1/1-2
Priority: low
Dynamic selection between X CB sizes.
Pre-requisite FG: 10-16,11-1
	CB:  Multiple reduced size
Trigger: DCI 1_1/1-2
Priority: low/high
Dynamic selection between X CB sizes.
Pre-requisite FG: 10-16, 11-4
	



Next, we provide an overview in Table 2 in order to have a clear understanding on the additional functionality that a feature supports as compared to Rel-16 when incorporating prerequisite features. Several aspects are clarified in the following.
· Category 1 - FG 25-A1:
·  This feature addresses the enhancement supported by Agreement#1 where the Type-3 HARQ-ACK CB can be triggered by DCI 1_2 with low priority/without priority indication. Note that excluding triggering by DCI 1-1 from this feature is problematic and not well motivated for the following reasons:
·  The prerequisite feature FG 10-16 supports triggering by DCI 1-1. It is conflicting to exclude DCI 1-1 and use FG 10-16 as prerequisite. If FG 10-16 is not used as prerequisite, a similar feature as 10-16 but for DCI 1_2 should be developed. This brings additional complexity for signalling.
· From testing of related functionalities, triggering by DCI 1_2 is no different from DCI 1_1.
· Agreement#2 requires FG 11-1 to be prerequisite. However, it does not state the functionality in this case is only supported for DCI 1_2. 
· Therefore, FG 25-A1 corresponds to FG 25-4 with following modification and should be supported.

	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	25-4
	One-shot HARQ ACK feedback Type 3 HARQ-ACK codebook triggered by DCI format 1_2 
	1. Support feedback of type 3 HARQ-ACK codebook with full size with low priority, triggered by a DCI format 1_1 or 1_2 scheduling a PDSCH 
2. Support feedback of type 3 HARQ-ACK codebook with full size with low priority, triggered by a DCI format 1_1 or 1_2 without scheduling a PDSCH using a reserved FDRA value 
	10-16
11-1

	A type 3 HARQ-ACK codebook with full size is a type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling



· Category 2 - FG 25-B1:
· This feature addresses the enhancement supported by Agreement#2 where two-level priority is supported for Type-3 HARQ-ACK CB in full size as in Rel-16. Note that two-level priority is enabled by FG 11-4 which supports both DCI formats 1-1/1-2. 
· Therefore, FG 25-B1 corresponds to FG 25-5 with following modification and should be supported.

	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

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

	A type 3 HARQ-ACK codebook with full size is a type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling



· Category 3:
· The features corresponding to this category are extension of previous features with support of reduced size Type-3 HARQ-ACK codebook. There are few aspects that need to be considered:
· A feature that supports reduced size Type-3 HARQ-ACK codebook, has FG 10-16 as prerequisite with full size CB. However, the feature overrides the full size to a reduced size by RRC configuration as agreed.
· FG 25-A2 and FG 25-B2 represents enhancements by Agreement#3 and Agreement#4, respectively.
·  Due to Agreement#5, X individual capabilities are needed if UE supports simultaneously maximum X reduced sizes of Type3 HARQ-ACK codebook. Table 2 illustrates the case for X=1 and X=2 corresponding to FG25-A2/B2 and FG 25-A3/B3, respectively. 
· Due to Agreement#5, for X>1, the UE should support dynamic indication for selection between X reduced sized Type-3 HARQ-ACK codebook.
· Note that from our point of view, only X=1 should be supported as we explained in R1-2108829.

· Therefore, the following features cover the related discussions and agreements and are described as the following:
· FG 25-A2 corresponds to FG 25-4a as reduced CB size version of FG 25-4 with X=1
· FG 25-B2 corresponds to FG 25-5a as reduced CB size version of FG 25-5 with X=1
· FG 25-A3 corresponds to FG 25-6a as enhanced version of FG 25-4a with X=2 and dynamic selection
· FG 25-B3 corresponds to FG 25-6 as enhanced version of FG 25-5a with X=2 and dynamic selection
· Note that from our point of view FG 25-A3 and FG 25-B3 are not supported.

	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	25-4a
	Reduced size Type 3 HARQ-ACK codebook triggered by DCI format 1_2 
	1. Support feedback of type 3 HARQ-ACK codebook with reduced size with low priority, triggered by a DCI format 1_1 or 1_2 scheduling a PDSCH 
2. Support feedback of type 3 HARQ-ACK codebook with reduced size with low priority, triggered by a DCI format 1_1 or 1_2 without scheduling a PDSCH using a reserved FDRA value 
	10-16,
11-1

	The size of Type 3 HARQ-ACK codebook can be reduced by configuration as compared to the size of the type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling

	25-5a
	PHY priority handling for reduced size Type 3 HARQ-ACK codebook
	Support transmission of type 3 HARQ-ACK codebook with reduced size using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI.
	10-16,
11-4

	The size of Type 3 HARQ-ACK codebook can be reduced by configuration as compared to the size of the type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling

	FFS: 25-6
	Enhanced Reduced type 3 HARQ-ACK codebook feedback
with dynamic codebook size selection
	1. Support feedback of enhanced type 3 HARQ-ACK codebook with reduced size, 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 X=2 enhanced reduced type 3 HARQ-ACK codebooks. 
3. Support feedback of a dynamically selected enhanced size for type 3 HARQ-ACK codebook (FFS: 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 reduced 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, 11-4
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1,...,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

	FFS: 25-6b
	Reduced size Type 3 HARQ-ACK codebook triggered by DCI format 1_2 
	1. Support feedback of type 3 HARQ-ACK codebook with reduced size with low priority, triggered by a DCI format 1_1 or 1_2
2. Support configuration of up to X=2 reduced type 3 HARQ-ACK codebooks. 
3. Support feedback of a dynamically selected size for type 3 HARQ-ACK codebook (FFS: based on triggering information in DCI 1_1 and DCI
	10-16,
11-1

	The size of Type 3 HARQ-ACK codebook can be reduced by configuration as compared to the size of the type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling



Based on the above discussion, we propose the following:
Adopt the proposed changes in red in Table 1 for the proposed FG 25-2, 25-3 and 25-3a in R1-2108679
[bookmark: _Toc84026083]Adopt the proposed changes in red in Table 3 for the proposed FG 25-2, 25-3 and 25-3a in R1-2108679
[bookmark: _Ref84021606]Table 3: Proposed FG for Enhanced Type-3 HARQ-ACK codebook in R1-2108679. Proposed FG 25-4, FG 25-5, FG 25-4a, FG 25-5a are supported. Proposed FG 25-6 and FG 25-6a are not supported. 
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	25-4
	One-shot HARQ ACK feedback Type 3 HARQ-ACK codebook triggered by DCI format 1_2 
	1. Support feedback of type 3 HARQ-ACK codebook with full size with low priority, triggered by a DCI format 1_1 or 1_2 scheduling a PDSCH 
2. Support feedback of type 3 HARQ-ACK codebook with full size with low priority, triggered by a DCI format 1_1 or 1_2 without scheduling a PDSCH using a reserved FDRA value 
	10-16
11-1

	A type 3 HARQ-ACK codebook with full size is a type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling

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

	A type 3 HARQ-ACK codebook with full size is a type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling

	25-4a
	Reduced size Type 3 HARQ-ACK codebook triggered by DCI format 1_2 
	1. Support feedback of type 3 HARQ-ACK codebook with reduced size with low priority, triggered by a DCI format 1_1 or 1_2 scheduling a PDSCH 
2. Support feedback of type 3 HARQ-ACK codebook with reduced size with low priority, triggered by a DCI format 1_1 or 1_2 without scheduling a PDSCH using a reserved FDRA value 
	10-16,
11-1

	The size of Type 3 HARQ-ACK codebook can be reduced by configuration as compared to the size of the type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling

	25-5a
	PHY priority handling for reduced size Type 3 HARQ-ACK codebook
	Support transmission of type 3 HARQ-ACK codebook with reduced size using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI.
	10-16,
11-4

	The size of Type 3 HARQ-ACK codebook can be reduced by configuration as compared to the size of the type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling

	FFS: 25-6
	Enhanced Reduced type 3 HARQ-ACK codebook feedback
with dynamic codebook size selection
	1. Support feedback of enhanced type 3 HARQ-ACK codebook with reduced size, 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 X=2 enhanced reduced type 3 HARQ-ACK codebooks. 
3. Support feedback of a dynamically selected enhanced size for type 3 HARQ-ACK codebook (FFS: 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 reduced 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, 11-4
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1,...,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

	FFS: 25-6b
	Reduced size Type 3 HARQ-ACK codebook triggered by DCI format 1_2 
	1. Support feedback of type 3 HARQ-ACK codebook with reduced size with low priority, triggered by a DCI format 1_1 or 1_2
2. Support configuration of up to X=2 reduced type 3 HARQ-ACK codebooks. 
3. Support feedback of a dynamically selected size for type 3 HARQ-ACK codebook (FFS: based on triggering information in DCI 1_1 and DCI
	10-16,
11-1

	The size of Type 3 HARQ-ACK codebook can be reduced by configuration as compared to the size of the type 3 HARQ-ACK codebook constructed as in Rel-16.
	Optional with capability signaling




	[10]
	Apple
	25-4
the support of 1_2 is per UE, yet the support of one-shot CB (Type 3) is per band, so this should be per band
25-5
dci-DL-PriorityIndicator-r16 in Rel-16 is per UE, so it is okay
25-6
Per band is preferred, following the logic for Rel-16 Type 3 CB

	[11]
	Qualcomm
	With regards to 25-4 -One-shot HARQ feedback triggered by DCI 1_2-the prerequisites are:
· 10-16 (support for 1-shot HARQ-ACK feedback) and
· 11-1 (monitoring DCI 1_2) 
10-16 has RRC Parent IE SharedSpectrumChAccessParamsPerBand-r16 and 11-1 Phy-ParametersCommon. Therefore the feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 6: 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)  
10-16 has RRC Parent IE SharedSpectrumChAccessParamsPerBand-r16 and 11-4 FeatureSetUplink-v1640. 
Therefore the feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 7: 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) and
10-16 has RRC Parent IE SharedSpectrumChAccessParamsPerBand-r16. Therefore the feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 8: 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 9: 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 X 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,...,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







Discussion
[FL1] High priority question 4-1:
· Companies are encouraged to provide views on whether/how to separate FGs 25-4 to 25-6, e.g,
· FG 25-4: Type 3 HARQ-ACK codebook triggered by DCI format 1_2
· FG 25-4a: Reduced size Type 3 HARQ-ACK codebook triggered by DCI format 1_2
· FG 25-5: PHY priority handling for Type 3 HARQ-ACK codebook
· FG 25-5a: PHY priority handling for reduced size Type 3 HARQ-ACK codebook
· FG 25-6: Reduced size Type 3 HARQ-ACK codebook with dynamic codebook size selection
· FG 25-6a: Reduced size Type 3 HARQ-ACK codebook triggered by DCI format 1_2 with dynamic codebook size selection
	Company
	Comment

	DOCOMO
	We slightly prefer not to separate the FGs but prefer to add descriptions for components or notes that the sub-cases can be covered by the original FGs. For example, the following modification could be considered to take the categories listed by Ericsson into account:

	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 with full size or reduced size with low priority, triggered by a DCI format 1_1 or 1_2 scheduling a PDSCH
2. Support feedback of type 3 HARQ-ACK codebook with full size or reduced size with low priority, triggered by a DCI format 1_1 or 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 with full size or reduced size 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 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)
2. Support configuration of up to X 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,...,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





	vivo
	We do not see the necessity to further have FG 25-4a, FG25-5a and 25-6a for reduced size Type 3 codebook from UE complexity perspective. The reason for intruding FG25-4 and 25-5 for Type 3 codebook with full size is mainly because Type3 codebook with full size and DCI format 1_2 and PHY priority handling are specified in different WIs, due to time limitation, the two FGs are not supported in Rel-16.

	Nokia, NSB
	No need to separate the FGs

	ZTE
	One question to be clarified: Can we assume a UE has the combination UE capabilities of FG 25-4a, 25-5a and 25-6a as above? If the assumption is allowed, what’s purpose of the above 6 capabilities? From my personal view, no need to separate the function to the lowest level elements. 
The original 25-4 to 25-6 is fine. A minor change could be considered as the above FG 25-6 and 25-6a to separate the UE with and without the capability of dynamic codebook size selection. 

	Huawei, HiSilicon 
	We also prefer to keep the current structure for FGs 25-4 to 25-7. In our understanding, FG 25-4/5 is for Rel-16 type 3 with additional triggering by DCI format 1_2, FG 25-6 is for Rel-17 enhanced type 3 and FG 25-7 is for HARQ-ACK retransmission, which means they correspond to different features and better to keep independent.   

	Intel
	At this point we don’t think the split is required. Can consider later, if necessary.


	QC
	Preference to keep the current structure. For example there are 2 options for FG 25-4 (support vs no support of DCI 1_2 for triggering Rel. 16 Type 3 HARQ CB) and 2 options for FG 25-5(HP vs LP). If FG 25-4 and 25.5 are jointly supported there is DCI 1_2 for triggering HP and LP Type 3 HARQ CB

	Samsung
	FG 25-5 may not necessary since this is subset of FG 11-4 (Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting  HARQ-ACK codebooks with different priorities at a UE.). 

For example, if a UE reports FG 11-4 and FG 25-4 simultaneously, is FG 25-5 naturally enabled?

	Ericsson
	Our main intention was to clearly describe the features. We are fine not to break them, and we are supportive of DCM’s update.

	FL2
	According to the comments provided so far, almost all companies prefer to keep current structure for FGs 25-4 to 25-6.
@Samsung: In moderator’s understanding, both FGs 11-4 and 25-4 are Rel-16 features but the UE behavior of their combination was not supported in Rel-16. FG 25-5 addresses the issue based on the agreement in Rel-17 IIoT/eURLLC WI.
Therefore, following proposal is made to confirm FGs 25-4 to 25-6 are kept as “One-shot HARQ ACK feedback triggered by DCI format 1_2”, “PHY priority handling for one-shot HARQ ACK feedback”, and “Enhanced type 3 HARQ-ACK codebook feedback”, respectively.
[FL2] High priority proposal 4-1:
· FG 25-4 is kept as “One-shot HARQ ACK feedback triggered by DCI format 1_2” as follows
· FG 25-5 is kept as “PHY priority handling for one-shot HARQ ACK feedback” as follows
· FG 25-6 is kept as “Enhanced type 3 HARQ-ACK codebook feedback” as follows
	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, and 1-1)
2. Support configuration of up to X 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,...,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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Fine with FL proposal

	DOCOMO
	Support the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).

High priority proposal 4-1:
· FG 25-4 is kept as “One-shot HARQ ACK feedback triggered by DCI format 1_2” as follows
· FG 25-5 is kept as “PHY priority handling for one-shot HARQ ACK feedback” as follows
· FG 25-6 is kept as “Enhanced type 3 HARQ-ACK codebook feedback” as follows
	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, and 1-1)
2. Support configuration of up to X 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,...,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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with the FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 4-1:
· FG 25-4 is kept as “One-shot HARQ ACK feedback triggered by DCI format 1_2” as follows
· FG 25-5 is kept as “PHY priority handling for one-shot HARQ ACK feedback” as follows
· FG 25-6 is kept as “Enhanced type 3 HARQ-ACK codebook feedback” as follows
	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, and 1-1)
2. Support configuration of up to X 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,...,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



Let’s further discuss the contents highlighted in yellow in the next step.




[FL1] High priority question 4-2:
· Companies are encouraged to provide views on whether FG 25-7 can be kept as “Triggered HARQ-ACK codebook re-transmission”
	Company
	Comment

	DOCOMO
	We are fine to keep the FG.

	vivo
	Yes

	Nokia, NSB
	OK to keep it.

	ZTE
	Yes.

	Huawei, HiSilicon 
	Fine to keep. 

	Intel
	If the question is about naming, we are fine with that.

	QC
	Yes, to be kept.

	Ericsson
	OK to keep it

	FL2
	According to the comments provided so far, all companies are fine to keep FG 25-7.
Therefore, following proposal is made to confirm FG 25-7 is kept as “Triggered HARQ-ACK codebook re-transmission”.
[FL2] High priority proposal 4-2:
· FG 25-7 is kept as “Triggered HARQ-ACK codebook re-transmission” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Support FL proposal

	DOCOMO
	Fine with the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).

High priority proposal 4-2:
· FG 25-7 is kept as “Triggered HARQ-ACK codebook re-transmission” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with the FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 4-2:
· FG 25-7 is kept as “Triggered HARQ-ACK codebook re-transmission” as follows
	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



Let’s further discuss the contents highlighted in yellow in the next step.




[FL4] Medium priority question 4-3:
· 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
	Company
	Comment

	Nokia, NSB
	Per UE

	Intel
	Per UE

	QC
	Per band

	Ericsson
	Per UE

	Apple
	Per band at least for 25-4/5/6, to be consistent with Type 3 HARQ-ACK codebook

	LG
	Per UE

	DOCOMO
	Per UE

	Samsung
	Okay for Per UE, we are open to discuss other option if further information is available.

	vivo
	[bookmark: OLE_LINK41]Per band at least for 25-4/5/6.

	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. 

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated granularity toward the next RAN1 meeting considering the comments provided so far.




[FL4] Low priority question 4-4:
· [bookmark: _Hlk84717244]Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-4 to 25-7
	Company
	Comment

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

	DOCOMO
	We are fine with adding 11-1 and 11-4 as prerequisite FG for 25-6 and 25-7.

	Huawei, HiSilicon 
	Maybe can further discuss later once the whole mechanism is done. 

	Ericsson
	Fine with adding 11-1 as prerequisite for FG 25-6 and 25-7.
For adding 11-4 as prerequisite: this is not be correct if condition in bracket stays (“for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4”). In this case, it’s true that FG25-6 element #4 and FG25-7 element #2 are relevant for UEs supporting 11-4. But it’s also allowed that UEs do not support 11-4 can still have FG25-6 and 25-7, with the conditional elements not applicable.  Suggest not to add, at least for now.

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated prerequisite feature groups toward the next RAN1 meeting considering the comments provided so far.




[FL4] Low priority question 4-5:
· 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

	ZTE
	Proposal 1: The following adjustment is proposed for 25-4.
	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


Proposal 3: 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)




	LG
	Since most parts of description are still under the discussion in AI 8.3.1.1, so we would like to wait the outcome for these feature. 
As an editorial, it would be good to specify “FG” in description (e.g., “FG 11-1” instead of “11-1”) for readability. 

	DOCOMO
	· 25-4
· Prefer to keep the current component descriptions with brackets rather than removing them.
· 25-7
· We are fine with the suggested update from ZTE

	vivo
	We share LG’s views.

	Huawei, HiSilicon 
	Discuss the content of the components later after the main functions for this feature is clearer. 

	Ericsson
	We see the need to describe full-size and reduced-size HARQ-ACK CB. 
On the other hand, we are fine to wait for further outcome at AI 8.3.1.1.

	FL5
	As suggested by some companies, let’s come back when more progress is made in AI 8.3.1.1





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	Comment by Klaus Hugl: Type 1 CB
11-3	Comment by Klaus Hugl: Sub-slot PUCCH config
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#106bis-e meeting.
	[10]
	Apple
	Per sub-slot URLLC feature in Rel-16 is per FS , this should be per FS

	[11]
	Qualcomm
	With regards to 25-8 - Semi-static HARQ-ACK codebook for sub-slot PUCCH - the prerequisites are:
· 4-11 (support for semi-static HARQ-ACK feedback) and
· 11-3 (support for more than 1 PUCCH HARQ within a slot) 
4-11 has RRC Parent IE Phy-ParametersCommon and 11-3 FeatureSetUplink-v1610.
Therefore the feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 10: 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







Discussion
[FL1] High priority question 5-1:
· Companies are encouraged to provide views on whether FG 25-8 can be kept as “Semi-static HARQ-ACK codebook for sub-slot PUCCH”
	Company
	Comment

	DOCOMO
	We are fine to keep the FG.

	vivo
	Yes, FG 25-8 can be kept

	Nokia, NSB
	OK to keep it

	ZTE
	Yes

	Huawei, HiSilicon 
	Yes, it can be kept. 

	Intel
	OK

	QC
	Yes, to be kept.

	Ericsson
	OK to keep

	FL2
	According to the comments provided so far, all companies are fine to keep FG 25-8.
Therefore, following proposal is made to confirm FG 25-8 is kept as “Semi-static HARQ-ACK codebook for sub-slot PUCCH”.
[FL2] High priority proposal 5-1:
· FG 25-8 is kept as “Semi-static HARQ-ACK codebook for sub-slot PUCCH” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Support FL proposal

	DOCOMO
	Fine with the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).

High priority proposal 5-1:
· FG 25-8 is kept as “Semi-static HARQ-ACK codebook for sub-slot PUCCH” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with the FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 5-1:
· FG 25-8 is kept as “Semi-static HARQ-ACK codebook for sub-slot PUCCH” as follows
	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



Let’s further discuss the contents highlighted in yellow in the next step.




[FL4] Medium priority question 5-2:
· Companies are encouraged to provide views on whether the type of FG 25-8 should be per UE or per band or per FSPC
	Company
	Comment

	Nokia, NSB
	Per UE

	Intel
	Per UE

	QC
	Per FSBC

	Ericsson
	Per UE. 
Same comment as before: It is not clear how band differentiation would impact the feature and the corresponding testing. Also, considering RAN2 recommendation, FSPC should be avoided as much as possible (R2-2002378)

	Apple
	Per FS, to be consistent with the prerequisite 11-3

	LG
	Per FS, similar to Apple, good to have consistency consideting 25-8 is just derivation of 11-3. 

	DOCOMO
	Per UE

	Samsung
	Okay for Per UE, we are open to discuss other option.

	vivo
	Per FS. The type of FG should be consistent with the prerequisite

	Huawei, HiSilicon
	Fine with Per FS to align with the prerequisite. 

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated granularity toward the next RAN1 meeting considering the comments provided so far.




[FL4] 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

	FL5
	Closed





6. 25-9 to 25-10: PUCCH cell (FFS or PUCCH carrier) 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 (FFS or PUCCH carrier) switching
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain pattern of applicable PUCCH cell / carrier
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication in the DCI scheduling the PUCCH
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#106bis-e meeting.
	[2]
	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 4: The type of the feature group 25-9 and 25-10 is proposed to change to Per BC.

	[3]
	vivo
	25-9
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.
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH  carrier) switching
	1. Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
2. semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling


[bookmark: _Hlk83741352]Proposal 5:  For FG 25-9, the following agreement should be captured in components column.
· Semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI.

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
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
For FG 25-10, these applicable cases should be explicitly described in the components:  
	[bookmark: _Hlk83661532]25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	1. PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication in the DCI scheduling the PUCCH PDSCH and SPS release
2. PUCCH cell switching based on dynamic indication 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) triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling


[bookmark: _Hlk83741892]Proposal 6: For FG 25-10, the description for applicable cases should be captured in the components.  

	[7]
	Intel
	· 25-9, Semi-static PUCCH cell (FFS or PUCCH carrier) switching and 25-10, PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
· We suggest introducing Y carriers supported by the switching. Y can include 2, [3], [4].
· [bookmark: _Hlk84481301]We suggest introducing support of different numerologies between switchable carriers.

	[8]
	DOCOMO
	An editorial correction is made for the component description.
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH  carrier) switching
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain pattern of applicable PUCCH cell / carrier
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling




	[10]
	Apple
	25-9
Since this is for inter-band TDD, per band per band combination is more reasonable.
25-10
Since this is for inter-band TDD, per band per band combination is more reasonable.

	[11]
	Qualcomm
	With regards to the Feature 25-9 – semi-static PUCCH cell switch – there is a need to differentiate FDD and TDD cases. The feature is not necessary at FDD. The feature should be supported – for obvious reasons- per Feature Set per Band combination.
Proposal 11: Feature 25-9 (semi-static PUCCH cell switch) and 25-10 (dynamic PUCCH cell switch) need FDD and TDD differentiation. Furthermore, 25-9 and 25-10 should be per band combination rather than per UE.
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH  carrier) switching
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
	
	Yes
	N/A
	
	Per UE
Per BC
	No
YES
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication in the DCI scheduling the PUCCH
	
	Yes
	N/A
	
	Per UE
Per BC
	No
YES
	No
	N/A
	
	Optional with capability signaling








Discussion
[FL1] High priority question 6-1:
· Companies are encouraged to provide views on whether to separate the capability for different numerologies between switchable carriers from FGs 25-9 and 25-10
	Company
	Comment

	DOCOMO
	Prefer not to separate the capability for different numerologies. There is no explicit agreement for UE behavior of switching among PUCCH cells with different numerologies so far. No agreement is reached to define possible limitation for numerologies of different PUCCH cells, either.

	vivo
	Yes, it should separate.

	Nokia, NSB
	No need to separate the capability.

	ZTE
	We have no any solid agreement to accept or preclude the capability for different numerologies between switchable carriers. We can come back if this issue has been decided.

	Huawei, HiSilicon 
	Yes. It should be independent UE capability for same numerology and different numerologies, if all supported. 

	Intel
	Depending on signaling design this may be either (1) a separate capability since the mixed numerology operation involves several complications, or (2) per band combination with a specific SCS support in the combination.

	QC
	For both 25-9 and 25-10, we support having separate capabilities for different numerologies between switchable cells, besides capability for same numerology between switchable cells. The reason is that PUCCH cell switch cross cells with same numerology is baseline. While, PUCCH cell switch across cells with different numerology is a more advanced feature. UE capability should separate the support of baseline vs a more advanced feature to allow more flexible UE implementation. 

	Ericsson
	First, we have to wait until design is complete. Secondly, from our point of view, there is no need for separate capability.

	FL2
	According to the comments provided so far, companies have different views:
· Need to separate the capability for different numerologies: vivo, Huawei, HiSilicon, Qualcomm, Intel (depend on signaling design)
· No need to separate the capability for different numerologies: DOCOMO, Nokia, NSB, Ericsson
· Defer this discussion until further progress is made for PUCCH cell/carrier switching in AI8.3.1.1: ZTE
Also, it was noted by Nokia, NSB in question 6-5 that RAN1 agreed to only support ‘PUCCH cell switching’, therefore the notion of carrier can be removed.
Therefore, following proposal is made 1) to confirm FGs 25-9 and 25-10 are kept as “Semi-static PUCCH cell switching” and “PUCCH cell switching based on dynamic indication”, respectively and 2) FFS whether to separate the capability for different numerologies, which will be discussed when further progress is made for PUCCH cell switching in AI8.3.1.1.
[FL2] High priority proposal 6-1:
· FG 25-9 is kept as “Semi-static HARQ-ACK codebook for sub-slot PUCCH” as follows
· FG 25-10 is kept as “PUCCH cell switching based on dynamic indication” as follows
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain pattern of applicable PUCCH cell / carrier
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	PUCCH cell (FFS or PUCCH carrier) 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
	No
	N/A
	
	Optional with capability signaling



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Support FL proposal

	DOCOMO
	Fine with the FL proposal.

	vivo 
	There is Typo for FG 25-9, FG 25-9 should be ‘Semi-static PUCCH cell switching’.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).
@vivo: Thank you very much for pointing the typo out! Fixed.
High priority proposal 6-1:
· FG 25-9 is kept as “Semi-static PUCCH cell switching” as follows
· FG 25-10 is kept as “PUCCH cell switching based on dynamic indication” as follows
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain pattern of applicable PUCCH cell / carrier
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	PUCCH cell (FFS or PUCCH carrier) 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
	No
	N/A
	
	Optional with capability signaling



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with the FL proposal. We also think separate capability should be defined for different numerologies case.

	QC 3
	Sorry for late comment. Very minor comment, the Pre-requisite column should be marked in yellow, right? Maybe some Rel-15 PUCCH basic FGs need to be added in there. For now, it is FFS, as we never discussed this.

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 6-1:
· FG 25-9 is kept as “Semi-static PUCCH cell switching” as follows
· FG 25-10 is kept as “PUCCH cell switching based on dynamic indication” as follows
	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain pattern of applicable PUCCH cell / carrier
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	PUCCH cell (FFS or PUCCH carrier) 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
	No
	N/A
	
	Optional with capability signaling



Let’s further discuss the contents highlighted in yellow in the next step.




[FL4] Medium priority question 6-2:
· Companies are encouraged to provide views on whether to include a component to indicate the supported number Y of carriers for PUCCH cell (FFS or PUCCH carrier) switching in FGs 25-9 and 25-10
	Company
	Comment

	Nokia, NSB
	This is currently discussed in AI 8.3.1.1 but without conclusion yet. Maybe we can update this as soon as AI 8.3.1.1 reached consensus here.  

	ZTE
	Although we think the Y should be a predefined value, e.g., 4, we can accept the indication of supported number Y of carriers as this can provide more flexibility for future extension.

	Intel
	Support, and expect this should be eventually agreed in AI 8.3.1.1

	QC
	This discussion can be put on hold, because this topic is under discussion in 8.3.1.1, i.e., whether hardcode Y=2 in spec or allow UE capability signaling for it.

	Ericsson
	We prefer to wait until the design is complete.

	Apple
	Prefer to wait

	DOCOMO
	Fine to add the number of supported carriers. It was agreed that PUCCH carrier switching between 2 cells is supported in 8.3.1.1. Therefore, Y=2.

	Samsung
	It should be discussed in main agenda.

	vivo
	It has been agreed that PUCCH carrier switching between 2 cells is supported in 8.3.1.1, therefore no need of the Y.

	Huawei, HiSilicon 
	Wait for the outcome from AI 8.3.1.1. 

	FL5
	As suggested by many companies, let’s come back this issue when some progress is made in AI 8.3.1.1




[FL4] 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 FS
	Company
	Comment

	Nokia, NSB
	Per UE

	ZTE
	Per BC

	Intel
	Per BC or per FS

	QC
	They should be per BC at least. We are also fine with per FS. Per UE is not acceptable to us because different testing availability with gNB vendors in licensed, unlicensed, and NTN bands. 

	Ericsson
	Per UE

	Apple
	Per FS

	DOCOMO
	Per UE

	Samsung
	Okay for Per BC, but, we are open to other option. 

	Vivo
	Per FS.

	Huawei, HiSilicon 
	Fine with per BC, since the switching now is done among different cells. 

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated granularity toward the next RAN1 meeting considering the comments provided so far.




[FL4] Medium priority question 6-4:
· Companies are encouraged to provide views on FDD/TDD differentiation for FGs 25-9 and 25-10
	Company
	Comment

	Nokia, NSB
	 RAN1 decided in the GTW session on Monday to only support this for TDD carriers. 

	ZTE
	TDD only. We have an agreement on Monday GTW session which restricts to only TDD cells.

	Intel
	Agree to limit to TDD

	QC
	Yes, FDD/TDD differentiation is needed because RAN1 agreed this feature is only for TDD bands. 

	Ericsson
	It is agreed to be limited for TDD. However, we should be clear in description that TDD only is about PUCCH cell, and not about PUCCH group, etc.

	Apple
	It should be clarified it is only for TDD.

	DOCOMO
	Agree with other companies, i.e. limited to TDD only.

	Samsung
	Only for TDD. 

	Vivo
	TDD only.

	Huawei, HiSilicon 
	Yes and clarified to TDD only. 

	FL5
	All companies are generally fine to clarify that FGs 25-9 and 25-10 is applicable to “TDD only” in the column of “Need of FDD/TDD differentiation”, while exact wording may need further discussion according to the comment from Ericsson.
Therefore, following proposal is made
Medium priority proposal 6-4:
· FGs 25-9 and 25-10 are applicable to TDD only
· It is clarified in the column of “Need of FDD/TDD differentiation”, FFS details.

	FL
	Following was agreed at the final check point (October 19)
Agreement
· FGs 25-9 and 25-10 are applicable to TDD only
· It is clarified in the column of “Need of FDD/TDD differentiation”, FFS details.




[FL4] Low priority question 6-5:
· 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

	Nokia, NSB
	RAN1 agreed to only support ‘PUCCH cell switching’, therefore the notion of carrier can be removed here: 

	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH  carrier) switching
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching using configured time-domain domain pattern of applicable PUCCH cell / carrier

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication
	PUCCH cell (FFS or PUCCH carrier) switching based on dynamic indication in the DCI scheduling the PUCCH




	DOCOMO
	OK with the suggested updates from Nokia.

	vivo
	Fine with the suggested updates from Nokia.

	Ericsson
	Support Nokia suggestion

	FL5
	The above modification has been applied to the agreed proposal 6-1.





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#106bis-e meeting.
	[7]
	Intel
	· 25-11, 4-bits subband CQI
· For this feature, we prefer to define separate capability for different CQI tables. As it was discussed previously, support of different tables requires different UE hardware optimization, especially for low SE 64 QAM table. We think extension of sub-band CQI range reporting may require specific considerations for different table in terms of implementation.

	[9]
	Ericsson
	For FG 25-11 in the preliminary list [1], no prerequisite FG is stated. However, the 4-bit subband CQI reporting should be an enhancement of basic CSI feedback. Hence FG 2-32 “Basic CSI feedback” should be added as a prerequisite as shown below.
Table 4: Proposed FG for enhanced CSI feedback.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	25. NR_IIOT_URLLC_enh
	25-11
	4-bits subband CQI
	Subband CQI reporting with 4 bits per subband
	2-32



[bookmark: _Toc84026084]Adopt the proposed changes in red in Table 4 for the proposed FG 25-11 in R1-2108679.

	[11]
	Qualcomm
		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







Discussion
[FL1] High priority question 7-1:
· Companies are encouraged to provide views on whether to separate capability for different CQI tables for FG25-11
	Company
	Comment

	DOCOMO
	We don’t prefer the separate capability. There would be no difference for support of different tables as only bit size is enhanced and the existing reporting mechanism is reused.

	vivo
	It seems not necessary to define separate capability for different CQI tables. CQI report with bit size difference only has the less impact on implementation. 

	Nokia, NSB
	No need for separate capability.

	ZTE
	We don’t see the need to the support the separate capability for different CQI tables. 

	Huawei, HiSilicon 
	It seems no strong motivation to separate the capability. In our understanding, there is separate capability to support different tables already, here the point is only to support 4-bit on top of the supported tables. 

	Intel
	Support the split. Different tables cover different SE/SINR range and different BLER targets and may involve different optimizations/implementations to support them. Introducing full CQI reporting per sub-band needs to take these into account.

	QC
	It seems not needed to us. 

	Ericsson
	Do not support separate capability for different CQI tables

	FL2
	According to the comments provided so far, almost all companies don’t see the necessity to separate capability for different CQI tables for FG25-11.
Therefore, following proposal is made to confirm FG 25-11 is kept as “4-bits subband CQI”.
[FL2] High priority proposal 7-1:
· FG 25-11 is kept as “4-bits subband CQI” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Support FL proposal

	DOCOMO
	Support the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).
High priority proposal 7-1:
· FG 25-11 is kept as “4-bits subband CQI” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Support the FL proposal.

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 7-1:
· FG 25-11 is kept as “4-bits subband CQI” as follows
	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



Let’s further discuss the contents highlighted in yellow in the next step.



[FL4] Medium priority question 7-2:
· Companies are encouraged to provide views on whether the type of FG 25-11 should be per UE or per band
	Company
	Comment

	Nokia, NSB
	Per UE

	ZTE
	From our view, this capability report should be per UE.

	QC
	They should be per band. Per UE is not acceptable to us because different testing availability with gNB vendors in licensed, unlicensed, and NTN bands.

	Ericsson
	Per UE

	Apple
	We are fine with per band.

	LG
	We are fine with per band 

	DOCOMO
	Per UE

	Samsung
	Per BC is okay. We are open to discuss other options. 

	vivo
	Per band. .

	Huawei, HiSilicon
	Per UE is fine. 

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated granularity toward the next RAN1 meeting considering the comments provided so far.




[FL4] Low priority question 7-3:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 25-11
	Company
	Comment

	ZTE
	We are fine to add 2-32 as the prerequisite feature group for FG 25-11.

	LG
	We think FG 2-32 or 2-35 can be added as the prerequisite. 

	DOCOMO
	Fine to add 2-32 as the prerequisite FG.

	Huawei, HiSilicon 
	2-32 is mandatory without capability signalling. In this case seems no need to add it again here as the pre-requisite. 

	Ericsson
	For adding 2-32 as prerequisite: Agree with Huawei comment that 2-32 is mandatory without capability signalling. On the other hand, 2-32 is marked as prerequisite for some existing FGs, e.g., 2-33 and 2-35. Thus it seems correct to still add it.
We don’t see the need to have 2-35 as prerequisite.

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated prerequisite feature groups toward the next RAN1 meeting considering the comments provided so far.




[FL4] Low priority question 7-4:
· 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

	FL5
	Closed





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	Comment by Sorour Falahati: Uncertain if it ishould be optional. If the UE does not support this, then it would be Rel-16 UE. I included the next description in []. Needs discussion with the group.

[This FG is a part of basic operation for following scenarios defined in TS38.300
Scenario A2, B, C, D and E with semi-static channel access mode]

	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
	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#106bis-e meeting.
	[2]
	ZTE
	Index 25-12 and 25-13:
For index 25-12, moderator has raised a question on whether this feature group should be optional. From our understanding, in Rel-16, the prerequisite feature group 10-1a “UL channel access for semi-static channel access mode” is optional, so index 25-12 should also be an optional UE feature. In addition, the description of “[This FG is a part of basic operation for following scenarios defined in TS38.300 Scenario A2, B, C, D and E with semi-static channel access mode]” seems simply copied from Rel-16 NRU UE feature, but the scenarios may need to be restricted in Rel-17 unlicensed band URLLC. Another simpler way is to remove the description in [], since a UE without such feature group could still work and there is no such basic operation description in all other Rel-17 URLLC feature groups.
Regarding index 25-13, according to the previous agreement, in semi-static channel access mode, for a UE supporting UE-initiated COT, by default an FFP period for UE-initiated COT is configured as the same, integer multiple of, or inter-factor of the FFP period configured for gNB-initiated COT, so index 25-12 should be the prerequisite feature group of index 25-13.
Proposal 5: The following modifications are proposed for feature group 25-12 and 25-13:
· Remove the description in [] of “Mandatory/Optional” of FG 25-12
· Add 25-12 in the “Prerequisite feature groups” description of FG 25-13.

	[4]
	Huawei, HiSilicon
	1) In 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. 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”. 
2) Add FG 25-12 to the prerequisite feature group for FG 25-13 since the basic components (1..4) listed in FG 25-12 need to be supported even if the UE supports initiating a semi-static channel access occupancy where the corresponding period is independently configured from the period configured for a semi-static channel occupancy that can be initiated by gNB.  

	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. 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
	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

[This FG is a part of basic operation for following scenarios defined in TS38.300
Scenario A2, B, C, D and E with semi-static channel access mode]

	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





	[8]
	DOCOMO
	· FG 25-12: UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
The note with brackets in ‘Mandatory/Optional’ should be removed. This FG should not be a basic FG as UE can operate on unlicensed bands without this FG, i.e., just using Rel-16 NR-U features.
	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




	[12]
	Nokia, Nokia Shanghai Bell
	· 25-12: 
· This is an extension of the 38.300 scenarios. If we keep the note in brackets then all Rel-17 UEs supporting those scenarios will need to support this feature as well, including UEs not supporting URLLC/IIOT. Propose to remove the text under brackets.
· 25-13: 
· Add FG 25-12 as pre-requisite. It is not reasonable to assume a UE would support only independent configurations but not be able to follow configurations dependent on gNB channel access configurations.




Discussion
[FL1] High priority question 8-1:
· Companies are encouraged to provide views on whether FG 25-12 can be kept as “UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations”
	Company
	Comment

	DOCOMO
	We are fine to keep the FG.

	vivo
	Yes, FG 25-12 can be kept

	Nokia, NSB
	OK to keep it.

	ZTE
	We are fine to keep it as it is.

	Huawei, HiSilicon
	Yes, FG 25-12 can be kept.  

	Intel
	We are OK to keep this FG, and we would prefer to have this FG as mandatory feature with capability signalling.

	Qualcomm
	Yes. FG 25-12 can be kept as the current description.

	Ericsson
	OK to keep

	FL2
	According to the comments provided so far, almost all companies are fine to keep FG 25-12.
Therefore, following proposal is made to confirm FG 25-12 is kept as “UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations”.
[FL2] High priority proposal 8-1:
· FG 25-12 is kept as “UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations” as follows
	25. NR_IIOT_URLLC_enh

	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	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

[This FG is a part of basic operation for following scenarios defined in TS38.300
Scenario A2, B, C, D and E with semi-static channel access mode]



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Support FL proposal

	DOCOMO
	Fine with the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).
High priority proposal 8-1:
· FG 25-12 is kept as “UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations” as follows
	25. NR_IIOT_URLLC_enh

	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	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

[This FG is a part of basic operation for following scenarios defined in TS38.300
Scenario A2, B, C, D and E with semi-static channel access mode]



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with the FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 8-1:
· FG 25-12 is kept as “UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations” as follows
	25. NR_IIOT_URLLC_enh

	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	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

[This FG is a part of basic operation for following scenarios defined in TS38.300
Scenario A2, B, C, D and E with semi-static channel access mode]



Let’s further discuss the contents highlighted in yellow in the next step.




[FL1] High priority question 8-2:
· Companies are encouraged to provide views on whether FG 25-13 can be kept as “UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations”
	Company
	Comment

	DOCOMO
	We are fine to keep the FG.

	vivo
	Yes, FG 25-13 can be kept

	Nokia, NSB
	OK to keep it.

	ZTE
	We are fine to keep it as it is.

	Huawei, HiSilicon
	Yes, FG 25-13 can be kept 

	Intel
	We are OK to keep this FG.

	Qualcomm
	Yes. FG 25-13 can be kept as the current description.

	Ericsson
	OK to keep

	FL2
	According to the comments provided so far, almost all companies are fine to keep FG 25-13.
Therefore, following proposal is made to confirm FG 25-13 is kept as “UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations”.
[FL2] High priority proposal 8-2:
· FG 25-13 is kept as “UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations” as follows
	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
	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




Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Support FL proposal

	DOCOMO
	Fine with the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).
High priority proposal 8-2:
· FG 25-13 is kept as “UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations” as follows
	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
	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




Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with the FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 8-2:
· FG 25-13 is kept as “UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations” as follows
	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
	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




Let’s further discuss the contents highlighted in yellow in the next step.




[FL4] Medium priority question 8-3:
· Companies are encouraged to provide views on whether to remove “[This FG is a part of basic operation for following scenarios defined in TS38.300 Scenario A2, B, C, D and E with semi-static channel access mode]” from the column of “Mandatory/Optional” in FG 25-12
	Company
	Comment

	Nokia, NSB
	It should be removed

	ZTE
	We think the note should be removed because the scenarios are a bit too wide to target for all Rel-17 unlicensed band UEs with the basic operation description. 

	Huawei, HiSilicon
	We agree to remove the text between [] from the column of “Mandatory/Optional” in FG 25-12 

	Intel
	We are OK to remove the text within the brackets.

	Qualcomm
	Agree to remove.

	Ericsson
	OK to remove

	Apple
	Better to remove

	LG
	Agree to remove

	DOCOMO
	Support to remove the text.

	Samsung
	Fine with removing. 

	vivo
	Agree to remove.

	FL5
	All companies are fine to re remove “[This FG is a part of basic operation for following scenarios defined in TS38.300 Scenario A2, B, C, D and E with semi-static channel access mode]” from the column of “Mandatory/Optional” in FG 25-12.
Therefore, following proposal is made
Medium priority proposal 8-3:
· Remove “[This FG is a part of basic operation for following scenarios defined in TS38.300 Scenario A2, B, C, D and E with semi-static channel access mode]” from the column of “Mandatory/Optional” in FG 25-12

	FL
	Following was agreed at the final check point (October 19)
Agreement
· Remove “[This FG is a part of basic operation for following scenarios defined in TS38.300 Scenario A2, B, C, D and E with semi-static channel access mode]” from the column of “Mandatory/Optional” in FG 25-12




[FL4] Low priority question 8-4:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-12 and 25-13
	Company
	Comment

	Nokia, NSB
	Add FG 25-12 as pre-requisite. It is not reasonable to assume a UE would support only independent configurations but not be able to follow configurations dependent on gNB channel access configurations.

	ZTE
	FG 25-12 should be added in prerequisite feature groups of FG 25-13.

	Huawei, HiSilicon
	FG 25-12 should be a prerequisite feature group for FG 25-13 since FG 25-12 is the default FG as agreed in the WI.

	Qualcomm
	FG 25-12 should be added in prerequisite feature groups of FG 25-13.

	Ericsson 
	OK to add FG 25-12 as prerequisite of FG 25-13.

	Apple
	OK to add FG 25-12 as prerequisite of FG 25-13

	LG
	OK to add FG 25-12 as prerequisite of FG 25-13

	DOCOMO
	OK to add FG 25-12 as prerequisite of FG 25-13

	vivo
	OK to add FG 25-12 as prerequisite of FG 25-13.

	FL5
	All companies are fine to add FG 25-12 as prerequisite of FG 25-13.
Therefore, following proposal is made
Low priority proposal 8-4:
· FG 25-12 is added as prerequisite feature group for FG 25-13

	FL
	Following was agreed at the final check point (October 19)
Agreement
· FG 25-12 is added as prerequisite feature group for FG 25-13




[FL4] Low priority question 8-5:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 25-12 and 25-13 which do not have capability signaling impacts
	Company
	Comment

	Huawei, HiSilicon
	Following the same approach in defining basic NR-U FGs related to channel access in Rel-16, e.g., FG 10-1 and FG 10-1a, we think that following components should be added to FG 25-12. Note that these components are the semi-static channel access components distinguishing UE’s operation as an initiating device in Rel-17 as compared to its Rel-16 operation as a responding device only.    

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

	FL5
	Thanks for the input so far. Considering the remaining time in this meeting, no additional proposal is made but companies are encouraged to study appropriate components toward next RAN1 meetingon considering the comment provided so far





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	Comment by Klaus Hugl: PHY priority for PUSCH
	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	Comment by Klaus Hugl: PHY priority for PUSCH
	Yes
	N/A

	
	Per band

	N/A

	N/A

	N/A
	
	Optional with capability signaling




Following feedbacks are provided in contributions for the RAN1#106bis-e meeting.
	[5]
	Samsung
	25-14
Why this feature should be “per Band”?
25-15
Why this feature should be “per Band”?

	[7]
	Intel
	· 25-14, PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
· We think that this entry needs to be taken into brackets, since no progress was made on this feature in Rel.17 and it may eventually be dropped from WI
· 25-15, PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
· We think that this entry needs to be taken into brackets, since no progress was made on this feature in Rel.17 and it may eventually be dropped from WI

	[8]
	DOCOMO
	· FG 25-14: PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
Brackets should be added as the corresponding feature is still under discussion and has not been agreed.
	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




· FG 25-15: PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
Brackets should be added as the corresponding feature is still under discussion and has not been agreed.
	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





	[9]
	Ericsson
	For FG 25-14 and 25-15 in R1-2108679, the description should be aligned to avoid any confusion that there are any differences other than the LP vs HP of DG-PUSCH vs CG-PUSCH. Thus we recommend the editorial changes in Table 4.
Table 6: Proposed FG for Intra-UE Multiplexing/Prioritization.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	25. NR_IIOT_URLLC_enh
	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	Support PHY prioritization of overlapping for the case where low-priority DG-PUSCH and collides with high-priority CG-PUSCH on a BWP of a serving cell
	12-1

	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 DG-PUSCH and low-priority configured grant CG-PUSCH on a BWP of a serving cell
	12-1

	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.
	6-5


Proposal 5	Adopt the proposed changes in red in Table 6 for the proposed FG 25-14, 25-15, 25-18 in R1-2108679.

	[10]
	Apple
	As for two proposed features below:
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

It was discussed in RAN #93-e for possible downscoping on them. We note the relevant Rel-16 maintenace work is essentially at a deadlock, and it is unlikely the Rel-16 maintenance work can be finshed in one meeting (November 2021) and at the same time the design details on DG/CG PUSCH proritization can be finalized. Hence we suggest to remove 25-14 and 25-15.

	[11]
	Qualcomm
	Regarding to feature 25-15, the current formulation is problematic. As we explained in R1-2110181 [2], a UE needs extra processing time to handle the cancel/dropping of a LP PUSCH before switch to transmit a HP PUSCH. One should notice that cancel/drop a PUSCH is more complicated than cancel/drop a PUCCH, which is why extra processing time is needed on top of Rel-16 cancellation time for cancel/drop a PUCCH. 
Proposal 12: For feature 25-15 (PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH), on top of Rel-16 cancellation time (N2+d1) for PUCCH/PUCCH or PUCCH/PUSCH collision, additional time d2 is needed (which results N2+d1+d2 in total cancellation time) for LP CG-PUSCH and HP DG-PUSCH collision resolution. The additional number of OFDM symbols (d2) needed is listed in following table.
[bookmark: _Ref61296255]Table 1. d2 for LP CG-PUSCH and HP DG-PUSCH collision resolution 
	

	d2 [symbols]

	0
	1

	1
	2

	2
	4

	3
	8



	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 with additional cancellation time d2 on top of N2+d1 (which is Rel-16 PUCCH/PUCCH or PUCCH/PUSCH cancellation time), which results total cancellation time N2+d1+d2. 

Note: the value of d2 is given in table as below. 
Table: d2 for LP CG-PUSCH and HP DG-PUSCH collision resolution 
	

	d2 [symbols]

	0
	1

	1
	2

	2
	4

	3
	8



	12-1
	Yes
	N/A

	
	Per band
Per FS

	N/A

	N/A

	N/A
	
	Optional with capability signaling








Discussion
[FL1] High priority question 9-1:
· Companies are encouraged to provide views on whether to add square brackets to FGs 25-14 and 25-15
	Company
	Comment

	DOCOMO
	We support to add square brackets to the FGs.

	vivo
	Square brackets to FGs 25-14 and 25-15 should be added and we share other companies concern on the timely finish the feature of PHY prioritization of overlapping DG-PUSCH and CG-PUSCH with different priorities. 

	Nokia, NSB
	No need for square brackets, i.e. OK to keep the FGs.

	ZTE
	We are fine to add square brackets since they are still under discussion.

	Huawei, HiSilicon 
	We are fine to add square brackets at this moment.  

	Intel 
	We think the square brackets should be added, because the feature is still under discussion without any agreement yet.  

	QC
	We support to add [] to both 25-14 and 25-15, given it might be descoped later due to very delayed progress in specification of these two features. 

	Samsung
	Putting bracket is okay. This FG can be revisited if there is any further progress. 

	Ericsson
	No square brackets. It has been agreed that Rel-17 supports these features.

	FL2
	According to the comments provided so far, almost all companies are fine to add square brackets to FGs 25-14 and 25-15.
Therefore, following proposal is made to keep FGs 25-14 and 25-15 with square brackets for further discussion when some progress is made in AI 8.3.3.
[FL2] High priority proposal 9-1:
· FG 25-14 is kept with square brackets as “PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH” for further discussion as follows
· FG 25-15 is kept with square brackets as “PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH” for further discussion as follows
	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




Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Fine with FL proposal

	DOCOMO
	Support the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).
[FL2] High priority proposal 9-1:
· FG 25-14 is kept with square brackets as “PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH” for further discussion as follows
· FG 25-15 is kept with square brackets as “PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH” for further discussion as follows
	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




Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Support the FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 9-1:
· FG 25-14 is kept with square brackets as “PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH” for further discussion as follows
· FG 25-15 is kept with square brackets as “PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH” for further discussion as follows
	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




Discussion is postponed until further progress is made in AI 8.3.3




Medium priority question 9-2:
· Companies are encouraged to provide views on whether the type of FGs 25-14 and 25-15 should be per UE or per FS
	Company
	Comment

	Nokia, NSB
	Per UE

	ZTE
	We think per UE indication is enough.

	Intel 
	If the feature is supported, it is per UE, not relevant to FR1/FR2. 

	QC
	These two feature groups, if supported, should be per FS, given the prerequisites of them are per FS in Rel-16. 

	Ericsson
	Per UE

	Apple
	We think this discussion can also be deferred. 

	FL4
	This question is postponed until further progress is made in AI 8.3.3



Low priority question 9-3:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-14 and 25-15
	Company
	Comment

	FL4
	This question is postponed until further progress is made in AI 8.3.3




Low priority question 9-4:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 25-14 and 25-15 which do not have capability signaling impacts
	Company
	Comment

	FL4
	This question is postponed until further progress is made in AI 8.3.3





10. 25-16 to 25-17: Intra-UE multiplexing with different priorities
In [1], FGs 25-16 to 25-17 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
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	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.]
	11-3	Comment by Klaus Hugl: LP & HP HARQ

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

	 25. NR_IIOT_URLLC_enh
	25-17

	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. 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.
2. 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.
3. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
4. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
	11-3	Comment by Klaus Hugl: LP & HP HARQ codebook
12-1	Comment by Klaus Hugl: PHY priority for PUSCH
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling



Following feedbacks are provided in contributions for the RAN1#106bis-e meeting.
	[2]
	ZTE
	Index 25-17
For the usage of parentheses in component of 25-17, we should keep the commonality on each part of the components. So we propose to remove the parentheses for item 1 and 2.
Proposal 6: The following adjustment is proposed for component of 25-17.
	1. 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.
2. 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.
3. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
4. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.




	[3]
	vivo
	FG 25-3 & FG 25-16 & FG 25-17
For FG 25-16, the prerequisite feature groups are FG 11-3 which is per FeatureSetUplink. Thus, the type of FG 25-16 should be Per FS.
For FG 25-17, the prerequisite feature groups are FG 11-3/FG 12-1. The type of both FG 11-3/FG 12-1 are per FeatureSetUplink. Thus, the type of FG 25-17 should be Per FS.
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	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.]
	11-3

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

	 25. NR_IIOT_URLLC_enh
	25-17

	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. 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.
2. 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.
3. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
4. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
	11-3
12-1
	Yes
	N/A
	
	Per UE Per FS
	No
	No
	N/A
	
	Optional with capability signaling


Proposal 2: For FG 25-3, FG 25-16 and FG 25-17, the type should be Per FS.

	[4]
	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) Remove 12-1 from the prerequisite feature group for FG 25-17. 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. Therefore, 12-1 should be removed from the prerequisite feature group. In addition, if 12-1 is removed, then we can add one component to FG 25-17 to enable the support of priority of CG-PUSCH and DG-PUSCH.    
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	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.]
	11-3one of {11-4, 11-4a}

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

	 25. NR_IIOT_URLLC_enh
	25-17

	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. 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 low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
23. 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.
34. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
45. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
	11-3one of {11-4, 11-4a}
12-1
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling




	[5]
	Samsung
	25-16 and 25-17 should be merged together since there is no benefit to make them separately, and 12-1 (UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer) should be prerequisite feature for that.

	[10]
	Apple
		25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	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.]
	11-3

	Yes
	N/A
	
	Per UE
Apple: Note the cancellation behavior is defined at FS level, this should be at FS level also.

Premature to discuss the components
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-17

	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. 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.
2. 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.
3. Support multiplexing a low-priority HARQ-ACK a high-priority HARQ-ACK and/or CSI in a high-priority PUSCH. Support separate beta_offset values for this priority combination.

4. Support multiplexing a high-priority HARQ-ACK, a low-priority HARQ-ACK and/or CSI in a low-priority PUSCH. Support separate beta_offset values for this priority combination.

	11-3
12-1
	Yes
	N/A
	
	Per UE
Apple: Note the cancellation behavior is defined at FS level, this should be at FS level also.

Premature to discuss the components
	No
	No
	N/A
	
	Optional with capability signaling




	[11]
	Qualcomm
	Regarding to feature 25-16 and 25-17, each individual component under these two features should have independent capability signaling, e.g., a UE support the 1st component of 25-16 (LP HARQ-ACK and HP HARQ multiplexing on PUCCH) does not necessily have the capability to support the 3rd component of 25-16 (LP HARQ-ACK, HP HARQ-ACK, and SR multiplexing on a PUCCH). Separate capabilities are needed to allow different UE implementations.  
Proposal 13: The components 1, 2, and 3 of feature 25-16 (HARQ-ACK with different priorities multiplexing using a PUCCH), should be in separate rows to have separate capability signaling. Furthermore, support a new component 4 (multiplexing a low-priority HARQ-ACK, a high priority HARQ-ACK, a high-priority/low-priority SR, and CSI into a PUCCH) with separate capability signaling. 
Proposal 14: The components 1, 2, 3, and 4 of feature 25-17 (HARQ-ACK piggybacked on a PUSCH of a different priority), should be in separate rows to have separate capability signaling. 
	25. NR_IIOT_URLLC_enh
	25-16a
	HARQ-ACK with different priorities multiplexing using a PUCCH
	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.]

	11-3

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

	25. NR_IIOT_URLLC_enh
	25-16b
	HARQ-ACK and SR with different priorities multiplexing using a PUCCH
	 Support multiplexing a low-priority/high-priority HARQ-ACK and a high-priority/low-priority SR into a PUCCH for some HARQ-ACK/SR PF
	11-3
	Yes
	N/A
	
	Per FS
	No
	No
	N/A
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-16c
	High-priority HARQ-ACK, low priority HARQ-ACK, and SR multiplexing using a PUCCH
	 Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority/low-priority SR into a PUCCH.

	11-3
	Yes
	N/A
	
	Per FS
	No
	No
	N/A
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-16d
	High-priority HARQ-ACK, low priority HARQ-ACK, SR, and CSI multiplexing using a PUCCH
	 Support multiplexing a low-priority HARQ-ACK, a high priority HARQ-ACK, a high-priority/low-priority SR, and CSI into a PUCCH
Note: if component 4 is supported by a UE, any subset of combination of {low-priority HARQ-ACK, a high priority HARQ-ACK, a high-priority/low-priority SR, CSI} is supported by the UE.  

	11-3
	Yes
	N/A
	
	Per FS
	No
	No
	N/A
	
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-17a

	HARQ-ACK piggybacked on a PUSCH of a different priority

Low-priority HARQ-ACK multiplexing on High-priority PUSCH
	1. 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.
2. 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.
3. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
4. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
	11-3
12-1
	Yes
	N/A
	
	Per UE
Per FS
	No
	No
	N/A
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-17b

	High-priority HARQ-ACK multiplexing on low-priority PUSCH
	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.
	11-3
12-1
	Yes
	N/A
	
	Per FS
	No
	No
	N/A
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-17c

	High-priority and low priority HARQ-ACK multiplexing on PUSCH
	Support multiplexing a low-priority HARQ-ACK, a high-priority/low-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI
	11-3
12-1
	Yes
	N/A
	
	Per FS
	No
	No
	N/A
	
	Optional with capability signaling

	25. NR_IIOT_URLLC_enh
	25-17d

	High/low priority HARQ-ACK and CSI multiplexing on PUSCH
	Support multiplexing a high-priority HARQ-ACK, a low-priority/high-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI
	11-3
12-1
	Yes
	N/A
	
	Per FS
	No
	No
	N/A
	
	Optional with capability signaling




	[12]
	Nokia, Nokia Shanghai Bell
	· 25-17: 
· Merge with FG 25-16, or at least add FG 25-16 as pre-requisite. It is not reasonable to assume a UE would be able to do multiplex HARQ-ACK of different priorities only when piggybacking on PUSCH but would be unable to do the same with PUCCH.




Discussion
[FL1] High priority question 10-1:
· Companies are encouraged to provide views on whether to merge FG 25-17 into FG 25-16
	Company
	Comment

	DOCOMO
	We are fine to merge the FGs. It is reasonable to assume that if UE supports HARQ-ACK multiplexing on a PUCCH, it should also support multiplexing on a PUSCH.

	vivo
	We are fine to merge FG 25-17 into FG 25-16

	Nokia, NSB
	OK to merge them, as it is not reasonable to assume a UE would be able to do multiplex HARQ-ACK of different priorities only when piggybacking on PUSCH but would be unable to do the same with PUCCH.

	Huawei, HiSilicon 
	We prefer to keep FG 25-17 and FG 25-16 separately. The mechanisms on PUCCH and PUSCH are different, and the impact on UE is different. 

	Intel 
	We think FG 25-16 and 17 should be merged. It is a bit strange that UE can multiplex different priorities for one UL channel while not for another UL channel, and it may have impact on the 2-step procedure for multiplexing.  

	QC
	We don’t support to merge FG 25-16 and 25-16. On the contrary, we think these FGs should be separate them to more FGs. 

	Samsung
	Support. If we have separate features, RAN1 may need to design additional multiplexing/prioritization procedures if one of UE capabilities is only available. 

	Ericsson
	Fine to merge FG 25-16 and FG 25-17.

	FL2
	According to the comments provided so far, companies have different views:
· Need to merge: DOCOMO, vivo, Nokia, NSB, Intel, Samsung, Ericsson
· No need to merge: Huawei, HiSilicon, Qualcomm
Therefore, following proposal is made 1) to confirm FGs 25-6 and 25-17 are kept as “HARQ-ACK with different priorities multiplexing using a PUCCH” and “HARQ-ACK piggybacked on a PUSCH of a different priority”, respectively, 2) FFS whether to merge FG 25-17 into FG 25-16, and 3) FFS whether to separate capability for different UCI type, which will be discussed when further progress is made in AI8.3.3 as discussed in question 10-2.
[FL2] High priority proposal 10-1:
· FG 25-16 is kept with as “HARQ-ACK with different priorities multiplexing using a PUCCH” as follows
· FG 25-17 is kept with as “HARQ-ACK piggybacked on a PUSCH of a different priority” as follows
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	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.]
FFS whether to merge with FG 25-17
FFS whether to separate capability for different UCI type
	11-3

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

	 25. NR_IIOT_URLLC_enh
	25-17

	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. 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.
2. 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.
3. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
4. 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 into FG 25-16
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



Note that any contents highlighted in yellow mean FFS and to be discussed further.
Also, we can try to continue discussing the FFS parts. Companies are encouraged to check the comments provided so far and to indicate if their position is changed.

	Nokia, NSB
	We think the current FFS points are not sufficient. The options should be either merge these FGs or add 25-16 as prerequisite to 25-17. We do not support 25-17 as independent FG.

	Ericsson
	While we prefer merging 25-16 and 25-17, we can accept FL proposal and discuss further.

	DOCOMO2
	Fine with the FL proposal.
Regarding the first FFS, we prefer merging FG25-16 and FG25-17 rather than the separation, similar to UCI multiplexing capability defined in Rel-16. For the second FFS, we don’t support further separating capability for different UCI types. We agree with Ericsson’s comment for Question 10-2 that 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.

	vivo
	Fine with the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).
High priority proposal 10-1:
· FG 25-16 is kept with as “HARQ-ACK with different priorities multiplexing using a PUCCH” as follows
· FG 25-17 is kept with as “HARQ-ACK piggybacked on a PUSCH of a different priority” as follows
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	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.]
FFS whether to merge with FG 25-17
FFS whether to separate capability for different UCI type
	11-3

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

	 25. NR_IIOT_URLLC_enh
	25-17

	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. 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.
2. 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.
3. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
4. 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 into FG 25-16
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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with the FL proposal. Merging FG25-16 and FG25-17 is reasonable.

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 10-1:
· FG 25-16 is kept with as “HARQ-ACK with different priorities multiplexing using a PUCCH” as follows
· FG 25-17 is kept with as “HARQ-ACK piggybacked on a PUSCH of a different priority” as follows
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	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.]
FFS whether to merge with FG 25-17
FFS whether to separate capability for different UCI type
	11-3

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

	 25. NR_IIOT_URLLC_enh
	25-17

	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. 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.
2. 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.
3. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
4. 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 into FG 25-16
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



Let’s further discuss the contents highlighted in yellow in the next step.




[FL1] High priority question 10-2:
· Companies are encouraged to provide views on whether/how to separate FGs 25-16 and 25-17, e.g., 
· FG 25-16a: HARQ-ACK with different priorities multiplexing using a PUCCH
· FG 25-16b: HARQ-ACK and SR with different priorities multiplexing using a PUCCH
· FG 25-16c: High-priority HARQ-ACK, low priority HARQ-ACK, and SR multiplexing using a PUCCH
· FG 25-16d: High-priority HARQ-ACK, low priority HARQ-ACK, SR, and CSI multiplexing using a PUCCH
· FG 25-17a: Low-priority HARQ-ACK multiplexing on High-priority PUSCH
· FG 25-17b: High-priority HARQ-ACK multiplexing on low-priority PUSCH
· FG 25-17c: High-priority and low priority HARQ-ACK multiplexing on PUSCH
· FG 25-17d: High/low priority HARQ-ACK and CSI multiplexing on PUSCH
	Company
	Comment

	DOCOMO
	We don’t prefer the separate FGs.

	vivo
	We are fine to split the feature based on different UCI.

	Nokia, NSB
	No need to separate them.

	ZTE
	Some cases are under discussion, for example, FG 25-16a, 25-16b, 25-17a/b/c/d. But 25-16c/d are not in the RAN1 discussion scope. We can further discuss the FG 25-16a, 25-16b, 25-17a/b/c/d.

	Huawei, HiSilicon 
	We are open to discuss, however we may not need to split in such a detailed way. How to do the split can wait for more progress on the intra-UE multiplexing for different cases first, and then we can decide. 

	Intel
	We think there is no clear reason to separate these features.  
Note: FG 25-16d should be removed. According to RAN1#104bis-e meeting’s Working Assumption, multiplexing of CSI (including part 1 and part 2, if any) and high-priority HARQ-ACK on PUCCH is not supported.

	QC
	We support separate FG 25-16 and 25-17 into smaller FGs. The reason is very simple, a UE may choose to implement 25-16a, 25-17a/b only because they are the most important FGs, and choose not supporting other FGs which includes SR, CSI, which are less important. UE feature structure should allow UE with such implementation flexibility.  

	Ericsson
	Dot support splitting into small FGs. 
Splitting will make it very difficult to work out the PUCCH/PUSCH multiplexing procedures. Depending on the set of small features a UE supports, there are endless variations to be specified and the gNB receiver has to work differently for different UEs. It also makes it very difficult for the scheduler to schedule the high priority vs lower priority PUCCH and PUSCH without error case.

	Apple
	Splitting the features into smaller ones does not make sense. For example, FG 25-17a/b/c/d should not be much different. And FG 25-16/a/b/c/d are not so different. It is also strange if inter-L1 UCI multiplexing is performed over PUCCH then inter-L1 UCI multiplexing over PUSCH is not supported.

	FL2
	According to the comments provided so far, companies have different views:
· No need to separate FGs: DOCOMO, Nokia, NSB, Intel, Ericsson
· Need to separate FGs: vivo, Qualcomm
· Open to further discuss: ZTE, Huawei, HiSilicon
Therefore, it is captured in High priority proposal 10-1 as FFS whether to separate capability for different UCI type, which will be discussed when further progress is made in AI8.3.3. Companies are encouraged to provide any further comments in High priority proposal 10-1, if any.

	
	




[FL4] Medium priority question 10-3:
· Companies are encouraged to provide views on whether the type of FGs 25-16 and 25-17 should be per UE or per FS
	Company
	Comment

	Nokia, NSB
	Per UE

	Intel 
	We think it should be per UE

	QC
	We support per FS as the prerequisites for this FG is per FS already. 

	Ericsson
	Per UE

	Apple
	Per FS

	LG
	Per UE

	DOCOMO
	Per UE

	Samsung
	Per UE is okay, we are open to discuss other option. 

	vivo
	Considering the type of the prerequisites, Per FS is suggested.

	Huawei, HiSilicon
	Per FS to align with the prerequisites. 

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated granularity toward the next RAN1 meeting considering the comments provided so far.




[FL4] Low priority question 10-4:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-16 and 25-17
	Company
	Comment

	Huawei, HiSilicon
	1. Change 11-3 to one of {11-4, 11-4a}, as 11-4/11-4a is the UE capability of supporting two HARQ-ACK codebook with different priorities.
2. Delete 12-1 from the prerequisite feature group for FG 25-17. 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. Therefore, 12-1 should be removed from the prerequisite. In addition, if 12-1 is removed, then we can add one component “Configuration of PHY priority level for CG PUSCH, and dynamic indication of priority level for dynamic PUSCH with a single DCI format” to FG 25-17.

	Ericsson
	Remove 11-3 from prerequisite of 25-16 and 25-17. FG 11-3 requires support of subslot based HARQ-ACK, but 25-16 and 25-17 do not. Same issue with {11-4, 11-4a}. 

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated prerequisite feature groups toward the next RAN1 meeting considering the comments provided so far.




[FL4] Low priority question 10-5:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 25-16 and 25-17 which do not have capability signaling impacts
	Company
	Comment

	FL5
	Closed





11. 25-18: Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
In [1], FG [25-14] to [25-15] 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#106bis-e meeting.
	[2]
	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 proposal 4 as not all band combination is supporting parallel PUCCH and PUSCH transmission.
Proposal 7: The type of the feature group 25-18 is proposed to change to Per BC. 

	[4]
	Huawei, HiSilicon
	1) We would prefer to set the type as per BC, as this capability for UE may 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 transmissions on different cells [at least] for inter-band CA.
	
	Yes
	N/A
	
	Per UEBC
	NoN/A
	NoN/A
	N/A
	
	Optional with capability signaling




	[6]
	MediaTek
	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 BC
	
	Optional


Proposal 2: Change the Type of FG25-18 from “Per UE” to “Per BC”.

	[9]
	Ericsson
	For the topic of simultaneous PUCCH/PUSCH for CA, currently it has been agreed to support it for inter-band CA. For intra-band CA, it’s still FFS. Based on companies’ input, the main concern of supporting simultaneous PUCCH/PUSCH for intra-band CA is phase discontinuity if the PUCCH and PUSCH do not start and end at the same times. Phase discontinuity has been discussed since Rel-15. FG 6-23 was introduced for UE to indicate the incapability of PA phase discontinuity. As shown below, FG 6-23 can cover overlapping PUSCH-PUSCH as well as overlapping PUCCH-PUSCH. With this understanding, simultaneous PUCCH/PUSCH for intra-band CA should be supported for UEs that do not indicate the incapability FG 6-23. Thus we recommend to introduce the FG 25-18a, as shown in Table 5 below, with the note clarifying that FG 25-18a is applicable to UEs capable of handling PA phase discontinuity.

	6-23
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	
	pa-PhaseDiscontinuityImpacts



Table 5: Proposed FG for simultaneous PUCCH/PUSCH for intra-band CA.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	25. NR_IIOT_URLLC_enh
	[bookmark: _Hlk84009242]25-18a
	Parallel PUCCH and PUSCH transmission across CCs in intra-band CA
	Support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA.
	6-5
	Applicable to UEs not indicating FG 6-23



For FG 25-18, FG 6-5 “Basic DL NR-NR CA operation” should be added as a prerequisite FG. Also “[at least]” can be deleted, since FG 25-18 describes inter-band CA only, i.e., intra-band CA is not a concern here.
Table 6: Proposed FG for Intra-UE Multiplexing/Prioritization.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	25. NR_IIOT_URLLC_enh
	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	Support PHY prioritization of overlapping for the case where low-priority DG-PUSCH and collides with high-priority CG-PUSCH on a BWP of a serving cell
	12-1

	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 DG-PUSCH and low-priority configured grant CG-PUSCH on a BWP of a serving cell
	12-1

	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.
	6-5



[bookmark: _Toc84026085]FG 25-18a is added for simultaneous PUCCH/PUSCH in intra-band CA.
[bookmark: _Toc84026086]Adopt the proposed changes in red in Table 6 for the proposed FG 25-14, 25-15, 25-18 in R1-2108679.

	[10]
	Apple
	Should be per FS
Putting PUCCH on a particular band

	[11]
	Qualcomm
		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







Discussion
[FL1] High priority question 11-1:
· Companies are encouraged to provide views on whether to add an FG for parallel PUCCH and PUSCH transmission across CCs in intra-band CA
	Company
	Comment

	DOCOMO
	It should be discussed after the conclusion/agreement is achieved in the eURLLC/IIoT WI discussion. Currently, no conclusion has been made for support of intra-band CA.

	vivo
	No, share DCM’s views.

	Nokia, NSB
	No need for extra FG.

	ZTE
	No agreement to support this.

	Huawei, HiSilicon 
	If intra-band CA is supported also, then separate FG should be introduced. We can wait for more progress first. 

	Intel 
	Currently No. Whether support this feature for intra-band CA was discussed in previous meetings without conclusion yet. 

	QC
	RAN1 has not agree to support simultaneous PUCCH/PUSCH transmission for intra-band CA yet. So the discussion on adding UE capability for it can be put on hold for now.

	Ericsson
	OK to wait for further agreement.

	FL2
	According to the comments provided so far, all companies don’t see the necessity for adding an FG for parallel PUCCH and PUSCH transmission across CCs in intra-band CA since there is no conclusion/agreement related to this feature yet.
Therefore, following proposal is made to confirm FG 25-18 is kept as “Parallel PUCCH and PUSCH transmission across CCs in inter-band CA”. We can come back to discuss whether to add an FG for parallel PUCCH and PUSCH transmission across CCs in intra-band CA when some progress is made in AI 8.3.3.
[FL2] High priority proposal 11-1:
· FG 25-18 is kept as “Parallel PUCCH and PUSCH transmission across CCs in inter-band CA” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Fine with FL proposal

	DOCOMO
	Fine with the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).
High priority proposal 11-1:
· FG 25-18 is kept as “Parallel PUCCH and PUSCH transmission across CCs in inter-band CA” as follows
	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



Note that any contents highlighted in yellow mean FFS and to be discussed further.

	Apple
	Fine with the FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 11-1:
· FG 25-18 is kept as “Parallel PUCCH and PUSCH transmission across CCs in inter-band CA” as follows
	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



Let’s further discuss the contents highlighted in yellow in the next step.




[FL4] Medium priority question 11-2:
· Companies are encouraged to provide views on whether the type of FG 25-18 should be per BC or per FS
	Company
	Comment

	Nokia, NSB
	Per UE is sufficient

	ZTE
	Per BC

	QC
	We don’t have strong view on per BC vs per FS.  

	Ericsson
	Per UE

	Apple
	Per FS

	LG
	Per UE

	DOCOMO
	Per UE

	Samsung
	Per BC or UE is fine, we are open to discuss other option. 

	vivo
	We are ok with Per BC or Per FS.

	Huawei, HiSilicon
	Per BC, since the capability for UE would dependent on the CA band combination

	FL5
	Given that companies have different view and considering the remaining time in this meeting, no additional proposal is made. Companies are encouraged to study the appropriated granularity toward the next RAN1 meeting considering the comments provided so far.

	MediaTek
	This should be “Per BC” because the support of the feature will depend on which band-combination share the same PA or not.




[FL4] Low priority question 11-3:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FG 25-18
	Company
	Comment

	Ericsson
	Add FG 6-6 “Basic UL NR-NR CA operation” as prerequisite. 

	FL5
	It seems more input is necessary for this issue. No additional proposal is made so far. Companies are encouraged to study the appropriated prerequisite feature groups toward the next RAN1 meeting considering the comment provided so far.

	
	




[FL4] 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

	FL5
	Closed





12. Other FGs
This section discusses other FGs which are not included in [1].
Following feedbacks are provided in contributions for the RAN1#106bis-e meeting.
	[9]
	Ericsson
	For the topic of propagation delay compensation, progress has been made in RAN1 discussion that enhancements are needed for UEs to provide time synchronization for IIoT use cases. Thus an FG needs to be introduced for such UEs. An example is shown in Table 7 below. The details of the FG can be updated once more design details are developed in RAN1 discussion. 

[bookmark: _Toc84026087]A feature group is introduced for supporting propagation delay compensation in Rel-17.

Table 7: 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

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




	[10]
	Apple
	For CG enhancements on unlicensed spectrum, the following two features were agreed but not included in the feature list: disabling of CG retransmission timer/CG-UCI/CG-DFI and PUSCH repetition Type B.
· For disabling of CG retransmission timer/CG-UCI/CG-DFI (where the UE falls back to CG operation on licensed spectrum), a new FG would need to be defined because in Rel-16 these features are always enabled.
· For PUSCH repetition Type B, since the corresponding Rel-16 FG is defined as per FS, the signaling can be directly reused to cover the support on unlicensed spectrum.

Proposal 1: Define a new FG for the support of disabling CG retransmission timer/CG-UCI/CG-DFI on unlicensed spectrum.
Proposal 2: The Rel-16 capability signaling for PUSCH repetition Type B is reused for unlicensed spectrum. 




Discussion
[FL1] High priority question 12-1:
· Companies are encouraged to provide views on whether to add an FG for disabling CG retransmission timer/CG-UCI/CG-DFI on unlicensed spectrum
	Company
	Comment

	DOCOMO
	We don’t think new FG for disabling CG retransmission timer/CG-UCI/CG-DFI on unlicensed spectrum is necessary. Since one or both of FGs 5-19 and 5-20 are the prerequisite FG of FG 10-18, these capabilities can be used when CG retransmission timer/CG-UCI/CG-DFI are disabled.

	10. NR-unlicensed
	10-18
	Configured grant with retransmission in CG resources 
	1. Support retransmission in CG resources
2. Support configured grant retransmission timer
3. Support DFI monitoring
4. Support CG-UCI in CG-PUSCH
	One or both of {5-19, 5-20}




	vivo
	Seems not necessary to add a new FG to support it. 

	Huawei, HiSilicon
	We share the same views with DOCOMO and vivo

	Qualcomm
	Support adding an FG for disabling CG retransmission timer/CG-UCI/CG-DFI on unlicensed spectrum

	Ericsson
	Do not add a new FG to disable.
We don’t see disabling these require special UE implementation. For a typical functionality, the gNB can decide to activate or deactivate it. Disabling CG retransmission timer/CG-UCI/CG-DFI on unlicensed spectrum can be viewed the same as gNB not activating the functionality.

	FL2
	According to the comments provided so far, companies have different views:
· Need an FG: Qualcomm
· No need an FG: DOCOMO, vivo, Huawei, HiSilicon, Ericsson
Therefore, no additional proposal is made for now, but companies are encouraged to check the comments provided so far and to indicate if their position is changed.

	Nokia, NSB
	We do not see a need for the FG.

	Ericsson
	No position change

	vivo
	No position change

	Apple
	With existing signaling, R16 UEs could report FG 5-19/5-20/11-5 and FG 10-18, but these UEs do not support 5-19/5-20/11-5 on unlicensed spectrum. To differentiate the new behavior in R17, we think new FG is necessary.

	FL4
	Companies are encouraged to check the comments provided so far and to indicate if their position is changed.

	DOCOMO
	Support of FG 11-5 is reported per FS, and support of FGs 5-19/5-20 on unlicensed spectrum are reported by FGs 10-42/10-43. Therefore, we still don’t think new FG is necessary.

	FL5
	Companies still have different view on this issue. Companies are encouraged to study this issue toward the next RAN1 meeting considering the comments provided so far.




[FL1] High priority question 12-2:
· Companies are encouraged to provide views on whether the Rel-16 capability signaling for PUSCH repetition Type B can be reused for unlicensed spectrum
	Company
	Comment

	DOCOMO
	FG 11-5 is applicable to unlicensed spectrum based on following agreement in RAN1#104-e. Since FG 11-5 is per FS, current signaling structure can be reused.
Agreement:
· PUSCH repetition Type B is supported for unlicensed band operation when using NR IIoT Rel-16 based CG
FFS whether/how to enhance

	vivo
	Yes, we think it can be re-used. 

	ZTE
	We are fine to reuse the capability signaling for PUSCH repetition type B in the unlicensed spectrum.

	Huawei, HiSilicon
	Yes, Rel-16 capability signalling for PUSCH repetition Type B can be reused for unlicensed spectrum

	Qualcomm
	Ok to reuse Rel-16 capability signaling for PUSCH repetition Type B for unlicensed spectrum

	Ericsson
	Rel-16 capability signaling can be reused.

	FL2
	According to the comments provided so far, all companies are fine to reuse the Rel-16 capability signaling for PUSCH repetition Type B for unlicensed spectrum.
Therefore, following proposal is made.
[FL2] High priority proposal 12-2:
Rel-16 capability signaling for PUSCH repetition Type B (FG 11-5) is reused for unlicensed spectrum

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Support FL proposal

	DOCOMO
	Support the FL proposal.

	vivo
	Support the FL proposal.

	FL3
	Since no concerns/objections have been received so far (more than 24 hours from FL2), the same proposal is set for email endorsement at 1st check point (Oct 14th).
High priority proposal 12-2:
Rel-16 capability signaling for PUSCH repetition Type B (FG 11-5) is reused for unlicensed spectrum

	Apple
	Support the FL proposal

	FL4
	Following was agreed at the 1st check point (October 14)
High priority proposal 12-2:
Rel-16 capability signaling for PUSCH repetition Type B (FG 11-5) is reused for unlicensed spectrum




[FL1] High priority question 12-3:
· Companies are encouraged to provide views on whether to add an FG for propagation delay compensation for time synchronization of the Uu interface
	Company
	Comment

	DOCOMO
	We are open but it should be discussed after the conclusion/agreement is achieved in the eURLLC/IIoT WI discussion. If majority companies prefer to add an FG for PDC at this stage, square brackets should be added for the FG.

	vivo
	The propagation delay compensation method, e.g. TA-based or RTT-based, is still under discussion. We prefer to add new FG after explicit agreements to be achieved.

	Nokia, NSB
	Clearly some UE capability will be needed, but hard to add one now as it is unclear what is to be supported in Rel-17. 

	ZTE
	We believe the FG for propagation delay compensation is needed. But we think this can be discussed after the decision is made by RAN1.

	Huawei, HiSilicon 
	We need to wait for the outcome from PDC agenda first. 

	Intel
	It can be added once more progress is achieved on PDC

	Qualcomm
	Support to add an FG for propagation delay compensation for time synchronization of the Uu interface

	Ericsson
	Support to add the FG. It is needed regardless of which compensation method is used. Fine to add with square brackets.

	FL2
	According to the comments provided so far, most of companies think it is better to wait until some progress is made in AI 8.3.4.
Therefore, no additional proposal is made for now, but any company can propose to add the FG when related agreement is made in AI 8.3.4.

	Nokia, NSB
	We support the FL proposal

	ZTE
	Support the proposal.

	Ericsson
	Fine with FL proposal





13. Conclusions
Following agreements were made in this RAN1 meeting.

Agreement
FG 25-1 is kept as “SPS HARQ-ACK deferral in case of TDD collision” as follows.
	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
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
	No
	No
	N/A
	 
	Optional with capability signaling


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-2 is kept as “Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8” as follows.
	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


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-3 is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8” as follows.
	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 type
	4-23
11-3
	Yes
	N/A
	 
	Per UE
	No
	No
	N/A
	 
	Optional with capability signaling


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-3a is kept as “Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication” as follows.
	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 type
	25-3
30-5
 
	Yes
	N/A
	 
	Per UE
	No
	No
	N/A
	 
	Optional with capability signaling


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-4 is kept as “One-shot HARQ ACK feedback triggered by DCI format 1_2” as follows.
FG 25-5 is kept as “PHY priority handling for one-shot HARQ ACK feedback” as follows.
FG 25-6 is kept as “Enhanced type 3 HARQ-ACK codebook feedback” as follows.
	25.NR_IIOT_URLLC_enh
	25-4
	One-shot HARQ ACK feedbacktriggered 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, and 1-1)
2. Support configuration of up to X 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,...,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


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-7 is kept as “Triggered HARQ-ACK codebook re-transmission” as follows.
	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


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-8 is kept as “Semi-static HARQ-ACK codebook for sub-slot PUCCH” as follows
	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


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-9 is kept as “Semi-static PUCCH cell switching” as follows.
FG 25-10 is kept as “PUCCH cell switching based on dynamic indication” as follows.
	25.NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell (FFS or PUCCH carrier) switching
	Semi-static PUCCH cell (FFS or PUCCH carrier)switching using configured time-domain pattern of applicable PUCCH cell / carrier
FFS whether to separate the capability for different numerologies
	 
	Yes
	N/A
	 
	Per UE
	No
	No
	N/A
	 
	Optional with capability signaling

	25.NR_IIOT_URLLC_enh
	25-10
	PUCCH cell (FFS or PUCCH carrier)switching based on dynamic indication
	PUCCH cell (FFS or PUCCH carrier)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
	No
	N/A
	 
	Optional with capability signaling


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-11 is kept as “4-bits subband CQI” as follows.
	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


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-12 is kept as “UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations” as follows.
	25.NR_IIOT_URLLC_enh
 
	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	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
 
[This FG is a part of basic operation for following scenarios defined in TS38.300
Scenario A2, B, C, D and E with semi-static channel access mode]


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-13 is kept as “UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations” as follows.
	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
	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
 


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-14 is kept with square brackets as “PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH” for further discussion as follows.
FG 25-15 is kept with square brackets as “PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH” for further discussion as follows.
	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
 


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-16 is kept with as “HARQ-ACK with different priorities multiplexing using a PUCCH” as follows.
FG 25-17 is kept with as “HARQ-ACK piggybacked on a PUSCH of a different priority” as follows.
	25.NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing using a PUCCH
	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.]
FFS whether to merge with FG 25-17
FFS whether to separate capability for different UCI type
	11-3
 
	Yes
	N/A
	 
	Per UE
	No
	No
	N/A
	 
	Optional with capability signaling

	25.NR_IIOT_URLLC_enh
	25-17
 
	HARQ-ACK piggybacked on a PUSCH of a different priority
	1. 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.
2. 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.
3. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
4. 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 into FG 25-16
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


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
FG 25-18 is kept as “Parallel PUCCH and PUSCH transmission across CCs in inter-band CA” as follows.
	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


 Note that yellow highlight means FFS and to be discussed further. These parts are provides as placeholders.

Agreement
Rel-16 capability signaling for PUSCH repetition Type B (FG 11-5) is reused for unlicensed spectrum.

Agreement
· FG 25-1 is applicable to TDD only
· It is clarified in the column of “Need of FDD/TDD differentiation”

Agreement
· FGs 25-9 and 25-10 are applicable to TDD only
· It is clarified in the column of “Need of FDD/TDD differentiation”, FFS details.

Agreement
· Remove “[This FG is a part of basic operation for following scenarios defined in TS38.300 Scenario A2, B, C, D and E with semi-static channel access mode]” from the column of “Mandatory/Optional” in FG 25-12

Agreement
· FG 25-12 is added as prerequisite feature group for FG 25-13
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