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1. Introduction
This document summarizes contributions submitted to AI 8.16.3 regarding UE features for enhanced IIoT and URLLC and captures the following email discussion.
	[108-e-R17-UE-features-eIIoT-URLLC-01] Email discussion on UE features for enhanced IIoT and URLLC – Shinya (DOCOMO)
· 1st check point: February 25
· Final check point: March 3



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

The issues to be discussed are tagged and colour coded with High priority, Medium priority, or Low priority, considering RAN2 impact especially for capability signaling design.
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2. 25-1: SPS HARQ-ACK deferral in case of TDD collision
In [1], FG 25-1 is captured as below.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

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

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



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) There is a typo “Idenfify” in the column of components. 

	[3]
	Ericsson
	· Adopt “Per UE” type for FG 25-1 to FG 25-10.
· the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).

	[5]
	vivo
	· Prerequisite FG
In Rel-15, downlinkSPS is configured per UE corresponding to FG 5-18 since only one SPS configuration is supported per cell group. In Rel-16, sps-r16 is defined per band i.e., FG12-2 indicates whether the UE supports up to 8 configured SPS configurations in a BWP of a serving cell and up to 32 configured SPS configurations in a cell group. The complexity for FG 25-1 applied for single SPS configuration, may not be the same for multiple SPS configurations, so we think prerequisite feature groups should include both FG 5-18 or FG12-2, but not be “5-18 and 12-2”.
· Type 
The prerequisite feature groups of FG 25-1 are FG 5-18 or FG 12-2. Considering type of FG 12-2 is per Band, the type of FG 25-1 should be at least per band.

	[7]
	OPPO
	Prerequisite feature groups: Regarding the prerequisite feature groups for FG 25-1, from our point of view, FG 5-18 (downlinkSPS) and FG 12-6 (SPS periodicity shorter than 10 ms) should be included, otherwise, there would be no need for SPS HARQ-ACK defer. However, adding FG 12-2 (Multiple SPS configurations) is unnecessary since UE may choose to implement SPS HARQ-ACK defer feature without support of multiple SPS configurations. 
Type: To align with the prerequisite feature groups, FG 25-1 should be per UE.
Proposal 1: The type of FG 25-1 is per UE.
Proposal 2: The prerequisite feature groups for FG 25-1 include FG 5-18 (downlinkSPS) and FG 12-6 (SPS periodicity shorter than 10 ms).

	[9]
	Nokia, NSB
	Per UE

	[10]
	DOCOMO
	· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· The prerequisite feature groups is FG 5-18

	[11]
	Spreadtrum
	· Prerequisite FG
· Prerequisite feature groups should include FG 5-18 and 12-6, or FG 12-6 only.
· Agree with the intention that SPS HARQ-ACK deferral only useful when SPS PDSCH using small periodicity. So FG 12-6 should be prerequisite. In additional, we are fine for choose FG 5-18 and 12-6, or FG 12-6 only.
· Type
· Per band is preferred. The reason is FG 12-2 is per band. So FG 25-1 should at least per band.

	[12]
	Intel
	From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-1	SPS HARQ-ACK deferral in case of TDD collision

	[13]
	Apple
	· Prerequisite feature groups:
· 5-18 should be included
· Type: 
· Per-band preferred. In contrast with a single SPS, 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.
· Clarify it is for PUCCH not for SPS PDSCHs.

	[14]
	Samsung
	Confirm all yellow highlight parts

	[16]
	Qualcomm
	With regards to the Feature 25-1 (SPS HARQ Deferral in TDD), the feature is not necessary at FDD. Prerequisite for this feature is SPS support - feature 5-18. The feature should be supported per Feature Set per Component Carrier (FSPC). 
Proposal 2: Feature 25-1 (SPS HARQ Deferral in TDD collision) is for TDD only. Furthermore, it should a per Feature Set Per Component Carrier (FSPC) feature rather than a per UE feature.




Discussion
[FL1] Medium priority question 2-1:
· Companies are encouraged to provide views on whether the type of FG 25-1 should be per UE or per band or per FSPC
· Per UE: OPPO, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. 
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· As FG 5-18 and FG 12-6 (if it is a prerequisite FG)
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per band: vivo, Spreadtrum, Apple
· As FG 12-2 (if it is a prerequisite FG)
· Per FSPC: Qualcomm
	Company
	Comment

	New H3C
	We are fine with per UE. We are open to discuss about per band due to FG 12-2.

	vivo
	Per band is preferred since the complexity would be different for one SPS configuration and multiple SPS configurations. The typical case for URLLC should be multiple SPS configuration for a given BWP.

	Huawei, HiSilicon 
	Fine with “per UE”, but we are open with per band also considering the potential prerequisite FG 12-2.

	Intel
	Still prefer per UE. Since this item requires finalization, we also can accept finer signaling granularity.

	DOCOMO
	Support per UE due to the above listed reasons. 
In our understanding, it is allowed to set larger granularity of type (e.g. per UE) than its prerequisite FG (e.g. per FS), for example, 11-4b is per UE while its prerequisite FG 11-4 is per FS. 

	Nokia, NSB
	Per UE. Our understand is same as DOCOMO that there is no need to follow same granularity as pre-requisite.

	OPPO
	Fine with per UE. Whether finer granularity is used depends on if FG 12-2 is a prerequisite FG.

	QC
	The feature should be supported per FSPC. The testing for different bands (and different types of spectrum, i.e. licensed vs unlicensed) is a concern. IF SPS HARQ deferral is supported per UE as proposed by some companies, how would SPS HARQ deferral be tested for NTN? From technical perspective, practically it is not feasible to configure multiple SPS configurations resulting in eventual collisions with DL when SCS is 15 kHz, e.g. in some FR 1 bands.
Guidance from RAN 2 is appreciated but the RRC overhead should not be the primary criterion for deciding which features different types of UEs should support. Moreover, improved RRC signaling methods can be conceived in RAN 2.
Yes, indeed, it is allowed to set larger granularity of UE feature type than the prerequisite, but this option should be logical. If the group decides that 12-2 is a prerequisite for this feature and the UE supports up to 8 SPS configuration in one BWP, what is the logic behind forcing SPS HARQ deferral to be per UE feature?

	Moderator
	Summary of companies view
· Per UE: OPPO, Nokia, NSB, DOCOMO, Intel, Samsung, New H3C, HW/HiSi
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. 
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· As FG 5-18 and FG 12-6 (if it is a prerequisite FG)
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· Per band: vivo, Spreadtrum, Apple, [New H3C], [HW/HiSi], [Intel]
· As FG 12-2 (if it is a prerequisite FG)
· Per FSPC: Qualcomm, [Intel]
· For IODT

Given majority companies prefer per UE, following proposal is made
[GTW2] Medium priority proposal 2-1:
· The type of FG 25-1 is per UE


	Ericsson
	Support proposal 2-1

	FL2

	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 2-1:
· The type of FG 25-1 is per UE


	QC
	There is no technical justification behind the proposal. First of all SPS HARQ deferral is meaningful only in TDD bands. In general, it is wiser to wait till the list of prerequisites is decided. In this case there is a pending discussion on the prerequisites of this feature. Two candite prerequisites are: 
0. 12-2 (Rel. 16 - 8 SPS configurations per BWP, 32 in total, per band)  
0. 12-6 (Rel. 16 - SPS with less than 10 ms period, per UE) 
It can be seen that 12-2 is supported per band. It is true that a feature does not need to be of the same type as its prerequisites; there is a need to have a justification though. What is the justification here? E.g. what is the justification for supporting SPS HARQ deferral in NTN context with a single SPS configuration per BWP and with a SPS period of 12 ms? 

	OPPO
	Fine with per UE. We are also fine to further discuss the type until the prerequisites of this feature are agreed. 

	DOCOMO
	We support proposal 2-1.
We don’t prefer to include FG 12-2 as a prerequisite for FG25-1. Regarding comment from per band proponents, we’re not convinced why support of the multiple SPS configurations increases SPS HARQ-ACK deferral complexity. Following such logic, does it mean FG 12-6 (periodicity smaller than 10ms) complexity also depends on support of multiple SPS configurations? However, FG 12-6 is per UE capability.

	Huawei, HiSilicon 
	Fine with “per UE”, but we are open with per band also considering the potential prerequisite FG 12-2.

	Ericsson
	Support proposal 2-1

	Nokia, NSB
	Support

	LG
	Support

	Moderator
	Regarding TN/NTN differentiation, RAN2 is discussing this aspect as follows. It seems RAN2 will introduce some method to differentiate the capability for TN and NTN. Then, the concern for TN/NTN differentiation would be addressed.

	Proposal 2: Regarding NTN IoT bits for existing TN UE capabilities, RAN2 to further discuss the following options:
Option 0: Identify which existing capabilities should have IoT bits for NTN. For other existing UE capabilities, when a NTN capable UE indicates it, it means this UE capability is supported in both TN and NTN. The candidate features which may need NTN IoT bits can be MAC parameters, measurement parameters, SON/MDT, RRC_INACTIVE. The work plan is to postpone this discussion to next meeting, after checking internally companies are supposed to bring up papers with the list of existing UE capabilities which need NTN IoT bits in next meeting.
Option 1: Define an embedded ASN.1 structure for NTN IoT bits as below, and only per-UE capabilities need to have NTN IoT bits, i.e., existing band/band combination related UE capabilities are only for TN.
UE-NR-Capability ::=            SEQUENCE {

<Unnecessary parts omitted>

iotBitsNTN            UE-NR-Capability         OPTIONAL,

<Unnecessary parts omitted>

}

Option 2: Existing capability signalling is used but only valid in the network type it is reported to (e.g. when UE reports to NTN network the capability refers to NTN and not TN). It means the TN must request the UE capabilities after a handover from an NTN, and vice versa. Since the NTN node will not transfer its UE capabilities to the TN node via the CN, there is no RAN3 impact needed.



The same proposal is set for further discussion in GTW. If necessary, prerequisite FGs can be discussed together
[GTW3] Medium priority proposal 2-1:
· The type of FG 25-1 is per UE

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


	FL3
	This proposal could not be discussed in the GTW on Feb 28. No further input is necessary before next GTW but companies can provide view for the prerequisite FGs if it is necessary to be discussed together

	DOCOMO
	View for prerequisite discussion is provided in below question.

	QC
	The proposal is not accepted. The argument is purely technical and the request is to debate in this group with technical arguments. Sharing the RAN 2 discussion on UE capabilities signaling for TN and NTN is appreciated. This is not the only argument against the definition of this feature as “per UE”. In general, it is wiser to wait for the outcome of the discussion on prerequisites. Generally QC is favoring the implementation of UE features to the maximum extent. Technical justification for such feature implementation is necessary though, E.g., what is the technical justification that a UE should support SPS HARQ deferral in FDD bands? Or, in unlicensed bands? No one can exclude that future applications and 3GPP standard evolution can justify the use of SPS HARQ deferral for NTN in Rel. 19 or ReL. 20, for example. However, such a technical justification is far from being present now. For 12-2 and 12-6, they do not seem to be necessary.

	Moderator
	To be discussed in the GTW
[GTW4][GTW5] Medium priority proposal 2-1:
· The type of FG 25-1 is per UE


	Moderator
	This proposal could not be discussed in the GTW. Let’s come back in the next RAN1 meeting.




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

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

	Qualcomm
	FG 5-18 should be fine. Although the proposals for introducing 12-2 and 12-6 as prerequisites, since SPS HARQ deferral will be mainly used in the scenarios of multiple SPS configurations with short period, is there a motivation to limit the application of the feature only in these cases?

	DOCOMO
	Our preference is to include FG 5-18 as prerequisite. 
FG 12-2 is not necessary, since it is possible that UE can support SPS HARQ-ACK deferral when UE reports support of FG 5-18, but no support of FG 12-2. 
Regarding FG 12-6, though we think it is possible that UE can support SPS HARQ-ACK deferral even when UE reports no support of FG 12-6, we can understand that short SPS periodicity is the main target use case of SPS HARQ-ACK deferral. We are fine to include FG 12-6 as prerequisite if majority companies prefer to have it.

	OPPO
	Our preference is to include FG 5-18 and FG 12-6. As mentioned by other companies above, short SPS periodicity is the main motivation of SPS HARQ-ACK deferral. Otherwise, if the minimum SPS periodicity is 10 ms, gNB can indicate the HARQ-ACK transmission in the UL slot that well match TDD pattern.




Low priority question 2-3:
· Companies are encouraged to provide views on whether to confirm the xDD differentiation of FG 25-1, i.e., ‘No (TDD only)’
· Support: Samsung, Qualcomm
	Company
	Comment

	Huawei, HiSilicon 
	Depending on the reporting granularity. If per UE is kept, yes it should be confirmed. However, if other granularity like per band is used, then that column should be N/A.

	QC
	Echoing HW

	
	




Low priority question 2-4:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 25-1 which do not have capability signaling impacts, e.g.,
· Revise component 1 as “Idenftify HARQ-ACK bits of active SPS configurations for deferral in the initial PUCCH slot”
	Company
	Comment

	Huawei, HiSilicon
	Support.

	QC
	Support

	
	





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

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

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

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

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

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

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



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) For reporting type, we suggest per UE for 25-2 while per FS for 25-3/3a, to align with the granularity of the prerequisites. For FG 25-3b, since FG 25-3 or FG 25-3a would be the pre-requisite, then it can be reported as per FS also similar as FG 25-3/3a.
2) For prerequisite feature groups,
a) For FG 25-2, it looks ok to us to keep 4-23, since it should be straightforward that UEs supporting 25-2 for short format slot based repetition should be able to support slot based repetition for other formats. However, would be fine to remove it also, since there is no strong dependency it seems.
b) For FG 25-3, both FG 4-23 and 11-3 should be kept. In our understanding, sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases also, thus 4-23 should be there.
c) For FG 25-3a, we agree that no need to add 30-5 from coverage as the prerequisite. Sub-slot based repetition can apply same mechanism that designed for slot based repetition in terms of dynamic number indication, but as to the UE capability no strong dependency.
d) For FG 25-3b, the prerequisite can be “FG 25-3 or FG 25-3a”. If only FG 25-3 is listed there, the question is whether hopping can be done in case of dynamic indication of the repetitions, in our understanding the hopping can be applicable either.

	[3]
	Ericsson
	· Adopt “Per UE” type for FG 25-1 to FG 25-10.
· the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).

	[5]
	vivo
	For FG 25-3a, the pre-requisite 30-5, i.e., dynamic slot-based repetition, corresponds coverage enhancement feature, while FG 25-3a targets meeting URLLC requirements. There is no strong correlation between these two features. A URLLC UE may only implement sub-slot based repetitions without supporting slot-based repetitions. Therefore, the pre-requisite 30-5 is not needed and should be removed from FG 25-3a. 
Since prerequisite feature groups of FG 25-3 include both FG 11-3 and FG 4-23 and the type of FG 11-3 is Per FeatureSetUplink, to align with the granularity of the prerequisite, we think the type of FG 25-3 should be per FS.
Similarly, since prerequisite feature groups of FG 25-3a include FG 25-3 and the type of FG 25-3 should be Per FS as discussed above, the type of FG 25-3a should also be per FS.
[bookmark: _Hlk83741162]Proposal 2: The pre-requisite 30-5 should be removed from FG 25-3a. For FG 25-3 and 25-3a, the type should be Per FS.

	[6]
	ZTE
	From our perspective, Per UE is preferred.
Proposal 1: The type of FGs 25-2 to 25-3a should be kept as per UE.

	[7]
	OPPO
	Prerequisite feature groups: For FG 25-2, FG 4-23 should be deleted since the two feature groups are not relevant. For FG 25-3a, it is preferred to remove FG 30-5 from the prerequisite feature groups since there is no dependency for these two features although the mechanism of dynamic indication of repetition number is the same. 
Type: To align with their prerequisite feature groups, we support per UE for FG 25-2, per FS for FG 25-3 and FG 25-3a.
Proposal 3: Remove FG 4-23 from the prerequisite feature groups for FG 25-2.
Proposal 4: Remove FG 30-5 from the prerequisite feature groups for FG 25-3a.
Proposal 5: The type of FG 25-2 is per UE. The type of FG 25-3 and 25-3a is per FS.

	[8]
	CATT
	The prerequisite feature group for FG25-3b is TBD, which should be support of sub-slot based PUCCH repetition in our view. Accordingly, it is proposed that the prerequisite feature group for FG25-3b is 25-3.
Proposal 1: The prerequisite feature group for FG25-3b is 25-3.

	[9]
	Nokia, NSB
	· 25-2:
· Per UE
· 25-3:
· Per UE
· 25-3a: 
· The pre-requisite feature group from Cov. Enh. WI of the dynamic PUCCH repetition indication should be 30-5. 
· Per UE
· 25-3b:
· Add 25-3 as pre-requisite. 
· Per UE

	[10]
	DOCOMO
	· FG 25-2: Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FG 4-23 can be removed from the prerequisite feature groups. UE could report FG 25-2 without dependency with FG 4-23.
· FG 25-3: Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FGs 4-23 and 11-3 can be kept as prerequisite feature groups
· FG 25-3a: Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FGs 25-3 and 30-5 can be kept as prerequisite feature groups
· FG 25-3b: Inter-subslot frequency hopping for PUCCH repetitions
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FG 25-3 can be added as prerequisite feature group

	[11]
	Spreadtrum
	· Prerequisite FG
· For FG 25-2, prerequisite feature group is 4-23
· Since FG4-23 is the basic feature of slot based repetition, though it is for PUCCH format 1/3/4
· For FG 25-3, prerequisite feature group are 4-23 and 11-3
· For FG 25-3a, prerequisite feature group are 25-3 and 30-5
· For FG 25-3b, prerequisite feature group are 25-3
· Type
· Per FS for 25-2/3/3a/3b, to align with the granularity of the prerequisites, because FG 11-3 is per FS.

	[12]
	Intel
	· 25-3a	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
· Regarding the pre-requisite of 30-5 (dynamic slot-based repetition), we still think it should be removed. In our view, there is no direct relation with CovEnh feature. Slot-based repetitions target coverage improvement, while sub-slot based repetitions target better latency-reliability tradeoff. In that sense, a URLLC UE may choose to implement sub-slot based repetitions without support slot-based repetitions.
· 25-3b	Inter-subslot frequency hopping for PUCCH repetitions
· Add 11-3 and any of 25-3 and 25-3a to pre-requisites
From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-2	Repetitions for PUCCH format 0, and 2 over multiple slots with K = 2, 4, 8
· 25-3	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots with configured K = 2, 4, 8
· 25-3a	Repetitions for PUCCH format 0, 1, 2, 3 and 4 over multiple PUCCH subslots using dynamic repetition indication 
· 25-3b	Inter-subslot frequency hopping for PUCCH repetitions

	[13]
	Apple
	· 25-2:
· Prerequisite feature groups: 
· Rel-15 feature is for PF 1/3/4, the dependence to 4-23 should be removed
· Type: 
· Note the support of 25-2 does not have any merit other than avoiding fragmentation of specification, so 25-2 should follow 25-3’s designation for “Type”.
· Others:
· Change the description to semi-static PUCCH repetition only.
· 25-3:
· Prerequisite feature groups: 
· Background:
· 4-23:
· Repetitions for  PUCCH format 1, 3, and 4 over multiple slots with K = 2, 4, 8
· 11-3:
· More than one PUCCH for HARQACK transmission within a slot
· Proposal: support the existing tentative text (4-23 and 11-3 as Prerequisite feature groups) with the addition of 25-2 also.
· Type:
· Since sub-slot URLLC feature in Rel-16 (11-3) is per FS, this should be per FS
· 25-3a:
· Prerequisite feature groups: 
· Proposal: support the existing tentative text (25-3 and 30-5 as Prerequisite feature groups)
· Type:
· Since sub-slot URLLC feature in Rel-16 (11-3) is per FS, this should be per FS

	[14]
	Samsung
	· FG25-2/25-3/25-3a
· Confirm all yellow highlight parts
· FG25-3b
· For prerequisite feature group, 4-1, 4-3, 4-4 and 4-5 should be considered, and those entries have FR1/2 differentiation. So, “Need of FR1/FR2 differentiation” needs to be changed as “Yes”.
· Confirm all other yellow highlight parts

	[16]
	Qualcomm
	With regards to 25-2 - Repetitions for PUCCH Format 0 and 2 over multiple slots-it would be useful to clarify that the HARQ Codebook is slot-based. The prerequisite for 25-2 is 4-23 – support for PUCCH repetitions. The feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 3: For feature 25-2 (Repetitions for PUCCH Format 0 and 2 over multiple slots) a clarification needs to be made that the feature is for slot-based codebook. Furthermore, the feature should be supported per Feature Set Per Component Carrier (FSPC) rather than per UE.
With regards to 25-3 - Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple sub-slots-the prerequisites for 25-2 are:
· 4-23 – support for PUCCH repetitions - and
· feature 11-3 - support for more than 1 PUCCH HARQ within a slot.
The feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 4: For feature 25-3 (Repetitions for PUCCH Format 0, 1, 2, 3, 4 over multiple sub-slots) the feature should be supported per Feature Set Per Component Carrier (FSPC).  




Discussion
[FL1] Medium priority question 3-1:
· Companies are encouraged to provide views on whether the type of FGs 25-2 to 25-3b should be per UE or per FS or per FSPC
· FG 25-2
· Per UE: Huawei, HiSilicon, Ericsson, ZTE, OPPO, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· As FG 4-23
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per FS: Spreadtrum
· Per FSPC: Qualcomm
· FG 25-3
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per FS: Huawei, HiSilicon, vivo, OPPO, Spreadtrum, Apple
· As FG 11-3
· Per FSPC: Qualcomm
· FG 25-3a
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per FS: Huawei, HiSilicon, vivo, OPPO, Spreadtrum, Apple
· As FG 11-3
· Per FSPC: Qualcomm
· FG 25-3b
· Per UE: Ericsson, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· FR1/FR2 differentiation: Samsung
· As FGs 4-1, 4-3, 4-4 and 4-5 (if they are the prerequisite FGs)
· Per FS: Huawei, HiSilicon, Spreadtrum
· As FG25-3/25-3a
· As FG 11-3
· Per FSPC: Qualcomm
	Company
	Comment

	New H3C
	FG25-2 is per UE. FG 25-3, 25-3a and 25-3b are per FS based on FG 11-3.

	vivo
	FG25-2 is per UE.
FG 25-3b is per FS.

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

	DOCOMO
	We support per UE type for FG 25-2, FG 25-3, FG 25-3a, FG 25-3b, due to above listed reasons.
In our understanding, it is allowed to set larger granularity of type (e.g. per UE) than its prerequisite FG (e.g. per FS), for example, 11-4b is per UE while its prerequisite FG 11-4 is per FS.

	Nokia, NSB
	Per UE. There is no need to follow the granularity of prerequisites.

	OPPO
	Per UE for FG 25-2. Per FS for FG 25-3/3a/3b.

	QC
	Per FSPC. The reasons are explained in the reply to Question 2.1. There is no technical justification not to follow the prerequisites feature types in this case (although not following them is allowed). E.g. for FG 25-3, what is the logic defining this feature per UE, since the UE in order to support it, the UE needs to support PUCCH sub-slot configuration (FG 11-3), which is supported only per FS?

	Moderator
	Summary of companies view
· FG 25-2
· Per UE: Huawei, HiSilicon, Ericsson, ZTE, OPPO, Nokia, NSB, DOCOMO, Intel, Samsung, New H3C, vivo
· Per FS: Spreadtrum
· Per FSPC: Qualcomm
· FG 25-3
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· Per FS: Huawei, HiSilicon, vivo, OPPO, Spreadtrum, Apple, New H3C
· Per FSPC: Qualcomm
· FG 25-3a
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· Per FS: Huawei, HiSilicon, vivo, OPPO, Spreadtrum, Apple, New H3C
· Per FSPC: Qualcomm
· FG 25-3b
· Per UE: Ericsson, Nokia, NSB, DOCOMO, Intel, Samsung
· FR1/FR2 differentiation: Samsung
· Per FS: Huawei, HiSilicon, Spreadtrum, vivo, OPPO
· Per FSPC: Qualcomm

For FG 25-2, majority companies prefer per UE. For FGs 25-3/3a/3b, almost the same number of companies prefer per UE or per FS
[GTW2] Medium priority proposal 3-1:
· Type of FGs 25-2 is per UE
· Type of FGs 25-3/3a/3b is down selected from following options, respectively
· Option 1: Per UE
· Option 2: Per FS


	Ericsson
	Fine with Proposal 3-1.
For FGs 25-3/3a/3b, support: Option 1: Per UE

	FL2
	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 3-1:
· Type of FGs 25-2 is per UE
· Type of FGs 25-3/3a/3b is down selected from following options, respectively
· Option 1: Per UE
· Option 2: Per FS


	QC
	Again, the same comment as above for the same proposal for FG 25-1: it is wiser to wait till the list of prerequisites is consolidated. In this case the prerequisite is 4-23 (PUCCH repetitions for PUCCH formats 1, 3,4, not supported for unlicensed). What is the motivation for defining this feature as a “per UE” feature? Furthermore, what is the technical motivation for imposing an NTN modem, or a modem operating in ultra large cells (i.e. Cov. Enh case) only to support repetitions for PUCCH format 0 or 2; this type of UE might not ever configure PUCCH format 0 or 2. 
For FGs 25-3/3a/3b the feature should be “Per FS” since the prerequisite for FG 25-3 is 
11- 3 (PUCCH sub-slot support, per FS uplink)
The first part of the proposal is not accepted. For the second part, support for Option 2.

	OPPO
	Support the proposal 
For the second part, we support option 2.

	DOCOMO
	We support the proposal 3-1.
Regarding FGs 25-3/3a/3b, though our first preference is per UE, we can also accept per FS.

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

	Ericsson
	Fine with Proposal 3-1.
For FGs 25-3/3a/3b, support: Option 1: Per UE

	Nokia, NSB
	Support. For FGs 25-3/3a/3b: Per UE

	LG
	Support the proposal. For 25-3/3a/3b: we prefer to make it per FS. 

	Moderator
	The same proposal is set for further discussion in GTW. If necessary, prerequisite FGs can be discussed together
[GTW3] Medium priority proposal 3-1:
· Type of FGs 25-2 is per UE
· Type of FGs 25-3/3a/3b is down selected from following options, respectively
· Option 1: Per UE
· Option 2: Per FS

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

	FL3
	This proposal could not be discussed in the GTW on Feb 28. No further input is necessary before next GTW but companies can provide view for the prerequisite FGs if it is necessary to be discussed together

	DOCOMO
	View for prerequisite discussion is provided in below question.

	QC
	The proposal for FG 25-2 is not accepted. The discussion on prerequisites should precede the decision on the type of the feature type. Technically, there is a need to separate the feature for licensed/unlicensed bands. The view in prerequisites is given above. FGs 25-3/3a/3b is supported per FS.

	Moderator
	To be discussed in the GTW
[GTW4][GTW5] Medium priority proposal 3-1:
· Type of FGs 25-2 is per UE
· Type of FGs 25-3/3a/3b is down selected from following options, respectively
· Option 1: Per UE
· Option 2: Per FS


	Moderator
	This proposal could not be discussed in the GTW. Let’s come back in the next RAN1 meeting.




Low priority question 3-2:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-2 to 25-3b
· FG 25-2
· FG 4-23 is kept: Huawei, HiSilicon, Spreadtrum, Samsung
· UEs supporting 25-2 for short format slot based repetition should be able to support slot based repetition for other formats.
· FG 4-23 can be removed: OPPO, DOCOMO, Apple
· The two feature groups are not relevant.
· UE could report FG 25-2 without dependency with FG 4-23
· Rel-15 feature is for PF 1/3/4, the dependence to 4-23 should be removed
· FG 25-3
· FG 4-23 and 11-3: Huawei, HiSilicon, DOCOMO, Spreadtrum, Samsung, Qualcomm
· Sub-slot PUCCH repetitions would result in slot PUCCH repetitions in some cases also, thus 4-23 should be there.
· FG 4-23, 11-3, and 25-2: Apple
· FG 25-3a
· FG 30-5 should be removed (i.e. only FG 25-3): Huawei, HiSilicon, vivo, OPPO, Intel
· Sub-slot based repetition can apply same mechanism that designed for slot based repetition in terms of dynamic number indication, but as to the UE capability no strong dependency.
· No strong correlation between FGs 25-3a and 30-5
· FG 30-5 should be kept (i.e. FG25-3 and 30-5): Nokia, NSB, DOCOMO, Spreadtrum, Apple, Samsung
· FG 25-3b
· FG 25-3 or 25-3a: Huawei, HiSilicon
· If only FG 25-3 is listed there, the question is whether hopping can be done in case of dynamic indication of the repetitions, in our understanding the hopping can be applicable either.
· FG 25-3: CATT, Nokia, NSB, DOCOMO, Spreadtrum
· FG 4-1, 4-3, 4-4, and 4-5: Samsung
· FG 11-3 and any of FG 25-3 and 25-3a: Intel
	Company
	Comment

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

	DOCOMO
	FG 25-2:
Our first preference is to not include 4-23 as prerequisite of FG 25-2, since it is possible that UE can support short format repetition even when UE reports no support of long PUCCH format repetition. But we can understand long PUCCH format repetition has wider use cases than short PUCCH format repetition. We can accept to include FG 4-23 as prerequisite if majority companies prefer to do so.
FG 25-3:
Support to include FG 11-3 as prerequisite, since sub-slot based repetition can result in multiple PUCCH repetitions in one slot.

	OPPO
	FG 25-2, our preference is not to include 4-23 since the two feature groups are not relevant. We can accept to include FG 4-23 if majority companies prefer to keep it.
FG 25-3a, it is preferred to remove FG 30-5 from the prerequisite feature groups since there is no dependency for these two features although the mechanism of dynamic indication of repetition number is the same




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

	Huawei, HiSilicon
	Fine with the change. 

	
	

	
	





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

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

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

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

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

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

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

	 25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)

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



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-4 & FG 25-5: Change “Per UE” to “Per band” to align with the granularity of the prerequisite.
2) FG 25-6:
a) Change “Per UE” to “Per band” to align with the granularity of the prerequisite.
b) For component 5: 1) “type 3 or” should be kept. For a UE supporting FG 25-6, gNB can configure either type 3 HARQ-ACK codebook or enhanced type 3 HARQ-ACK codebook, thus the reported value for component 5 should be applied to both type 3 HARQ-ACK codebook and enhanced HARQ-ACK codebook type. Note that we don't think this will change the Rel-16 behaviour, since it is applied only when the UE reports the support of FG25-6. If UE doesn't support FG 25-6 but only FG 10-16, then still follow Rel-16 behaviour; 2) Regarding “The values higher than 1 can be applied to sub-slot based configuration only” in the note column, we don't think it is that critical since it should be common understanding that only 1 actual PUCCH transmission with HARQ-ACK will be transmitted per slot for slot-based PUCCH, therefore it is preferred to delete it for simplicity. However, if people have strong desire to keep it, we are fine also, though we may need some further modification considering the case of two simultaneous HARQ-ACK CB. 
3) FG 25-7: During #107b-e meeting, the following agreements are achieved:
	Agreement: 
For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is given by [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value] with an indication of 1 slot / sub-slot within that range.
· FFS the fixed value of min_HARQ_retx_offset_value
· FFS the fixed value of max_HARQ_retx_offset_value
Agreement
For one-shot HARQ-ACK re-transmission, 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.
· Note: UE capability reporting on the UE supported value of the minimum value and maximum value range for HARQ_retx_offset in the scope of [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value ] that can be indicated by the gNB for the UE can be further discussed in UE capabilities



a) For the candidate values for the minimum value for the HARQ re-tx offset, we propose to use {-7, -6, -5,-4,-3,-2,-1, 0, 1}. For UE reporting a value equal to or larger than 0 for minimum value for the HARQ re-tx offset, such UE is not supporting HARQ-ACK codebook re-transmission triggered before the initial PUCCH transmission slot.
b) For the candidate values for the maximum value for the HARQ re-tx offset, we propose 1 as the minimum value for the candidate value set and 24 as the maximum value for the candidate value set.
	25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
3. Supported minimum value for the HARQ re-tx offset 
4. Supported maximum value for the HARQ re-tx offset 
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	Candidate values for component 4 is: {-7, -6, -5,-4,-3,-2,-1, 0, 1};
Candidate values for component 5 is: {1, 2, …, 23, 24}.
	Optional with capability signaling




	[3]
	Ericsson
	· Adopt “Per UE” type for FG 25-1 to FG 25-10.
· the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).

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

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



Therefore, for a UE not supporting twoHARQ-ACK-Codebook-type1-r16 or supporting twoHARQ-ACK-Codebook-type1-r16, but not supporting twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat or twoPUCCH-AnyOthersInSlot, it is reasonable to support up to 1 actual PUCCH transmission for Type 3 or enhanced Type 3 codebook feedback within a slot. For a UE supporting twoHARQ-ACK-Codebook-type1-r16 and twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat and/or twoPUCCH-AnyOthersInSlot, the maximum actual PUCCH transmission with a slot is two for Type 3 or enhanced Type 3 codebook with slot-based configuration. Therefore, the note can be updated as ‘The values higher than 1 can be applied to sub-slot based configuration. The value 1 or 2 can be applied to slot based configuration’.
Proposal 3: The type of FGs 25-4 to 25-6 should be Per band. The yellow highlight parts in note column can be updated as follows.

FG 25-7 is related to FG 11-1 and 11-4, FGs 11-1 and 11-4 can be added as prerequisite feature groups. Given the type of prerequisite group FG 11-4 is Per FeatureSetUplink, to align with the granularity of the prerequisite, the type of FG 25-7 should be per FS.
Proposal 4: For FG 25-7 ‘sub-slot’ should be added in components column. FGs 11-1 and 11-4 can be added as prerequisite feature groups. The type of FG 25-7 is per FS.

	[6]
	ZTE
	Index 25-4 to 25-7:
A remaining issue of last meeting is whether the type of FGs 25-4 to 25-7 should be per UE or per FS or per FSPC.
From our perspective, Per UE is preferred.
Proposal 2: The type of FGs 25-4 to 25-7 should be kept as per UE.

Index 25-6 and 25-7:
The two indices are separately for the Enhanced type 3 HARQ-ACK codebook feedback and Triggered HARQ-ACK codebook re-transmission. The common things are both supporting DCI format 1_2 and two HARQ-ACK codebooks / PUCCH config. The feature of supporting DCI format 1_2 is 11-1 and the feature of supporting two HARQ-ACK codebooks / PUCCH config is 11-4. So we propose to include 11-1 and 11-4 both in the prerequisite feature column of index 25-6 and 25-7.
Proposal 3: Include 11-1 and 11-4 both in the prerequisite feature group column of index 25-6 and 25-7.

Index 25-7:
Also in 25-7, the component of description for Triggered HARQ-ACK codebook re-transmission is not clear. The “earlier PUCCH slot” is not clear to aim the cancelled HARQ-ACK codebook, below adjustment can clarity the retransmission is for the cancelled HARQ-ACK codebook, the cancellation of the HARQ-ACK codebook is due to various reasons, such as conflicts with the HP channel or Dl symbols. So we propose:
Proposal 4: The following adjustment is proposed for component of 25-7.
	· 1. Support HARQ-ACK codebook re-transmission from an earlier PUCCH slot of the cancelled HARQ-ACK based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
· 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)


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



Agreement
For one-shot HARQ-ACK re-transmission, 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.  
· Note: UE capability reporting on the UE supported value range for HARQ_retx_offset in the scope of [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value ] that can be indicated by the gNB for the UE can be further discussed in UE capabilities



For the UE capabilities issue, the second agreement overrides the first agreement. The minimum value for the HARQ re-tx offset is -7 and the maximum value for the HARQ re-tx offset is 24.We may add a component in 25-7 to indicate the value range based on the UE capability signaling. For example,
	25. NR_IIOT_URLLC_enh
	25-7
	Triggered HARQ-ACK codebook re-transmission 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
3. Support report of the supported value range of HARQ_retx_offset in the scope of [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value]




Proposal 5: The following adjustment is proposed for component of 25-7.
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
3. Support report of the supported value range of HARQ_retx_offset in the scope of [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value]




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

	[9]
	Nokia, NSB
	· 25-4/5:
· Confirm the FG components (i.e. remove yellow highlight)
· Per UE
· 25-6:
· Remove the yellow marked ’type 3 or’ from the FG components, as Type 3 CB is a Rel-16 feature already.
· Per UE
· 25-7:
· Per UE

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

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

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

· FG 25-7: Triggered HARQ-ACK codebook re-transmission
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FGs 11-1 and 11-4 can be added as prerequisite feature groups.

	[11]
	Spreadtrum
	FG 25-4:
· Prerequisite FGs are 10-16 and 11-1
· Type: Per band, to keep consistence with FG 10-16.
FG 25-5:
· Separate FG for early triggering
· We had a little discussion for separate FG 25-5a for early triggering during RAN1 107b-e. We are fine with the proposal of FG 25-5a given by FL as the starting point. 
· Prerequisite FGs are 10-16 and 11-4
· Type: Per FS, to keep consistence with FG 11-4.
FG 25-6:
· Type: 
· FG 25-6: Per band, to keep consistence with FG 10-16.
FG 25-7:
· Prerequisite FGs: N/A
· Type: 
· FG 25-7: Per band. Similar as enhanced Type 3 HARQ-ACK CB, HARQ-ACK re-transmission also need to be per band.

	[12]
	Intel
	· 25-6	Enhanced type 3 HARQ-ACK codebook feedback
· Since 25-6 is related to enhanced type 3 CB, suggest wording change to component 5:
· Supported M maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot
From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-4	One-shot HARQ ACK feedback triggered by DCI format 1_2 
· 25-5	PHY priority handling for one-shot HARQ ACK feedback 
· 25-6	Enhanced type 3 HARQ-ACK codebook feedback
· 25-7	Triggered HARQ-ACK codebook re-transmission 

	[13]
	Apple
	· 25-4
· Type:
· The Rel-16 UE feature of support of DCI 1_2 is per UE (UE feature 11-1), yet the support of one-shot CB (Type 3) (UE feature 10-16) is per band, so this should be per band
· Note: this is for Type 3 CB only, without including the support of “Physical layer priority”
· 25-5:
· Prerequisite feature groups: 
· Background:
· 10-16:
· One-shot HARQ ACK feedback
· Type is per band
· 11-4
· Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE.
· Type is FS
· Note: this is for Type 3 CB only. If 25-4 is reported, and 25-5 is also reported, it applies to both DCI formats 1_1 and 1_2.
· 25-6:
· Type:
· Per band is preferred, following the logic for Rel-16 Type 3 CB
· 25-7:
· Type:
· As 25-6 and 25-7 provide similar functionalities, the type of 25-7 and 25-6 should be the same. Then Per band is preferred.
· Type 1/type 2 as prerequisite.

	[14]
	Samsung
	· FG25-4/25-5/25-6/25-7
· Confirm all yellow highlight parts

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

The feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 7: Feature 25- 6 (Enhanced Type 3 HARQ-ACK feedback) should be supported per Feature Set Per Component Carrier (FSPC).
With regards to 25-7 - Triggered HARQ-ACK codebook retransmission - the feature should be supported per band. 
Proposal 8: Feature 25-7 (Triggered HARQ-ACK codebook retransmission) should be supported per Feature Set Per band.
In addition, during 3GPP RAN 1 #107bis-e meeting, the following agreement was made:
	Agreement: 
For one-shot HARQ-ACK re-transmission, 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.  
· Note: UE capability reporting on the UE supported value range for HARQ_retx_offset in the scope of [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value ] that can be indicated by the gNB for the UE can be further discussed in UE capabilities



From the above agreement it derives that a categorization of UEs need to be made with regards to FG 25-6, separating the UEs with different capabilities in terms of minimum and maximum HARQ_retx_offset values.
The first separation between different UEs that needs to be done is linked with the support of negative HARQ_retx_offset values; namely if the min_HARQ_retx_offset_value at least can be negative. This means that the UE needs to be able to store the list of HARQ Processes of a HARQ CB scheduled for initial transmission in a slot up to 7 slots ahead. The UE might have not yet generated the HARQ CB scheduled for transmission 1-7 slots ahead in time. The UE needs to add this functionality. The assumption is that the UE has already received the corresponding DCI 1_x for PDSCH allocation. Therefore, it is suggested to split the feature 25-7 into two groups, 25-7 and 25-7a with regards to the support of negative HARQ_reTx_offset values.
Proposal 9: Feature 25-7 (Triggered HARQ-ACK codebook retransmission) should be split into two groups: one group for UEs not supporting negative HARQ_reTx_offset values and a second group for UEs supporting HARQ_reTx_offset values.
Independently of the UE capability in supporting negative HARQ_reTx_offset values, another factor differentiating UEs is the amount of HARQ CBs stored. This amount is equal to the difference of max_HARQ_offset and min_HARQ_offset values that can be configured per UE. In case the amount/capacity of HARQ CBs stored in the UE is less than 16, then, likely, there is not going to be any change in the contents of the HARQ CB retransmission till the instant of the HARQ CB retransmission. This implies that the UE needs to save only the list of HARQ Processes per HARQ CB. In case the amount of stored HARQ CBs is higher than 16, and for HARQ_reTx_offset values higher than 16, then, it is certain that the content of at least one HARQ process will change (or has changed) till the instant of the HARQ CB transmission. In this case, the UE might need to save ACK/NACK bits per HARQ CB in addition to the list of the HARQ Processes per HARQ CB.
To account for different HARQ CB sizes, it is suggested that UEs with different UE capabilities are categorized in terms of capacity of stored HARQ CBs; UEs with different capabilities can store up to 1, 2, 4, 8, 16, or higher than 16 HARQ CBs.
Proposal 10: Add a component in Features 25-7, 25-7a (Triggered HARQ-ACK codebook retransmission supporting negative HARQ_offset_reTx values or not) with the UE capability in terms of amount/capacitiy of HARQ CBs stored.

	25-7
	Triggered HARQ-ACK codebook re-transmission without supporting negative HARQ_reTx_offset values 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
3. UE capability: amount/capacity of stored HARQ CBs {1, 2, 4, 8, 16, higher than 16}
	
	Yes
	N/A
	
	Per UE
Per Band
	No
	No
	N/A
	
	Optional with capability signaling

	25-7a
	Triggered HARQ-ACK codebook re-transmission  supporting negative HARQ_reTx_offset values 
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 11-4)
3. UE capability: amount/capacity of stored HARQ CBs {1, 2, 4, 8, 16, higher than 16}
	
	Yes
	N/A
	
	Per UE
Per Band
	No
	No
	N/A
	
	Optional with capability signaling







Discussion
[GTW1] High priority proposal 4-1:
· Following components are added in FG 25-7
· Component 3: Supported minimum value for the HARQ re-tx offset
· Candidate values for component 3 is: {-7, -6, …, X}, FFS the value for X
· Component 4: Supported maximum value for the HARQ re-tx offset
· Candidate values for component 4 is: {Y, …, 23, 24}, FFS the value for Y
	Company
	Comment

	FL1
	Following was agreed in the GTW session on Feb 21.
Agreement
· Following components are added in FG 25-7
· Component 3: Supported minimum value for the HARQ re-tx offset
· Candidate values for component 3 is: {-7, [-6], …, 1}
· Component 4: Supported maximum value for the HARQ re-tx offset
· Candidate values for component 4 is: {Y=[2, 8], …, [23], 24}, FFS the value for Y

Companies are invited to provide view on the following
· Candidate values for component 3 between -7 and 1
· The value Y for component 4 
· Candidate value for component 4 between Y and 24

	New H3C
	We support component 3 between -7 and 1 and component 4 between 2 and 24

	Huawei, HiSilicon 
	1. Candidate values for component 3: {-7,-4, -2, 0, 1}
2. For value of Y, we prefer 2.
3. Candidate values for component 4: {2,4,8,12,16,20,24}

	ZTE
	component 3 between -7 and 1 with step 1
component 4 between 2 and 24 with step 1

	Intel
	For component 3 and 4, we think step size of 2 looks attractive: for component 3 it results in all odd values between -7 and 1, and for component 4 it results in all even values between [2,8] and 24. We can also accept step size 1 if there is majority.
Regarding Y for component 4, we don’t think 2 is a reasonable bound. Imagine a UE reports min = 1 and max = 2, then the applicability of this feature is ridiculously limited. Suggest focusing on value 8.

	DOCOMO
	· Candidate values for component 3 between -7 and 1: Granularity value as either 1 or larger than 1 (e.g. 2, 4) is acceptable to us.
· The value Y for component 4: Prefer value 8 as the candidate maximum value. 
· Candidate value for component 4 between Y and 24: Slightly prefer a granularity value larger than 1, e.g. 2 or 4. Granularity value as 1 is also acceptable to us.

	Nokia, NSB
	Savings from coarser granularity are not really so meaningful here, so we are OK with a finer granularity on the signaling.

	QC
	Candidate values for component 3: {-7,-3, 1}
Value for Y= 2.
Value for component 4: 2

	Moderator
	Summary of companies view
· Candidate values for component 3 between -7 and 1
· {-7, -6, …, 1}: New H3C(?), ZTE, [Intel], DCM
· {-7, -5, …, 1}: Intel, DCM
· {-7, -4, -2, 0, 1}: HW/HiSi, 
· {-7, -3, 1}: QC, DCM
· The value Y for component 4 
· Y=2: New H3C, ZTE, HW/HiSi, QC
· Y=8: Intel, DCM
· Candidate value for component 4 between Y and 24
· {2, 3, …, 24}: New H3C(?), ZTE
· {2, 4, 8, 12, 16, 20, 24}: HW/HiSi
· {8, 10, …, 24}: Intel, DCM
· 2 only: QC

Given companies have different preference, following proposal is made to find a middle ground…
[GTW2] Medium priority proposal 4-1a:
· Candidate values for component 3 in FG 25-7 is: {-7, -5, …, 1}
· Candidate values for component 4 in FG 25-7 is: {2, 4, …, 24}


	Ericsson
	Do not support proposal 4-1a
Our view:
· Candidate values for component 3 in FG 25-7 is: {-7, -4, -2, 0, 1}
· Candidate values for component 4 in FG 25-7 is: {8, 10, …, 24}


	FL2
	This proposal was discussed in the GTW session on Feb 24 but no consensus was achieved.
In the GTW session, companies were generally fine with the step size of 2 but have different view on the value Y. 

[FL2] Medium priority proposal 4-1a:
· Candidate values for component 3 in FG 25-7 is: {-7, -5, …, 1}
· Candidate values for component 4 in FG 25-7 is: {Y, Y+2, …, 24}

[FL2] Medium priority question 4-1b:
· Companies are encouraged to provide view on the value Y which acceptable for you



	QC
	Y = 2 for the reasons explained a couple of times. Another strong motivation is that for these UEs, it is almost sure, that there is not going to be change of HARQ CB content up to the HARQ CB retransmission, which requires extra UE memory.

	DOCOMO
	We support proposal 4-1a.
For question 4-1b, we prefer Y=8. If Y=2 as maximum value is supported, and the minimum value is 1, the value range is too restricted.

	Huawei, HiSilicon 
	Fine with the proposal. Regarding the value of Y, we support Y=2. The value of Y would have impact on UE complexity from memory perspective, thus a smaller value as the candidate is needed. 

	Ericsson
	Support proposal 4-1a.
For proposal 4-1b: support Y=8. Y is max_HARQ_retx_offset_value. Thus Y shouldn’t be a small value like 2. With Y=8, HARQ re-tx offset can still have the value of 2.

	Nokia, NSB
	Support 4-1a
4-1b: Y=8

	Moderator
	4-1a can be acceptable but the value Y needs further discussion.

[GTW3] Medium priority proposal 4-1ab:
· Candidate values for component 3 in FG 25-7 is: {-7, -5, …, 1}
· Candidate values for component 4 in FG 25-7 is: {Y, Y+2, …, 24}
· For the value Y, down select from either 2 or 8



	FL3
	This proposal was discussed in the GTW on Feb 28 but no consensus was achieved. Following two alternatives can be considered for further discussion. Let’s further discuss directly over the reflector

[FL3] Medium priority proposal 4-1ab:
· FG 25-7 are updated as follows
· Alt 1:
· Component 3: Supported minimum value M for the HARQ re-tx offset
· Candidate values for component 3 is: M = {-7, -5, …, 1}
· Component 4: Supported maximum value N for the HARQ re-tx offset
· Candidate values for component 4 is: N = {2, 4, …, 24}
· Note: If UE supports FG 25-7, the UE must support N > M + [8]
· Alt 2:
· Component 3: Supported minimum value M for the HARQ re-tx offset
· Candidate values for component 3 is: M = {-7, -5, …, 1}
· Component 4: Supported value range L for the HARQ re-tx offset
· Candidate values for component 4 is: L = {[9], 11, …, 31}
· Note: If UE supports FG 25-7, the UE is not expected to support M + L > 24


	Moderator
	Based on the discussion over the reflector, following proposal is set for GTW

[GTW4] Medium priority proposal 4-1ab:
· FG 25-7 are updated as follows
· Component 3: Supported minimum value M for the HARQ re-tx offset
· Candidate values for component 3 is: M = {-7, -5, …, 1}
· Component 4: Supported maximum value N for the HARQ re-tx offset
· Candidate values for component 4 is: N = {[0 or 1], 2, 4, …, 24}
· Note: If UE supports FG 25-7, the UE must support N >= M + [4 or 8] - 1 



	ZTE
	Actually I think the note is not needed as a restriction. But I can accept the note here.
For the highlighted yellow part, N=1 is fine. 0 can also accept if most companies think the new PUCCH would be in the same slot of triggering DCI.
For N >= M + [4 or 8] – 1, we can compromise to the lower capability UE as 4.

	Ericsson
	For component 4, we still think min N should be 8.
For the note: we don’t see the need. The motivation of the note may be to indicate the amount of HARQ-ACK CB storage. However, extra storage is indicated by HARQ retx_offset, when HARQ retx_offset >0.  It’s not clear why N-M is an important metric for UE complexity.

	New H3C
	The motivation of this note isn’t clear to us.

	Moderator
	Following was agreed in the GTW on Mar 2.
Agreement
· FG 25-7 are updated as follows
· Component 3: Supported minimum value M for the HARQ re-tx offset
· Candidate values for component 3 is: M = {-7, -5, …, 1}
· Component 4: Supported maximum value N for the HARQ re-tx offset
· Candidate values for component 4 is: N = {4, 6, …, 24}





[FL1] Medium priority question 4-2:
· Companies are encouraged to provide views on whether the type of FGs 25-4 to 25-7 should be per UE or per band or per FSPC
· FG 25-4
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per band: Huawei, HiSilicon, vivo, OPPO, Spreadtrum, Apple
· As prerequisite FGs
· Per FSPC: Qualcomm
· FG 25-5
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per band: Huawei, HiSilicon, vivo, OPPO
· As prerequisite FG (10-16)
· Per FS: Spreadtrum
· As prerequisite FG (11-4)
· Per FSPC: Qualcomm
· FG 25-6
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per band: Huawei, HiSilicon, vivo, OPPO, Spreadtrum, Apple
· As prerequisite FGs
· Per FSPC: Qualcomm
· FG 25-7
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per band: Spreadtrum, Apple, Qualcomm
· Similar as enhanced Type 3 HARQ-ACK CB, HARQ-ACK re-transmission also need to be per band
· As 25-6 and 25-7 provide similar functionalities, the type of 25-7 and 25-6 should be the same.
· Per FS: vivo
· As prerequisite FGs
	Company
	Comment

	vivo
	For FG 25-7, we are fine with per band to align with the enhanced Type 3 HARQ-ACK CB.

	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.

	Intel
	Technically, ‘per UE’ is preferred. We can also discuss ‘per band’ if it is really necessary to align with the pre-requisites.

	DOCOMO
	We support per UE type for FG 25-4, FG 25-5, FG 25-6, FG 25-7, due to above listed reasons.
In our understanding, it is allowed to set larger granularity of type (e.g. per UE) than its prerequisite FG (e.g. per FS), for example, 11-4b is per UE while its prerequisite FG 11-4 is per FS.

	Nokia, NSB
	Per UE. 

	OPPO
	Per band for FG 25-4/5/6. For FG 25-7, we do not have strong views.

	QC
	Per band for the reasons explained in previous similar questions.

	Moderator
	Summary of companies view
· FG 25-4
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· Per band: Huawei, HiSilicon, vivo, OPPO, Spreadtrum, Apple
· Per FSPC: 
· FG 25-5
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· Per band: Huawei, HiSilicon, vivo, OPPO
· Per FS: Spreadtrum
· Per FSPC: 
· FG 25-6
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung
· Per band: Huawei, HiSilicon, vivo, OPPO, Spreadtrum, Apple
· Per FSPC: 
· FG 25-7
· Per UE: Ericsson, ZTE, Nokia, NSB, DOCOMO, Intel, Samsung, HW/HiSi
· Per band: Spreadtrum, Apple, Qualcomm, vivo
· Per FS: 

No majority view between per UE and per band
[GTW2] Medium priority proposal 4-2:
· Type of FGs 25-4/5/6/7 is down selected from following options, respectively
· Option 1: Per UE
· Option 2: Per band


	Ericsson
	We can accept proposal 4-2 as incremental progress.
We still support Option 1: Per UE

	FL2
	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 4-2:
· Type of FGs 25-4/5/6/7 is down selected from following options, respectively
· Option 1: Per UE
· Option 2: Per band


	QC
	Similar reply as to the same question for FGs 25-1 to 25-3. Wiser to wait till the list of prerequisites is consolidated. However, as the candidate prerequisites for 25-4 to 25-7 are per band, the preference is to support these FGs per band.
Support for Option 2.

	OPPO
	Support option 2 at least for 25-4/5/6. For FG 25-7, we do not have strong views.

	DOCOMO
	Support the proposal 4-2. 
Though our first preference is per UE, per band to align with type 3 HARQ-ACK is also acceptable to us. 

	Huawei, HiSilicon 
	Support option 2 (i.e. Per band) at least for 25-4/5/6 to align with the prerequisite. For 25-7, ok to do it per UE.

	Ericsson
	We can accept proposal 4-2 as incremental progress.
We still support Option 1: Per UE

	Nokia, NSB
	Per UE

	LG
	Support to proposal. We prefer Per UE. 

	Moderator
	The same proposal is set for further discussion in GTW. If necessary, prerequisite FGs can be discussed together
[GTW3] Medium priority proposal 4-2:
· Type of FGs 25-4/5/6/7 is down selected from following options, respectively
· Option 1: Per UE
· Option 2: Per band

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


	FL3
	This proposal could not be discussed in the GTW on Feb 28. No further input is necessary before next GTW but companies can provide view for the prerequisite FGs if it is necessary to be discussed together

	DOCOMO
	View for prerequisite discussion is provided in below question.

	QC 2
	FGs 25-4/5/6/7 should be supported per band for the technical reasons explained in the previous rounds of discussion.

	Moderator
	To be discussed in the GTW
[GTW4][GTW5] Medium priority proposal 4-2:
· Type of FGs 25-4/5/6/7 is down selected from following options, respectively
· Option 1: Per UE
· Option 2: Per band





Low priority question 4-3:
· [bookmark: _Hlk84717244]Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-4 to 25-7
· FG 25-4
· FG 10-16 and 11-1: DOCOMO, Spreadtrum, Samsung, Qualcomm
· FG 25-5
· FG 10-16 and 11-4: DOCOMO, Spreadtrum, Apple, Samsung, Qualcomm
· FG 25-6
· FG 11-1 and 11-4 should be added: ZTE, DOCOMO
· FG 10-16: Qualcomm
· FG 25-7
· FG 11-1 and 11-4 should be added: vivo, ZTE, DOCOMO
· N/A: Spreadtrum, Samsung
	Company
	Comment

	Huawei, HiSilicon 
	1. Fine with the current prerequisite for FG 25-4/5.
2. FG 26-6/7: No need to add FG 11-1 and FG 11-4 as the prerequisite, since it is already clarified in the description of the components. 

	QC
	Fine in general with the current list of prerequisites. FG 10-16 should be prerequisite for FG 25-6. If a UE does not support Rel. 16 Type 3 HARQ CB, then, difficult to motivate the use of Rel. 17 Type 3 HAR CB.

	DOCOMO
	Current prerequisites for FGs 25-4/5 are fine, i.e. FGs 10-16 and 11-1 for FG 25-4, FGs 10-16 and 11-4 for FG 25-5.
Regarding FG 25-6, also fine to keep current prerequisite without adding FGs 11-1 and 11-4, considering the component has related descriptions. 
Regarding FG 25-7, also fine to add nothing, considering the component has related descriptions. 




Low priority question 4-4:
· Companies are encouraged to provide views on whether/how to revise components in FGs 25-4 to 25-7
· FG 25-6
· Component 5: “type 3 or” should be kept: Huawei, HiSilicon, DOCOMO
· For a UE supporting FG 25-6, gNB can configure either type 3 HARQ-ACK codebook or enhanced type 3 HARQ-ACK codebook, thus the reported value for component 5 should be applied to both type 3 HARQ-ACK codebook and enhanced HARQ-ACK codebook type.
· Change the wording of component 5 as “Supported M maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot”: Intel
· FG 25-7
· ‘sub-slot’ should be added to the component: vivo
· Component 1 can be revised as “Support HARQ-ACK codebook re-transmission from an earlier PUCCH slot of the cancelled HARQ-ACK based on the triggering information in DCI format 1_1 and DCI format 1_2 (for a UE supporting DCI format 1_2, 11-1)”: ZTE
	Company
	Comment

	Huawei, HiSilicon
	1. FG 25-6:
a) For component 5: 1) “type 3 or” should be kept. For a UE supporting FG 25-6, gNB can configure either type 3 HARQ-ACK codebook or enhanced type 3 HARQ-ACK codebook, thus the reported value for component 5 should be applied to both type 3 HARQ-ACK codebook and enhanced HARQ-ACK codebook type. Note that we don't think this will change the Rel-16 behaviour, since it is applied only when the UE reports the support of FG25-6. If UE doesn't support FG 25-6 but only FG 10-16, then still follow Rel-16 behaviour; 2) Regarding “The values higher than 1 can be applied to sub-slot based configuration only” in the note column, we don't think it is that critical since it should be common understanding that only 1 actual PUCCH transmission with HARQ-ACK will be transmitted per slot for slot-based PUCCH, therefore it is preferred to delete it for simplicity. However, if people have strong desire to keep it, we are fine also, though we may need some further modification considering the case of two simultaneous HARQ-ACK CB.
2. Support the change of component 1 from ZTE on FG 25-7. 

	
	

	
	




Low priority question 4-5:
· Companies are encouraged to provide views on whether to keep “The values higher than 1 can be applied to sub-slot based configuration only” for FG 25-6
· Fine to keep the note: vivo (with update), DOCOMO
· Change the wording as “The values higher than 1 can be applied to sub-slot based configuration. The value 1 or 2 can be applied to slot based configuration”: vivo
· Not preferred: Huawei, HiSilicon
· We don't think it is that critical since it should be common understanding that only 1 actual PUCCH transmission with HARQ-ACK will be transmitted per slot for slot-based PUCCH, therefore it is preferred to delete it for simplicity.
	Company
	Comment

	QC
	The note is not needed.

	
	

	
	




Low priority question 4-6:
· Companies are encouraged to provide views on whether/how to revise any other contents in FGs 25-4 to 25-7 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	





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

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



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-8: Change “Per UE” to “Per FS” to align with the prerequisite. 

	[3]
	Ericsson
	· Adopt “Per UE” type for FG 25-1 to FG 25-10.
· the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378).

	[6]
	ZTE
	we think “Per FS” is better for the feature group as the prerequisites of “Per sub-slot URLLC feature in Rel-16” is per FS.
Proposal 6: The type of FGs 25-8 should be kept as per FS.

	[7]
	OPPO
	Type: To align with their prerequisite feature groups, we support per FS for FG 25-8.
Proposal 7: The type of FG 25-8 is per FS.

	[10]
	DOCOMO
	· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FGs 4-11 and 11-3 can be kept as prerequisite feature groups.

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

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

	[13]
	Apple
	· Type:
· Per sub-slot URLLC feature in Rel-16 (11-3) is per FS, this should be per FS

	[14]
	Samsung
	Confirm all yellow highlight parts

	[16]
	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).

Therefore, the feature should be supported per Feature Set per Component Carrier (FSPC).
Proposal 11: Feature 25-8 (Semi-static HARQ-ACK codebook for sub-slot PUCCH) should be supported per Feature Set Per Component Carrier (FSPC).




Discussion
[FL1] Medium priority question 5-1:
· Companies are encouraged to provide views on whether the type of FG 25-8 should be per UE or per FS or per FSPC
· Per UE:Ericsson, DOCOMO, Intel, Ericsson, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per FS: Huawei, HiSilicon, ZTE, OPPO, Spreadtrum, Apple
· to align with the prerequisite FGs
· Per FSPC: Qualcomm
	Company
	Comment

	New H3C
	We support Per FS for FG 25-8

	vivo
	FG 25-8 is per FS. 

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

	Intel
	Technically, ‘per UE’ is preferred. We can also discuss ‘per FS’ if it is really necessary to align with the pre-requisites.

	DOCOMO
	We support per UE type for FG 25-8, due to above listed reasons.
In our understanding, it is allowed to set larger granularity of type (e.g. per UE) than its prerequisite FG (e.g. per FS), for example, 11-4b is per UE while its prerequisite FG 11-4 is per FS.

	Nokia, NSB
	Per UE

	OPPO
	Per FS.

	QC
	Per FSPC or at least per FS. Since sub-slot PUCCH configuration (FG 11-3) is supported per FS, Type 1 codebook construction for sub-slot PUCCH should also be supported per FS.

	Moderator
	Summary of companies view
· Per UE: Ericsson, DOCOMO, Intel, Samsung, Nokia/NSB
· Per FS: Huawei, HiSilicon, ZTE, OPPO, Spreadtrum, Apple, New H3C, vivo, QC
· Per FSPC: Qualcomm

Given more companies prefer per FS, following proposal is made
[GTW2] Medium priority proposal 5-1:
· Type of FG 25-8 is per FS


	Ericsson
	Do not support proposal 5-1. It’s not a requirement to align with prerequisite FGs. FG 25-8 should be per UE.

	FL2
	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 5-1:
· Type of FG 25-8 is per FS


	QC
	Support.

	OPPO
	Support.

	DOCOMO
	We can accept the proposal 5-1 if majority companies think it is necessary to align with prerequisite FG.

	Huawei, HiSilicon
	Support 

	Ericsson
	Do not support proposal 5-1. It’s not a requirement to align with prerequisite FGs. FG 25-8 should be per UE. Also, the prerequisite for 25-8 is not yet finalized.

	Nokia, NSB
	Do not support. We agree with Ericsson that there is no need to align with the prerequisite FG, as done already in Rel-16.

	Moderator
	The same proposal is set for further discussion in GTW. If necessary, prerequisite FGs can be discussed together
[GTW3] Medium priority proposal 5-1:
· Type of FG 25-8 is per FS

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


	FL3
	This proposal could not be discussed in the GTW on Feb 28. No further input is necessary before next GTW but companies can provide view for the prerequisite FGs if it is necessary to be discussed together

	DOCOMO
	Support FGs 4-11 and 11-3 as prerequisite for FG 25-8.

	QC 2
	Proposal supported.

	Moderator
	To be discussed in the GTW
[GTW4] Medium priority proposal 5-1:
· Type of FG 25-8 is per FS


	Moderator
	This proposal was discussed in the GTW on Mar 2 but no consensus was achieved. Come back in the next GTW

[GTW5] Medium priority proposal 5-1:
· Type of FG 25-8 is per FS


	Moderator
	Following proposal was discussed in the GTW on Mar 3 but no consensus was achieved. Let’s come back in the next RAN1 meeting.

Medium priority proposal 5-1:
· Type of FG 25-8 is per UE
· Note: It is RAN1 understanding that this FG is supported on the bands where the UE reports the support of the prerequisite FGs
· FG 11-3 is added as a prerequisite FG of FG 25-8





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

	Huawei, HiSilicon
	Fine with it. 

	QC
	ok

	DOCOMO
	Support.




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

	
	

	
	

	
	





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

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

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



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) [bookmark: OLE_LINK65]Regarding to the FFS part of FG 25-9/25-10, we have following potential proposals during the discussion of last meeting.
	[bookmark: OLE_LINK16] High priority compromised proposal 6-1a:
· FGs 25-9 and 25-10 are not split into multiple FGs
· [bookmark: OLE_LINK15][bookmark: OLE_LINK14]Add a note in FG 25-9/10 that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
High priority alternative proposal 6-1a’:
· FGs 25-9 and 25-10 are split into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Add a note in the split FGs 25-9/10: “If UE supporting this FG also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carrier”



a) [bookmark: OLE_LINK19]We are fine with proposal 6-1a. In our understanding, if UE already supports 6-9 and 6-9a and also reports to support PUCCH switching, then it should be able to support PUCCH switching between cells with different numerology. However, without this note, it would mean that if a UE report the supporting of FG 25-9/10, even the UE doesn’t support 6-9 and 6-9a, the UE has to support PUCCH switching between cells with different numerology, which to us is a big step. Therefore, we think the note is necessary.
b) We are fine with proposal 6-1a’ also. The main bullet together with the words in blue is ok for us. And for the note, if we don’t add it, it may cause the misunderstanding that a UE supporting FG 25-9/10 or its splitting FGs (based on proposal 6-1a’) will automatically support FG 6-9 and FG 6-9a, even the UE only wants to support the case with same numerology for PUCCH switching. Under proposal 6-1a’, for the FG for same length of overlapping PUCCH slots, it covers both the case of same numerology and different numerologies, without any clarification, it means UE supports PUCCH switching with different numerologies between switchable carriers, then it means UE needs to support different numerologies across NR carriers within the same PUCCH group as defined in FG 6-9 and FG 6-9a, which makes a UE only support same numerology not able to support PUCCH switching. Therefore, we think the note is also necessary for proposal 6-1a’.

	[3]
	Ericsson
	· Adopt “Per UE” type for FG 25-1 to FG 25-10.
· the corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands. Therefore, it is not clear that band differentiation would impact the feature and the corresponding testing. Therefore, we suggest to indicate “Per UE” as the Type, and not accept other proposed alternatives such as FSPC. This suggestion is also in line with RAN2 recommendation, that FSPC indication should be avoided as much as possible (R2-2002378). 
· (Proposal 6-1a in RAN1#107bis) FGs 25-9 and 25-10 are not split into multiple FGs. Add a note in FG 25-9/10 that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers.
· From our point of view, it is not desirable to split FG 25-9 and 25-10 into multiple FGs. During the discussion of PUCCH cell switching, the possibility of having different numerologies has been a central assumption in design. Hence, the corresponding agreements were inclusive with respect to numerologies being the same or different, and there is no agreement to differentiate the behaviour for the same or different numerologies. For example, the following agreements refer to the numerology of one given cell (target PUCCH cell, or reference cell), but there is no issue of same or different numerology, same or different length overlapping PUCCH slots.
	Agreement (RAN1#105e): 
For PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH (i.e. Alt. 1), the PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology of the dynamically indicated target PUCCH cell.
Agreement (RAN1#106bis-e)
For semi-static PUCCH cell switching, PCell / PSCell / PUCCH-SCell is reference cell:
· The time domain pattern configurations are based on the numerology of the reference cell. 
· The PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology and PUCCH configuration of a reference cell to be able to apply the time-domain PUCCH cell switching pattern. 
· Note: There may not be a need to define a ‘reference cell’ in the specification. This terminology is used for further clarifications of the procedure. 



· Moreover, as the following agreements show that the agreed framework for PUCCH cell switching (dynamic or semi-static) ensures that in a PUCCH group, the PUCCH resources would be allocated to a same cell at a given time, being either on PCell /PSCell / PUCCH SCell or on PUCCH sScell (the alternative PUCCH cell) even when dynamic PUCCH cell switching, or semi-static PUCCH cell switching is enabled. 
	Semi-static PUCCH cell-switching
Agreement
Semi-static PUCCH carrier switching is applicable to all UCI types incl. HARQ-ACK, SR and CSI. 
Agreement
For PUCCH cell switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e., multiple target PUCCH cell slots overlapping with a single PCell slot), adopt Alt 1, i.e., the first target PUCCH slot overlapping with the PCell slot is used for UCI transmission.
Agreement
For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.


	Dynamic PUCCH cell-switching
Agreement:
UE does not expect overlapping PUCCH slots with dynamic PUCCH cell indication on more than one cell, i.e., gNB should only dynamically indicate a single PUCCH cell for a final PUCCH slot.

Conclusion: 
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.



· Additionally, the PUCCH resource configurations are per cell, i.e. per PCell/PsCell, PUCCH SCell and per PUCCH sSCell (the alternative PUCCH cell). If the argument is that the transmission of a PUCCH resource in a PUCCH group on two different cells with different SCS adds additional complexity, it is not clear for us how this scenario is different from other UL transmissions, e.g. PUSCH on cells within a PUCCH group with different numerologies.
· Therefore, we are not convinced that different SCS for operation of PUCCH cell switching motivates partitioning of the FG.
· As a compromise, we can accept adding a note about operating in CA with cells of different numerologies, e.g., Proposal 6-1a in RAN1#107bis. FGs 6-9 and 6-9a (see Appendix) provide the basic operation of different numerologies across NR carriers within a same PUCCH group. Thus a UE capable of FG 6-9 and 6-9a may further support FGs 25-9 and/or 25-10, which indicate that the UE support PUCCH carrier switching between carriers of different numerologies.

	[4]
	New H3C
	Regarding whether to separate the capability for different numerologies for FGs 25-9 and 25-10, we support FGs 25-9 and 25-10 are split into ones for the capability for same numerology and the others for different numerologies between switchable carriers because UE implementation for PUCCH cell switch with different numerology is more complicated compared with same numerology.

	[5]
	vivo
	· Whether to separate the capability for different numerologies
PUCCH cell switching with same or different numerologies requires different UE capabilities. PUCCH cell switching with same numerology should be the baseline and PUCCH cell switching with different numerologies should be deemed as a more advanced UE feature. Supporting separate UE capability provide flexible UE implementation. As discussed in the latest meeting, if the complexity for PUCCH carrier switching between different SCSs is similar as cross-CC scheduling with different SCSs, a UE supporting FG 6-9 and 6-9a should be able to support PUCCH cell switching with different numerology. Thus, if FGs 25-9 and 25-10 are not split into multiple FGs, a note can be added in FG 25-9/10 that if UE supporting FG 25-9 and 25-10 also supports both FGs 6-9 and 6-9a, the UE supports the case of different numerologies between switchable carriers.  
· Applicable cases
For FG 25-9, semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI. This should be captured in the corresponding components column.
For FG 25-10, according to the agreement, in addition to HARQ-ACK of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size for HARQ-ACK retransmission based on the indication in the triggering DCI
For FG 25-10, these applicable cases should be explicitly described in the components.
· Type 
PUCCH cell switching is only used for TDD scenario, the type should be per Feature Set per Band combination.
Proposal 5: For FG 25-9 and 25-10, add a note in FG 25-9/10 that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers. The type should be Per FSBC.

	25-9
	Semi-static PUCCH cell  switching
	1. Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier
FFS whether to separate the capability for different numerologies
2.semi-static PUCCH carrier switching is applicable to all UCI types including HARQ-ACK, SR and CSI
	
	Yes
	N/A
	
	Per UEFSBC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
Note: if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
	Optional with capability signaling

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

	
	Yes
	N/A
	
	Per UEFSBC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
Note: if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
	Optional with capability signaling




	[6]
	ZTE
	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 7: The type of the feature group 25-9 and 25-10 is proposed to change to Per BC.

	[7]
	OPPO
	Proposal 6-1a solves the issue of different numerology, however, even with the same numerology, there still exists the problem of different length of overlapping PUCCH slots, which needs additional UE behavior. Proposal 6-1a’ resolves the issue of different length of overlapping PUCCH slots, however, as pointed by other companies, even for the case of same PUCCH slot length, it still needs UE to switch PUCCH between carriers with different numerologies. So from our perspective, it is safer now to go with the following compromised proposal:
High priority alternative proposal 6-1a’:
· FGs 25-9 and 25-10 are split into ones for the capability for same length of overlapping PUCCH slots and the others for different length of overlapping PUCCH slots between switchable carriers
· Add a note in the split FGs 25-9/10: “If UE supporting this FG also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carrier”
In addition, it has been agreed that FG 25-9 and FG 25-10 are applicable to TDD only, so it is preferred per BC for FG 25-9 and 25-10.
Proposal 8: For FG 25-9 and FG 25-10:
FGs 25-9 and 25-10 are split into ones for the capability for same length of overlapping PUCCH slots and the others for different length of overlapping PUCCH slots between switchable carriers
· Add a note in the split FGs 25-9/10: “If UE supporting this FG also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carrier”
Proposal 9: The type of FG 25-9 and 25-10 is per BC.

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

	[10]
	DOCOMO
	· FG 25-9: Semi-static PUCCH cell switching
· Regarding PUCCH cell switching among cells with same numerology and among cells with different numerologies, we slightly prefer not to split FG 25-9 into multiple FGs. It seems very little impact on UE complexity for different numerology case. The only difference is that UE selects the first overlapping slot on Scell when one PCell slot overlaps with multiple Scell slots. It is sufficient to add a note in FG 25-9 that if UE supporting FG 25-9 also supports both FGs 6-9 and 6-9a, the UE supports the case of different numerologies between switchable carriers. If companies really have strong concern on the additional UE complexity, we are also fine to split FG 25-9 into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers.
· Per UE is preferred for the FG Type but we could accept per BC as UE may have difficulty to support PUCCH cell switching for some band combinations. 

· FG 25-10: PUCCH cell switching based on dynamic indication
· Regarding PUCCH cell switching among cells with same numerology and among cells with different numerologies, we slightly prefer not to split FG 25-10 into multiple FGs. It seems very little impact on UE complexity for different numerology case. The only difference is that UE selects the first overlapping slot on Scell when one PCell slot overlaps with multiple Scell slots. It is sufficient to add a note in FG 25-10 that if UE supporting FG 25-10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers.  If companies really have strong concern on the additional UE complexity, we are also fine to split FG 25-10 into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers.
· Per UE is preferred for the FG Type but we could accept per BC as UE may have difficulty to support PUCCH cell switching for some band combinations. 

	[11]
	Spreadtrum
	· Components:
· FGs 25-9 and 25-10 are split into one for the capability for same numerology and one for different numerologies between switchable carriers. We also fine with alternative proposal 6-1a’ provided in RAN1#107b-e. 
· We do not support compromised proposal 6-1a. Because those two FGs are about different numerologies across NR carriers within the same NR PUCCH group, related with how to do UCI multiplexing among PUCCH cell group. It is very different from the PUCCH switching in Rel-17. Since different SCS for PUCCH switching includes the PUCCH location mapping in several overlapping slots, the PUCCH repetition manner etc.
· Type: FG 25-9 to 25-10: per BC
· Because some combinations may not be supported by a UE.

	[13]
	Apple
	· 25-9:
· Type:
· Since this is for inter-band TDD, per band per band combination is more reasonable, further discussion is needed.
· Others:
· Split the UE feature into sub-features according to numerologies:
· SpCell and alternative PUCCH cell have the same numerology
· SpCell’s SCS is smaller than alternative PUCCH cell’s SCS
· 25-10:
· Type:
· Since this is for inter-band TDD, per band per band combination is more reasonable.
· Others:
· Split the UE feature into sub-features according to numerologies:
· SpCell and alternative PUCCH cell have the same numerology
· SpCell’s SCS is smaller than alternative PUCCH cell’s SCS
· SpCell’s SCS is larger than alternative PUCCH cell’s SCS

	[14]
	Samsung
	· FG25-9
· It should be “Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier”
· Support separating feature for the case of different numerologies.
· FG25-10
· Support separating feature for the case of different numerologies.

	[15]
	MediaTek
	PUCCH cell switching (FG25-9 & FG25-10): PUCCH cell switching feature should have UL CA as Prerequisite FG. Also, the type for FG25-9 & FG25-10 should be per band combination. Given the different required UE implementation complexities, the PUCCH cell switching should be reported separately for the case where the carriers have different numerologies.
Proposal 1: Change the Type of FG25-9 & FG25-10 from “Per UE” to “Per BC”, and add FG6-6 as “Prerequisite FG” for these two FGs.
Proposal 2: FG25-9 & FG25-10 are reported separately for the case where the carriers have different numerologies.

	[16]
	Qualcomm
	With regards to the Feature 25-9, the feature is not necessary at FDD. The feature should be supported, for obvious reasons, per Feature Set per Band combination.

Proposal 12: Feature 25-9 (semi-static PUCCH cell switch) and 25-10 (dynamic PUCCH cell switch) are for TDD only. Furthermore, they should be per band combination rather than per UE. 

For features 25-9 (semi-static PUCCH cell switch) and 25-10 (dynamic PUCCH cell switch), in RAN1 107bis-e, it was discussed whether/how to split these features for the following two cases
· Case 1: Same length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Case 2: Different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
For these two cases, it is obvious that case 2 requires more UE complexity to handle as one PUCCH slot on a Pcell may correspond to multiple PUCCH slots of a PUCCH sScell. It would complicate K1 selection and HAWRQ-ACK codebook generation. Therefore, separate capabilities for those two cases should be introduced to allow a baseline UE to implement only case 1, while a more advanced UE to implement both case 1 and case 2. 
Along this line of differentiate UE capabilities for case 1 and case 2, in stead of explicitly split FGs 25-9 and 25-10, there was another proposal to add a note for FG 25-9/10 such as “if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers”. However, we don’t think the note captures the intention of differentiate case 1 and 2 correctly, because of the following reasons.
· FGs 6-9 and 6-9a are Rel-15 features about UE supports same or different numerology for PDCCH/PDSCH/PUSCH channels. It has nothing to do with different numerology for PUCCH channel, given PUCCH is always on Pcell in Rel-15. We don’t see that a UE can support different numerologies for PDCCH/PDSCH/PUSCH automatically can support different numerology for PUCCH channel. The logic to link PUCCH cell switch across cells with different numerology to FG 6-9/6-9a does not hold. 
· Strictly speaking, case 1 vs case 2 is not about same vs different numerology, it is about PUCCH slot/sub-slot length cross different cells. Even with different numerology, if Pcell is 30Khz SCS with 14-symbol slot based PUCCH, while Scell is 15Khz SCS with 7-symbol sub-slot based PUCCH. From PUCCH cell switch point of view, this scenario should be categoried into case 1 where baseline UE can support it. However, by the note, it will be incorrectly categorized into case 2 where only advanced UE can support it. 

Based on the above analysis, we have the following proposal. 
Proposal 13: Don’t support to link Rel-17 FGs 25-9 (semi-static PUCCH cell switch) and 25-10 (dynamic PUCCH cell switch) with Rel-15 FGs 6-9 and 6-9a. FGs 25-9 and 25-10 are split into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable cells.

	25. NR_IIOT_URLLC_enh
	25-9
	Semi-static PUCCH cell  switching between cells with same length PUCCH slot/sub-slot
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier where the overlapping PUCCH slots/sub-slots are of same length (in physical time) 
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
Per BC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-9a
	Semi-static PUCCH cell  switching between cells with different length PUCCH slot/sub-slot
	Semi-static PUCCH cell switching using configured time-domain domain pattern of applicable PUCCH cell / carrier where the overlapping PUCCH slots/sub-slots are of different length (in physical time)
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
Per BC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10
	PUCCH cell switching based on dynamic indication to switch between cells with same length PUCCH slot/sub-slot
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH where the overlapping PUCCH slots/sub-slots are of same length (in physical time)
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
Per BC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
	Optional with capability signaling

	 25. NR_IIOT_URLLC_enh
	25-10a
	PUCCH cell switching based on dynamic indication to switch between cells with different length PUCCH slot/sub-slot
	PUCCH cell switching based on dynamic indication in the DCI scheduling the PUCCH where the overlapping PUCCH slots/sub-slots are of different length (in physical time)
FFS whether to separate the capability for different numerologies
	
	Yes
	N/A
	
	Per UE
Per BC
	No
(TDD only)
	No
	N/A
	Note: this feature applies to cells in the same TAG only
	Optional with capability signaling







Discussion
[GTW1] High priority proposal 6-1:
· Regarding the capability for same numerology and the different numerologies between switchable carriers for FGs 25-9 and 25-10, down select one from following options
· Option 1
· FGs 25-9 and 25-10 are not split into multiple FGs
· Add a note in FG 25-9/10 that if UE supporting FG 25-9/10 also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carriers
· Option 2
· FGs 25-9 and 25-10 are split into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Add a note in the split FGs 25-9/10: “If UE supporting this FG also supports both FGs 6-9 and 6-9a, the UE support the case of different numerologies between switchable carrier”
· Option 3
· FGs 25-9 and 25-10 are split into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable cells. 
	Company
	Comment

	Moderator
	Summary of companies view
· Option 1
· Support: Huawei, HiSilicon, Ericsson, DOCOMO, Nokia/NSB
· During the discussion of PUCCH cell switching, the possibility of having different numerologies has been a central assumption in design. Hence, the corresponding agreements were inclusive with respect to numerologies being the same or different, and there is no agreement to differentiate the behaviour for the same or different numerologies.
· It is not clear for us how this scenario is different from other UL transmissions, e.g. PUSCH on cells within a PUCCH group with different numerologies.
· It seems very little impact on UE complexity for different numerology case. The only difference is that UE selects the first overlapping slot on Scell when one PCell slot overlaps with multiple Scell slots. It is sufficient to add a note in FG 25-9 that if UE supporting FG 25-9 also supports both FGs 6-9 and 6-9a, the UE supports the case of different numerologies between switchable carriers.
· Option 2
· Support: Huawei, HiSilicon, New H3C, vivo, OPPO, DOCOMO (can accept), Spreadtrum, Apple, Samsung, MediaTek
· UE implementation for PUCCH cell switch with different numerology is more complicated compared with same numerology.
· Supporting separate UE capability provide flexible UE implementation.
· Option 3
· Support: Qualcomm
· Don’t support to link Rel-17 FGs 25-9 (semi-static PUCCH cell switch) and 25-10 (dynamic PUCCH cell switch) with Rel-15 FGs 6-9 and 6-9a.

	FL1
	This proposal was discussed in the GTW session on Feb 21 but no consensus was achieved. An alternative proposal to address the concerns for Options 2 and 3 was also proposed as follows
· Option 4
· FGs 25-9 and 25-10 are split into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable cells, and split into ones for same numerology and the others for different numerologies between switchable cells

According to the discussion in the GTW session, some companies are still not convinced with the motivation for differentiating the capabilities for 1) same/different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable cells, and 2) same/different numerologies between switchable cells.
Companies are encouraged to address the concern from other side, Especially for companies supporting Options 2 and/or 3, please try to clarify the motivation for differentiating the above capabilities.

	New H3C
	Because UE implementation complexities are different for different numerologies, the capability of PUCCH cell switching should be reported separately. So we support this option 4.

	vivo
	We are supportive of option 4. 

	Huawei, HiSilicon 
	We are fine with either option 1 or option 2. Can consider option 4 also. Regarding whether FG 6-9/6-9a is relevant, please find our thinking as below:
1. According to the definition for FG 6-9/6-9a, FG 6-9 is used to define “Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS” and FG 6-9a is used to define “Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS”. In our understanding, only if a UE supports one of FG 6-9/6-9a, then the UE can support different numerologies across NR carriers within the same PUCCH group, which is the scenario of PUCCH switching with different numerologies between switchable carriers, which means if a UE supports PUCCH switching with different numerologies between switchable carriers, then the UE has to support FG 6-9/6-9a, i.e. the UE has to support the scenario first. 
1. The support of FG 6-9 and FG 6-9a doesn’t mean the UE can support PUCCH switching with different numerologies between switchable carriers, only if UE also supports FG 25-9/10 or its splitting FGs if we go with proposal 6-1a’. 
1. If we don’t add a similar note to proposal 6-1a’, it may cause the misunderstanding that a UE supporting FG 25-9/10 or its splitting FGs (based on proposal 6-1a’) will automatically support FG 6-9 and FG 6-9a, even the UE only wants to support the case with same numerology for PUCCH switching. As we discussed in the emails below, under proposal 6-1a’, for the FG for same length of overlapping PUCCH slots, it covers both the case of same numerology and different numerologies, without any clarification, it means UE supports PUCCH switching with different numerologies between switchable carriers, then it means UE needs to support different numerologies across NR carriers within the same PUCCH group as defined in FG 6-9 and FG 6-9a, which makes a UE only support same numerology not able to support PUCCH switching. Therefore, we think the clarification is necessary. 

	ZTE
	We are fine with option 1.

	DOCOMO
	Our first preference is no splitting, because we think the handling difference form different slot/sub-slot length seems not to cause much complexity difference. And too much capability splitting is not preferred from operator’s perspective.
· For same slot/sub-slot length, the Scell slot overlapping with the PCell slot is selected
· For different slot/sub-slot length, the first Scell slot overlapping with the PCell slot is selected.
However, if majority companies think the handling difference will cause additional UE complexity, we are fine to split into the ones for same/different length of overlapping PUCCH slots/sub-slots. Among option 2, 3 and the new option 4, we prefer option 2.
Option 3 without the note is not preferred, since same/different numerologies are possible for both same slot/sub-slot length case and different slot/sub-slot case. And we share same view as Huawei that the support of different numerologies can be addressed by the note. Option 4 has too many capabilities after splitting, which is not preferred from operator perspective. 

	Nokia, NSB
	We agree with DOCOMO that splitting is not really beneficial here.

	QC
	We don’t support option 1. 
For option 2, thanks Huawei for the clarification. Does it mean that, for example, the following 
· if UE support 25-9 with same slot/sub-slot length between switchable cells, 
· if UE further support 6-9/6-9a, which means UE can support semi-static cell switch between cells with same slot/sub-slot length with different numerologies (e.g., 7-symbol sub-slot @15KHz + 14-symbol slot @ 30KHz). 
· If UE cannot support 6-9/6-9a, which means UE can only support semi-static cell switch between cells with same slot/sub-slot length and with same numerologies

If HW can confirm the above understanding is correct about option 2, i.e., the hierarchy structure is the split FGs applies first, the note applies second. Then we are fine with Proposal 2. 
Of course, we also support proposal 3 and 4. 

	Huawei, HiSilicon
(Further inputs)
	Just to reply to QC that the answer is yes, your understanding is correct for option 2. 

	Moderator
	Given a number of companies see the necessity of differentiation for SCS and/or overlapping PUCCH slot length, Option 2 is set for further discussion with some update for clarification

[GTW2] High priority proposal 6-1:
· FGs 25-9 and 25-10 are split into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Add a note in the split FGs 25-9/10: “If UE supporting this FG does not support FGs 6-9 or 6-9a, the UE supports the case of same numerology between switchable cells. If UE supporting this FG also supports both FGs 6-9 and 6-9a, the UE supports the cases of both same and different numerologies between switchable cells.”


	QC
	Just a question for clarification: What if UE supporting this FG but only supporting FG 6-9 or FG6-9a, but not both? 

	Ericsson
	Do not support proposal 6-1. 
We cannot accept splitting the FGs. We support Option 1.
As explained by us and other companies, there is no difference in same length or not for PUCCH carrier switching. As emphasized many times, all existing RAN1 agreements are made with this understanding. There is no concept of “same length (in physical time) of overlapping PUCCH slots/sub-slots” in RAN1 agreements or specifications.
We have the same understanding as DOCOMO that the UE only needs to determine the (sub-)slot on target cell to transmit PUCCH. Then the UE proceed with PUCCH transmission on target cell. It does not matter if ‘same length (in physical time)’ or no. So far nobody has demonstrated any significant UE complexity.

	FL2
	This proposal was discussed in the GTW session but no consensus was achieved. Let’s further discuss directly over the reflector.

[bookmark: _Hlk96675948]High priority proposal 6-1:
· FGs 25-9 and 25-10 are split into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Add a note in the split FGs 25-9/10: “If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c, the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells”


	Ericsson
	Yi explained that the key issue for UE implementation is the construction of HARQ-ACK codebooks, one according to the numerology of reference cell, the other according to the numerology of target cell. But checking the agreements below, this point may be valid for dynamic indication, but not valid for semi-static. For semi-static, the HARQ-ACK CB will be constructed based on the numerology and sub-slot of reference cell only.

Please let me know if I missed something. Basically we are still trying to understand exactly where the significant UE implementation complexity is. 

	Agreement (RAN1#105e): 
For PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH (i.e. Alt. 1), the PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology of the dynamically indicated target PUCCH cell.
Agreement (RAN1#106bis-e)
For semi-static PUCCH cell switching, PCell / PSCell / PUCCH-SCell is reference cell:
· The time domain pattern configurations are based on the numerology of the reference cell. 
· The PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology and PUCCH configuration of a reference cell to be able to apply the time-domain PUCCH cell switching pattern. 
· Note: There may not be a need to define a ‘reference cell’ in the specification. This terminology is used for further clarifications of the procedure. 



Regarding the question why gNB cares more UE FGs are added: 
As DOCOMO also explained, more UE FGs add to the network complexity significantly for gNB and operator. The number of FG combinations adds up exponentially, which the network have to figure out before the configuration can be done for the UE.

	Nokia/NSB
	Similarly as explained by Yufei below, if the complexity is coming from the HARQ-ACK codebook construction noted by Yi here, let’s quickly check the things there: 
· For semi-static PUCCH cell switching, 
· the k1 is interpreted based on PCell 
· and the K1 sets of PCell are used (for Type 1 & Type 2 CB) 
 the HARQ-ACK codebook has exactly the same structure on PCell and PUCCH sCell – the time domain pattern only defines the PUCCH cell and the related PUCCH resource on that cell (based on the configuration and the PRI)
In this respect, there is no difference between numerologies and/or slot length for semi-static PUCCH cell switching at all!
· For dynamic PUCCH cell switching
· After having dynamic indication, the UE needs to create the HARQ-ACK CB on the indicated target PUCCH cell
· K1 is interpreted on target PUCCH are to be applied
· K1 set(s) of target PUCCH cell are to be applied
 the numerology or slot length here is not having any effect on the HARQ-ACK CB construction complexity here, as the UE anyhow needs to use the (potentially different) K1 sets of the PUCCH sSCell (which can be different than from PCell). So having different numerology or slot length here is not changing the construction here. Especially, as there is no multiplexing of HARQ from PCell to the PUCCH sSCell based on the other agreements. 

So we still don’t see really the point here if it is about the complexity of the HARQ-ACK CB construction as noted by Yi/QC. And having too many different unnecessary capabilities will make the operation of the features more complicated for the gNB (as the selection of reasonable PUCCH sSCell selection for different UEs gets much more complicated)


	Moderator
	Based on the discussion over the reflector, companies not supporting the proposals are not convinced yet with the motivation for separate capability.
one possible way is not to split FG 25-9 (semi-static one) but to split FG 25-10 (dynamic one), which needs further discussion.
Also, the proposal is updated based on the comment from DCM

[GTW3] High priority proposal 6-1:
· FGs 25-9 and 25-10 are split into ones for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the others for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Add a note in the split FGs 25-9/10: “If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c or FGs 22-6 or 22-6a, the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells”


	FL3
	Following was agreed in the GTW on Feb 28.
Agreement
· FGs 25-9 is not split into one for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the other for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Add a note in the FG 25-9: “If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells”
· FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
· FGs 25-10 is split into one for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the other for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Add a note in the split FGs 25-10: “If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells”
· FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

Regarding the […] and FFS parts, I guess companies need time to check the applicability of existing FGs and how to address the issue. No further input is requested for now, but companies can provide a proposal when it is ready.

	Moderator
	Companies are encouraged to check whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups toward next meeting.




[FL1] Medium priority question 6-2:
· Companies are encouraged to provide views on whether the type of FGs 25-9 and 25-10 should be per UE or per BC or per FSPC
· FG 25-9
· Per UE: Ericsson, Nokia, NSB, DOCOMO
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per BC: ZTE, OPPO, DOCOMO (can accept), Spreadtrum, Apple, MediaTek, Qualcomm
· not all the band combination is suitable for PUCCH switching
· Per FSPC: vivo(?)
· only used for TDD scenario
· FG 25-10
· Per UE: Ericsson, Nokia, NSB, DOCOMO
· Per BC: ZTE, OPPO, DOCOMO (can accept), Spreadtrum, Apple, MediaTek, Qualcomm
· not all the band combination is suitable for PUCCH switching
· Per FSPC: vivo(?)
· only used for TDD scenario
	Company
	Comment

	vivo
	We are fine with FG 25-9 and FG 25-10 are Per Band. [moderator] Per BC as indicated over the reflector

	[bookmark: OLE_LINK18]Huawei, HiSilicon 
	We support per BC for both FG 25-9 and FG 25-10. 

	Intel
	Per BC is reasonable for both

	DOCOMO
	We support per UE type for FG 25-9, FG 25-10, due to above listed reasons.
In our understanding, it is allowed to set larger granularity of type (e.g. per UE) than its prerequisite FG (e.g. per FS), for example, 11-4b is per UE while its prerequisite FG 11-4 is per FS.

	Nokia, NSB
	Per UE

	OPPO
	Per band for FG 25-9 and 25-10

	QC
	PUCCH cell switch is mainly for inter-band CA. Some band combination may not able to support this feature. So per BC should be supported. 

	Moderator
	Summary of companies view
· FG 25-9
· Per UE: Ericsson, Nokia, NSB, DOCOMO
· Per band: OPPO
· Per BC: ZTE, OPPO, DOCOMO (can accept), Spreadtrum, Apple, MediaTek, Qualcomm, HW/HiSi, vivo
· Per FSPC:
· FG 25-10
· Per UE: Ericsson, Nokia, NSB, DOCOMO
· Per band: vivo, OPPO
· Per BC: ZTE, OPPO, DOCOMO (can accept), Spreadtrum, Apple, MediaTek, Qualcomm, HW/HiSi
· Per FSPC:

Given majority companies are prefer per BC, following proposal is made
[GTW2] Medium priority proposal 6-2:
· The type of FGs 25-9 and 25-10 is per BC


	Ericsson
	We can accept proposal 6-2 for progress.

	FL2
	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 6-2:
· The type of FGs 25-9 and 25-10 is per BC


	OPPO
	Support.

	DOCOMO
	We can accept the proposal 6-2.

	Huawei, HiSilicon
	 Support proposal 6-2. 

	Ericsson
	We can accept proposal 6-2 for progress.

	Nokia, NSB
	We think per band would be enough, but we can accept 6-2 for progress.

	Moderator
	No concern is received for this proposal. This proposal can be agreed over the reflector.

[email1] Medium priority proposal 6-2:
· The type of FGs 25-9 and 25-10 is per BC


	Moderator
	Following was agreed via email endorsement on Mar 1.

Agreement
· The type of FGs 25-9 and 25-10 is per BC





Low priority question 6-3:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-9 to 25-10
· FG 6-6: MTK
· PUCCH cell switching (FG25-9 & FG25-10): PUCCH cell switching feature should have UL CA as Prerequisite FG
	Company
	Comment

	
	

	
	

	
	




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

	
	

	
	

	
	




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

	
	

	
	

	
	





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

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



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[3]
	Ericsson
	· Add FG 2-32 “Basic CSI feedback” as a prerequisite for FG 25-11 “4-bits subband CQI”.
· 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.
· Confirm FG 25-11 “4-bits subband CQI” as a “Per UE” capability.

	[9]
	Nokia, NSB
	· 25-11:
· Per UE

	[10]
	DOCOMO
	· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.

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

	[14]
	Samsung
	Confirm all yellow highlight parts

	[16]
	Qualcomm
	First, it is observed that the type of many features is “per UE” in R1-2200780. We think this is very problematic. Per UE capability signaling does not work. In 3GPP process of IODT test, test opportunity has to exist with two separate commercial infra coming from two different vendors, which is 3GPP common understanding since 3G days. If we make a feature per-UE, then we make it a necessity that the UE implements and tests the feature in unlicensed (unconditionally) and in NTN (conditioned on how NTN features will be handled in general).  As long as unlicensed/NTN base stations don't get this feature implemented, testing is not possible, and the feature is going to get effectively disabled across the board.
Due to the above concern, we make the following proposal. 
Proposal 1: Unless otherwise stated, the type for a UE feature should be at least per band (if not with finer granularity type), given the potential UE testing differentiation among licensed, unlicensed, and NTN band.  




Discussion
[FL1] Medium priority question 7-1:
· Companies are encouraged to provide views on whether the type of FG 25-11 is per UE or per Band
· Per UE: Ericsson, Nokia, NSB, DOCOMO, Intel, Samsung
· The corresponding functionality of the features under FG 25-1 to FG 25-10 are not affected when testing for different bands.
· Complexity does not scale with bands
· Not clear that band differentiation would impact the feature and the corresponding testing
· In line with RAN2 recommendation that FSPC indication should be avoided as much as possible (R2-2002378)
· Per Band: Qualcomm
	Company
	Comment

	vivo
	We are fine with per UE. 

	Huawei, HiSilicon 
	We are fine with per UE, open to per band also. 

	ZTE
	Fine with per UE.

	Intel
	Per UE

	DOCOMO
	Support per UE with the reasons above.

	Nokia, NSB
	Per UE

	OPPO
	Fine with per UE.

	QC
	We don’t intent to repeat our comment from a few meetings back. But due to testing issue on NTN, NR-U band, per UE does not work. At least the signaling should be per band. 

	Moderator
	Summary of companies view
· Per UE: Ericsson, Nokia, NSB, DOCOMO, Intel, Samsung, ZTE, OPPO, vivo
· Per Band: Qualcomm, [HW/HiSi]

Given majority companies prefer per UE, following proposal is made
[GTW2] Medium priority proposal 7-1:
· Type of FG 25-11 is per UE


	Ericsson
	Support proposal 7-1

	FL2
	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 7-1:
· Type of FG 25-11 is per UE


	QC
	We don’t support this proposal. Due to IODT Testing issue on NTN, NR-U band, per UE does not work. At least the signaling should be per band.

	OPPO
	Fine with per UE.

	DOCOMO
	Support the proposal with the reasons above.

	Huawei, HiSilicon 
	We are fine with per UE. 

	Ericsson
	Support proposal 7-1

	Nokia, NSB
	Support

	LG
	Support

	Moderator
	Given majority support the proposal, the same proposal is set for further discussion

[GTW3] Medium priority proposal 7-1:
· Type of FG 25-11 is per UE


	FL3
	This proposal could not be discussed in the GTW on Feb 28. No further input is necessary before next GTW but companies can provide view for the prerequisite FGs if it is necessary to be discussed together

	DOCOMO
	View for prerequisite discussion is provided in the question below.

	Moderator
	To be discussed in the GTW
[GTW4][GTW5] Medium priority proposal 7-1:
· Type of FG 25-11 is per UE


	Moderator
	This proposal could not be discussed in the GTW. Let’s come back in the next RAN1 meeting.




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

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

	DOCOMO
	Fine with the proposal although we also think it is not necessary as FG2-32 is a mandatory feature.

	
	




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

	
	

	
	

	
	





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

	25. NR_IIOT_URLLC_enh

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


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

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




Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-12: Add basic feature components agreed for a UE that can operate as an initiating device in the semi-static channel access mode as follows.
	25. NR_IIOT_URLLC_enh

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






	[3]
	Ericsson
	· Adopt the proposed changes in red in Table 2 for FG 25-12.
· the proposed additions are important to be included and tested to ensure proper intra-operability.
	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	1. Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB.
2. Sensing to initiate a semi-static CO or transmit after a gap greater than 16us from any transmission burst within a UE-initiated CO.
3. Determination of COT initiator assumption based on rules for configured UL.
4. Validating COT initiator assumption indicated in UL scheduling DCI.





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

	[5]
	vivo
	For FG 25-12, the following descriptions should also be captured in components column to ensure that a UE can operate as an initiating device in the semi-static channel access mode.
· 9us sensing to initiate a semi-static CO or transmit after [a gap greater than 16us from] any transmission burst within a UE-initiated CO.
· Determination of COT initiator assumption based on rules for configured UL
· Validating COT initiator assumption indicated in UL scheduling DCI
Proposal 6: For FG 25-12, capture the following descriptions in components column.
	25-12
	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
	1. Support initiating a semi-static channel access occupancy by the UE where the corresponding period is the same as, integer multiple of, or inter-factor of the period configured for a semi-static channel occupancy that can be initiated by gNB. 
2. 9us sensing to initiate a semi-static CO or transmit after [a gap greater than 16us from] any transmission burst within a UE-initiated CO.
3. Determination of COT initiator assumption based on rules for configured UL.
4. Validating COT initiator assumption indicated in UL scheduling DCI.
	10-1a




	[9]
	Nokia, NSB
	· 25-12:
· Confirm the FG components (i.e. remove yellow highlight)

	[10]
	DOCOMO
	· Regarding additional components, we are fine to add following ones to ensure which features are included in FG 25-12
· Component 2: 9us sensing to initiate a semi-static CO or transmit after [a gap greater than 16us from] any transmission burst within a UE-initiated CO.
· Component 3: Determination of COT initiator assumption based on rules for configured UL
· Component 4: Validating COT initiator assumption indicated in UL scheduling DCI

	[12]
	Intel
	· 25-12	UE initiating a semi-static channel occupancy with configurations dependent on gNB semi-static channel access configurations
· Confirm the component description
· 25-13	UE initiating a semi-static channel occupancy with independent configurations from gNB semi-static channel access configurations 

	[14]
	Samsung
	FG25-12: Confirm the yellow highlight part

	[15]
	Qualcomm
	FG25-12: Confirm the yellow highlight part.

	
	
	




Discussion
Low priority proposal 8-1:
· Following components are added in FG 25-12
· Component 2: 9us sensing to initiate a semi-static CO or transmit after [a gap greater than 16us from] any transmission burst within a UE-initiated CO.
· Component 3: Determination of COT initiator assumption based on rules for configured UL
· Component 4: Validating COT initiator assumption indicated in UL scheduling DCI
· Support: Huawei, HiSilicon, Ericsson, New H3C, vivo, Nokia, NSB, DOCOMO, Intel, Samsung
	Company
	Comment

	LG
	Support the Proposal 8-1.

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

	ZTE
	Although we don’t see difference with or without these 3 components, we can accept it if this is majority’s view.

	Qualcomm
	Support the proposal 8-1.





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

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

	
	Per band

	N/A

	N/A

	N/A
	
	Optional with capability signaling


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

	
	Per band

	N/A

	N/A

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




Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-14: Fine with the current FG 25-14, including cells in yellow.
2) FG 25-15: The FFS part has been confirmed during last meeting, therefore “FFS:” should be removed. 

	[3]
	Ericsson
	· Add support of PUSCH with repetition in the components for FG 25-14 and 25-15.
· As shown in the agreements of AI 8.3, the UE is expected to apply cancellation per actual repetition, if (LP/HP) DG-PUSCH and/or (HP/LP) CG-PUSCH is repeated. Thus it’s necessary to add the support of PUSCH with repetition in 25-14 and 25-15. 
· For FG 25-15, remove “FFS” from Note on d3 candidate value set, i.e., candidate value set for component 2 d3 is confirmed.
· A minor editorial change is, “FFS” can be removed for Note of d3 candidate value set, since RAN1#107bis confirmed the Working Assumption on d3 candidate value set.

	25-14
	PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
	1. Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH
2. Support cancellation per actual repetition if LP DG-PUSCH and/or HP CG-PUSCH is repeated



	25-15
	PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
	1. Support PHY prioritization of overlapping high-priority dynamic grant PUSCH and low-priority configured grant PUSCH on a BWP of a serving cell
2. Additional number of symbols (d3) needed on top of Rel-16 cancellation time (which results N2+d1+d3 in total cancellation time).
3. Support cancellation per actual repetition if LP DG-PUSCH and/or HP CG-PUSCH is repeated

	12-1
	Yes
	N/A

	
	Per band

	N/A

	N/A

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




	[9]
	Nokia, NSB
	· 25-14:
· Per UE
· 25-15:
· Per UE
· Confirm the capability indication for component 2, as RAN1 confirmed the earlier working assumption on the signaling values in RAN1#107bis-e (i.e. remove ’FFS’ and the yellow highlight from the Notes column)

	[10]
	DOCOMO
	· FG 25-14: PHY prioritization of overlapping low-priority DG-PUSCH and high-priority CG-PUSCH
· Per UE is preferred for the FG Type but we could accept per band if any difficulty is identified. 
· FG 12-1 can be prerequisite feature group

· FG 25-15: PHY prioritization of overlapping high-priority DG-PUSCH and low-priority CG-PUSCH
· Per UE is preferred for the FG Type but we could accept per band if any difficulty is identified. 
· FG 12-1 can be prerequisite feature group
· Regarding the following FFS about d3, it can be confirmed as it has been agreed in RAN1#107bis-e.
· FFS: Candidate value set for component 2: d3 = {0, 1, …, } symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.

	[11]
	Spreadtrum
	· Prerequisite FGs: 12-1.
· Type: per FS, as prerequisite FG.

	[13]
	Apple
	· 25-14 (LP DG vs HP CG):
· Type:
· Cancellation & replacement is difficult in general, FSPC is required.
· 25-15 (HP DG vs LP CG):
· Type:
· Cancellation & replacement is difficult in general, FSPC is required.

	[14]
	Samsung
	· FG25-14
· Confirm the yellow highlight part
· FG25-15
· Confirm the yellow highlight part or other d3 value are okay without any dependency of subcarrier spacing.

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




Discussion
[GTW1] High priority proposal 9-1:
· The description related to candidate value set for component 2 in FG 25-15 is confirmed.
· Support: Huawei, HiSilicon, Ericsson, Nokia, NSB, DOCOMO, Samsung
	Company
	Comment

	FL1
	Following was agreed in the GTW session on Feb 21

Agreement
· The description related to candidate value set for component 2 in FG 25-15 is confirmed as follows:
· Candidate value set for component 2: d3 = {0, 1, …, } symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively




[FL1] Medium priority question 9-2:
· Companies are encouraged to provide views on whether the type of FG 25-14 and 25-15 should be per UE or per band or per FS or per FSPC
· Per UE: Nokia, NSB, DOCOMO
· Per band: Huawei, HiSilicon, DOCOMO (can accept), Samsung
· Per FS: Spreadtrum, Qualcomm
· As prerequisite FG
· Per FSPC: Apple
	Company
	Comment

	New H3C
	We support FG 25-14 and 25-15 for per band or per FS.

	vivo
	We support FG 25-14 and 25-15 per FS. 

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

	ZTE
	Fine with per FS

	Intel
	Per UE or Per band

	DOCOMO
	Prefer ‘per UE’ or ‘per band’ but we could accept ‘per FS’ if technical reasons are clarified by the proponents.
It seems the proponents for ‘per FS’ prefer to align with the prerequisite FG 12-1. In our understanding, for FG 12-1, ‘per FS’ was selected to avoid under-reporting because the FG involves various kinds of prioritization/multiplexing among CCs. However, FG 25-14 and 25 15 intend to do only prioritization in a CC. Therefore, difficulty to support the FGs should be different from FG12-1, which would require coarser granularity of type such as ‘per band’ or ‘per UE’.

	Nokia, NSB
	Per UE. There is no need to align with prerequisite.

	OPPO
	Per FS is preferred.

	QC
	As the prerequisite is per FS, we don’t see why this FG should not be per FS.

	Moderator
	Summary of companies view
· Per UE: Nokia, NSB, DOCOMO, Intel
· Per band: DOCOMO (can accept), Samsung, New H3C, Intel
· Per FS: Spreadtrum, Qualcomm, New H3C, vivo, Huawei, HiSilicon, ZTE, [DCM], OPPO
· Per FSPC: Apple

Given more companies prefer per FS, following proposal is made
[GTW2] Medium priority proposal 9-2:
· Type of FG 25-14 and 25-15 is per FS


	Ericsson
	Do not support proposal 9-2
FG 25-14/15 should be per UE. The operations of 25-14/15 are generic and for overlapping PUSCHs on a cell.
First, 12-1 has not been agreed to be a prerequisite. Our view is, 12-1 should not be a prerequisite, since a UE can support FG12-14/15 (overlapping PUSCH/PUSCH) without supporting 12-1 (overlapping PUCCH/PUCCH and PUCCH/PUSCH).
Second, the prerequisite type should not be a condition for the new FG. 


	FL2
	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 9-2:
· Type of FG 25-14 and 25-15 is per FS


	QC
	We support this proposal. Considering the license/NTN/unlicensed band IODT issue, per UE does not work. 

	OPPO
	Support.

	DOCOMO
	We can accept the proposal 9-2 if majority companies think it is necessary to align with prerequisite FG.

	Huawei, HiSilicon 
	Fine with the proposal to go to Per FS. 

	Ericsson
	Do not support proposal 9-2
FG 25-14/15 should be per UE. The operations of 25-14/15 are generic and for overlapping PUSCHs on a cell.
First, 12-1 has not been agreed to be a prerequisite. Our view is, 12-1 should not be a prerequisite, since a UE can support FG12-14/15 (overlapping PUSCH/PUSCH) without supporting 12-1 (overlapping PUCCH/PUCCH and PUCCH/PUSCH).
Second, the prerequisite type should not be a condition for the new FG. 

	Nokia, NSB
	Do not support

	Moderator
	The same proposal is set for further discussion in GTW. If necessary, prerequisite FGs can be discussed together
[GTW3] Medium priority proposal 9-2:
· Type of FG 25-14 and 25-15 is per FS

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


	FL3
	This proposal could not be discussed in the GTW on Feb 28. No further input is necessary before next GTW but companies can provide view for the prerequisite FGs if it is necessary to be discussed together

	DOCOMO
	View for prerequisite discussion is provided in the question below.

	Moderator
	To be discussed in the GTW
[GTW4][GTW5] Medium priority proposal 9-2:
· Type of FG 25-14 and 25-15 is per FS


	Moderator
	This proposal could not be discussed in the GTW. Let’s come back in the next RAN1 meeting.




Low priority question 9-3:
· Companies are encouraged to provide views on whether to add a component for support of PUSCH repetition for FG 25-14 and 25-15
	Company
	Comment

	
	

	
	

	
	




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

	QC
	We don’t support this proposal in general. There is no need to tie this feature with Rel-16 prioritization. A UE can choose to implement this together with Rel-17 intra-UE mux, but not implement Rel-16 prioritization. 

	DOCOMO
	We think Qualcomm has a valid point that FG12-1 may not be needed. As commented by Qualcomm, a UE can choose to implement these FGs separately from FG12-1. Note that we have the following conclusion about joint operation of these features and Rel-17 intra-UE multiplexing feature. In short, the joint operation is not supported in terms of RRC configuration. In our understanding, UE can report corresponding FGs (i.e., FG25-14/25-15/25-16) and gNB ensures to enable only either of CG/DG overlapping handling (i.e., FG25-14/25-15) or Rel-17 intra-UE multiplexing by configuration.
	Conclusion
A UE is not expected to be enabled with prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH for a cell group if UCI-MuxWithDifferentPriority or UCI-MuxWithDifferentPriority-secondaryPUCCHgroup is enabled for the same cell group.




	
	






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

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

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



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-16:
a) For FFS whether to separate capability for different UCI type, we are fine to remove the FFS bullet. 
b) Remove [] for component 2) and component 3) according to the agreements.
c) 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.
d) Delete 12-1 from the prerequisite feature group for FG 25-16. 12-1 is to define prioritization of overlapping channel/signals with two priority levels in physical layer, while 25-17 here is to define multiplexing of overlapping channel/signals with two priority levels in physical layer. There is no need to couple these two capabilities. It also aligns with #capability 1 UE as agreed #107-e meeting. 
	25. NR_IIOT_URLLC_enh
	25-16
	HARQ-ACK with different priorities multiplexing on a PUCCH/PUSCH
	1. Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH. Support separate coding for the two HARQ-ACKs.
2. [Support multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
4. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
5. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
6. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
FFS whether to separate capability for different UCI type
	one of {11-4, 11-4a}11-3, 12-1

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




	[5]
	vivo
	For FG 25-16, the prerequisite feature groups are FG 11-3 which is per FeatureSetUplink. Therefore, the type of FG 25-16 should be Per FS.
One remaining issue is about whether to separate capability for different UCI type. As discussed before, 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. There is no additional UE implementation complexity is observed for different UCI type since in Rel-17, the cases for supporting multiplexing with different prioritizes is only limited to HARQ-ACK and SR. Therefore, “FFS whether to separate capability for different UCI type” can be removed from component column.
[bookmark: _Hlk86761342]Proposal 7: The type of FG 25-16 should be Per FS. “FFS whether to separate capability for different UCI type” is removed from component column. 

	[6]
	ZTE
	Index 25-16
For the third bullet in the component of 25-16, RAN1 has an agreement below. 
	Agreement
When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 2/3/4 overlaps with a PUCCH carrying LP HARQ-ACK, information bits for K HP SRs are appended to HP HARQ-ACK bits, and treat them as HP UCI, where K (K≥1) PUCCHs semi-statically configured for K HP SRs overlap with the original PUCCH carrying the HP HARQ-ACK.


It means it is conditionally support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH. So we propose to remove the square brackets in the third bullet and make corresponding change on the condition.
For the usage of parentheses in component of 25-16, we should keep the commonality on each part of the components. So we propose to remove the parentheses for item 4 and 5.
Regarding bullet 7 and 8, RAN1 has an agreement below. 
	Agreement
· For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a low-priority (LP) PUSCH in R17, if HP HARQ-ACK, LP HARQ-ACK, and LP CSI consisting of two parts would be transmitted on LP PUSCH not conveying UL-SCH, UE follows the same behaviour as that in case of PUSCH conveying UL-SCH.
· For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a high-priority (HP) PUSCH in R17, if HP HARQ-ACK, LP HARQ-ACK, and HP CSI consisting of two parts would be transmitted on HP PUSCH not conveying UL-SCH, UE follows the same behaviour as that in case of PUSCH conveying UL-SCH.


It means multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a low-priority (LP) PUSCH in R17 applies for both the cases of PUSCH with or without conveying UL-SCH. And the same thing is for multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a high-priority (HP) PUSCH in R17. So we propose to remove the “conveying UL-SCH” in the 6/7 bullets.
For the FFS issue whether to separate capability for different UCI type, we support NOT to separate capability for different UCI type in the component. 
Separate capabilities for different UCI types will increase scheduling complexity and thus it would be hard to implement the PUCCH/PUSCH multiplexing of different priorities at gNB side, we don’t observe additional UE implementation complexity for different UCI type.
Proposal 8: The following adjustment is proposed for component of 25-16.
	3. [Support multiplexing a low-priority HARQ-ACK, with a high-priority HARQ-ACK and a high-priority SR with PUCCH format 2/3/4 into a PUCCH.]
4. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
5. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
6. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
FFS whether to separate capability for different UCI type




	[7]
	OPPO
	For FG 25-16, there is an FFS about whether to separate capability for different UCI type. From our perspective, we do not see the need to split the FGs since no additional UE implementation complexity is observed for different UCI type. In addition, if separate capability is involved, more standardization work may be needed for UE supporting multiplexing for one UCI type while not for other UCI type.
Regarding to the prerequisite feature groups for FGs 25-16, FG 11-3 should be changed to FG 11-4. In addition, we prefer to remove FG 12-1 since it is unnecessary to couple Rel-16 intra-UE prioritization capability with Rel-17 intra-UE multiplexing capability. UE may choose to implement FG 25-16, while not to implement 12-1. This is because for a UE capable of intra-UE multiplexing almost no longer needs to perform cancelation between UL channels with different priorities.
To align with the prerequisite feature groups, the type of FG 25-16 should be per FS.
In last RAN1 meeting, the multiplexing mechanism for the following scenarios was agreed: 1) LP HARQ-ACK and HP SR as component 2 in FG 25-16 described; 2) HP HARQ-ACK and HP SR and LP HARQ-ACK as component 3 in FG 25-16 described. So the square brackets of component 2 and component 3 can be removed.
Proposal 10: It is preferred not to separate capability for different UCI types.  
Proposal 11: For the prerequisite feature groups of FG 25-16: change FG 11-3 to FG 11-4 and remove 12-1.
Proposal 12: Remove the [] of component 2 and component 2 of FG 25-16.
Proposal 13: The type of FG 25-16 is per FS.

	[8]
	CATT
	There is an FFS for FG25-16 on whether to separate capability for different UCI type. We do not think separate capability for different UCI type is needed. Therefore, it is proposed to delete the FFS.
In addition, for components 4 and 5, there is no need to support separate beta_offset values since PUSCH conveys UL-SCH only, i.e. no UCI of same priority is multiplexed in the PUSCH. For components 6 and 7, it is proposed to add support of separate beta_offset values.
Proposal 2: Update components for FG25-16 as follows:
1. Support multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH. Support separate coding for the two HARQ-ACKs.
2. [Support multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).]
3. [Support multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.]
4. Support multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
5. Support multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only). Support separate beta_offset values for this priority combination.
6. Support multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI. Support separate beta_offset values for this priority combination.
7. Support multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI. Support separate beta_offset values for this priority combination.
FFS whether to separate capability for different UCI type

	[9]
	Nokia, NSB
	· 25-16: 
· No need for separate capabilities per UCI type
· Per UE

	[10]
	DOCOMO
	· Regarding the FFS whether to separate capability for different UCI type, we don’t support further separating capability for different UCI types. We think separate capabilities for different UCI types will increase scheduling complexity and thus it would be hard to implement/operate the PUCCH/PUSCH multiplexing of different priorities at gNB side.
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· Prerequisite feature groups can be FG 11-4. FG 12-1 can be removed as it is not related to Rel-17 intra-UE multiplexing, while it is related to Rel-16 dropping/prioritization of different priorities.
· Regarding the square brackets in component 3, the brackets can be removed since it was agreed to support multiplexing of LP HARQ-ACK, HP HARQ-ACK, and HP SR into a PUCCH in RAN1#107bis-e.

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

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

	[13]
	Apple
	· Prerequisite feature groups: 
· 11-3 (sub-slot HARQ) should be removed, and 11-4 (HARQ CBs at different L1 priorities) should be added. 
· Type:
· Note 11-4 is defined at FS level, this should be at FS level also.

	[14]
	Samsung
	Remove FFS for different UCI type.

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




Discussion
[GTW1] High priority proposal 10-1:
· “FFS whether to separate capability for different UCI type” is removed from FG 25-16
· Support: Huawei, HiSilicon, vivo, ZTE, OPPO, CATT, Nokia, NSB, DOCOMO, Intel, Samsung, Ericsson, New H3C
· separate capabilities for different UCI types will increase scheduling complexity and thus it would be hard to implement/operate the PUCCH/PUSCH multiplexing of different priorities at gNB side
· no additional UE implementation complexity is observed for different UCI type
	Company
	Comment

	LG
	Support the Proposal 10-1.

	FL1
	Following was agreed in the GTW session on Feb 21.
Agreement
· “FFS whether to separate capability for different UCI type” is removed from FG 25-16




[FL1] Medium priority question 10-2:
· Companies are encouraged to provide views on whether the type of FG 25-16 should be per UE or per FS
· Per UE: Nokia, NSB, DOCOMO, Intel
· complexity does not scale with bands
· Per FS: vivo, OPPO, Spreadtrum, Apple, Qualcomm
· As prerequisite FG
	Company
	Comment

	LG
	Per UE

	New H3C
	Per FS

	[bookmark: OLE_LINK20]Huawei, HiSilicon
	Per FS to align with the prerequisites.

	Intel
	Technically, ‘per UE’ is preferred. We can also discuss ‘per FS’ if it is really necessary to align with the pre-requisites.

	DOCOMO
	Share the similar view with Intel. Prefer ‘per UE’ with the reason above but we could accept ‘per FS’ if necessity to align with the prerequisite FGs is clarified.

	Nokia, NSB
	Per UE

	OPPO
	Per FS.

	QC
	Per FS to align with prerequisites. 

	Moderator
	Summary of companies view
· Per UE: Nokia, NSB, DOCOMO, Intel, LG
· Per FS: vivo, OPPO, Spreadtrum, Apple, Qualcomm, New H3C, HW/HiSi, 

Given more companies prefer per FS, following proposal is made
[GTW2] Medium priority proposal 10-2:
· Type of FG 25-16 is per FS
[Moderator] typo fixed

	Ericsson
	Support proposal 10-2

	OPPO
	There seems to be a typo in Moderator’s proposal? The majority view is said to be “per FS” instead of “per UE”. 

	FL2
	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 10-2:
· Type of FG 25-16 is per FS


	QC
	Support this proposal. 

	OPPO
	Support.

	DOCOMO
	We can accept the proposal 10-2 if majority companies think it is necessary to align with prerequisite FG.

	Huawei, HiSilicon
	Support 

	Ericsson
	Do not support proposal 10-2.
Our view is it should be per UE.
Prerequisite FG cannot be used as a reason since the prerequisite of this FG is not yet finalized.

	Nokia, NSB
	Do not support

	Moderator
	The same proposal is set for further discussion in GTW. If necessary, prerequisite FGs can be discussed together
[GTW3] Medium priority proposal 10-2:
· Type of FG 25-16 is per FS

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


	FL3
	This proposal could not be discussed in the GTW on Feb 28. No further input is necessary before next GTW but companies can provide view for the prerequisite FGs if it is necessary to be discussed together

	DOCOMO
	View for prerequisite discussion is provided in the question below.

	Moderator
	To be discussed in the GTW
[GTW4][GTW5] Medium priority proposal 10-2:
· Type of FG 25-16 is per FS


	Moderator
	This proposal could not be discussed in the GTW. Let’s come back in the next RAN1 meeting.




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

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

	QC
	Support deleting 12-1. A UE can choose to implement Rel-17 intra-UE multiplexing while not implement Rel-16 prioritization. 12-1 is not a pre-requisite to implement FG 25-16. 
Change 11-3 to one of {11-4, 11-4a} also make sense. We support this as well. 

	DOCOMO
	Support one of {11-4, 11-4a}.

	OPPO
	Agree with HW to change 11-3 to one of {11-4, 11-4a}. It is preferred to remove 12-1 for the reasons summarized above.




Low priority question 10-4:
· Companies are encouraged to provide views on whether/how to revise components of FG25-16
· Remove brackets from component 2: Huawei, HiSilicon, OPPO
· Remove brackets from component 3: Huawei, HiSilicon, ZTE, DOCOMO
· ZTE: change the description as “Support multiplexing a low-priority HARQ-ACK, with a high-priority HARQ-ACK and a high-priority SR with PUCCH format 2/3/4 into a PUCCH”
· Remove parentheses from components 4 and 5: ZTE
· Remove “Support separate beta_offset values for this priority combination” from components 4 and 5: CATT
· Remove “conveying UL-SCH” from components 6 and 7 : ZTE
· Add “Support separate beta_offset values for this priority combination” from components 6 and 7: CATT
	Company
	Comment

	
	

	
	

	
	




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

	
	

	
	

	
	





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

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



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-18: 
a) Remove [at least] as it is already concluded not to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17 during #107-e meeting.
b) The terminology of “PUCCH/PUSCH” covers three cases: PUCCH + PUCCH, PUSCH + PUSCH, and PUSCH + PUSCH. And FG 25-18 only refers to the case of “PUCCH + PUSCH”. We propose to change the component as terminology of “PUCCH/PUSCH” to “PUCCH and PUSCH” to eliminate confusion.
c) In #107-e meeting, it has been concluded that simultaneous PUCCH/PUSCH transmission of same priority over different cells is not supported in Rel-17. We propose to add “of different priority” in the component. 
d) Change “Per UE” to “Per BC”, since the capability for UE would dependent on the CA band combination. 
	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH PUCCH and PUSCH transmissions of different priority on different cells [at least] for inter-band CA.
	
	Yes
	N/A
	
	Per UEBC
	No
	No
	N/A
	
	Optional with capability signaling




	[3]
	Ericsson
	FG 25-18 a component description is revised to: “Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells for inter-band CA.”
	25. NR_IIOT_URLLC_enh
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.




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

	[5]
	vivo
	According to the agreement, no consensus is achieved to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17, [at least] in components column can be deleted. On the other hand, to be more clear, the component description for FG 25-18 can be updated as ‘Support simultaneous PUCCH and PUSCH transmissions of different priorities on different cells for inter-band CA’.
For FG 25-18, the capability for UE would dependent on the CA band combination, the type should be per BC. 
Proposal 8: For FG 25-18, The component description can be updated as the following.
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/ and PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.

	
	Yes
	N/A
	
	Per UEBC
	No
	No
	N/A




	[6]
	ZTE
	This feature group is supporting parallel PUCCH and PUSCH transmission across CCs in inter-band CA. The type of this feature group is proposed to “Per BC”. The reason is similar with previous proposal as not all band combination is supporting parallel PUCCH and PUSCH transmission.
Proposal 9: The type of the feature group 25-18 is proposed to change to Per BC. 

	[8]
	CATT
	Proposal 3: Adopt the following update to FG25-18.
	25-18
	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
	Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells in an [at least] for inter-band CA band combination.
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling




	[9]
	Nokia, NSB
	· 25-18:
· Change to the FG description as discussed already during RAN1#107bis-e to: 
Support simultaneous PUCCH/ and PUSCH transmissions of different priorities on different cells [at least] for inter-band CA.

	[10]
	DOCOMO
	· Per UE is preferred for the FG Type but we could accept per BC as UE would have difficulty to support the simultaneous PUCCH/PUSCH Tx for some band combinations.
· ”[at least]” can be removed based on the conclusion in RAN1#107-e

	[11]
	Spreadtrum
	· Type: per BC. Due to simultaneous PUCCH and PUSCH transmissions is dependent on the CA band combination.

	[12]
	Intel
	· 25-18	Parallel PUCCH and PUSCH transmission across CCs in inter-band CA
· We suggest removing [at least]

	[13]
	Apple
	· Type:
· Should be per FS
· This about putting PUCCH on a particular band

	[14]
	Samsung
	Based on related conclusions in RAN1#107-e, it should be changed as “Support simultaneous PUCCH/PUSCH transmissions of different priorities on different cells  for inter-band CA.”

	[15]
	MediaTek
	Regarding FG25-18, the support of parallel PUCCH and PUSCH transmission across CCs in inter-band CA should be reported per band combination. 
Proposal 3: Change the Type of FG25-18 from “Per UE” to “Per BC”.

	[16]
	Qualcomm
	With regards to feature 25-18. It is a feature for particular band combinations. UE may be able to support this feature for some band combinations but not other band combinations. It is natural to define this feature per band combination.
Proposal 15: Feature 25-18 is defined as per BC rather than per UE.




Discussion
[FL1] Medium priority question 11-1:
· Companies are encouraged to provide views on whether the type of FG 25-18 should be per UE or per BC or per FS
· Per UE: DOCOMO
· Per BC: Huawei, HiSilicon, vivo, ZTE, DOCOMO (can accept), Spreadtrum, Qualcomm, MediaTek
· The capability for UE would dependent on the CA band combination
· It is a feature for particular band combinations. UE may be able to support this feature for some band combinations but not other band combinations.
· Per FS: Apple
	Company
	Comment

	LG
	Per BC

	New H3C
	Per BC

	Huawei, HiSilicon 
	Per BC

	Intel
	Per BC

	DOCOMO
	We are fine with ‘per BC’

	Nokia, NSB
	Per BC is ok in this case

	OPPO
	Per BC.

	QC
	Not all BC can support this feature. Per BC signaling is the way to go. 

	Moderator
	Summary of companies view
· Per UE: 
· Per BC: Huawei, HiSilicon, vivo, ZTE, DOCOMO, Spreadtrum, Qualcomm, MediaTek, LG, New H3C, Intel, Nokia/NSB, OPPO
· Per FS: Apple

Given majority companies prefer per BC, following proposal is made
[GTW2] Medium priority proposal 11-1:
· Type of FG 25-18 is per BC


	Ericsson
	Fine with proposal 11-1

	FL2
	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 11-1:
· Type of FG 25-18 is per BC


	QC
	Support

	OPPO
	Support.

	DOCOMO
	Fine with proposal 11-1.

	Huawei, HiSilicon
	Support

	Ericsson
	Fine with proposal 11-1

	Nokia, NSB
	OK

	Moderator
	No concern is received for this proposal. This proposal can be agreed over the reflector.

[email1] Medium priority proposal 11-1:
· Type of FG 25-18 is per BC


	Moderator
	Following was agreed via email endorsement on Mar 1.

Agreement
· Type of FG 25-18 is per BC





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

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

	QC
	OK with this proposal

	
	




Low priority question 11-3:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 25-18 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	




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

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

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

	25. NR_IIOT_URLLC_enh
	25-19a
	RTT-based Propagation delay compensation based on DL PRS and SRS 
	Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS

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

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



Following feedbacks are provided in contributions for the RAN1#108-e meeting.
	[2]
	Huawei, HiSilicon
	1) FG 25-19/25-19a: 
a) Slightly prefer to delete FG 25-19 from the prerequisite for FG 25-19a, because for UEs that will support PRS there is no need to request it to support RTT-based PDC with TRS. Of course, since TRS is a mandatory feature, it would be reasonable to assume PDC with TRS and SRS should be supported also for a UE supporting PDC with PRS and SRS, therefore we are fine not removing FG 25-19 also.
b) For FG 25-19a, the following additional component should be added. Similar as that for positioning method, the maximum number of PRS resources in the set should be UE capability also.
· Max number of DL PRS Resources in the DL PRS Resource Set for PDC. Candidate Values = {1, 2, 4, 8, 16, 32, 64}. 
Note: 16, 32, 64 are only applicable to FR2 bands.
	25. NR_IIOT_URLLC_enh
	25-19
	RTT-based Propagation delay compensation based on CSI-RS for tracking and SRS
	Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on CSI-RS for tracking and SRS

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

	25. NR_IIOT_URLLC_enh
	25-19a
	RTT-based Propagation delay compensation based on DL PRS and SRS 
	1. Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS
2. Max number of DL PRS Resources in DL PRS Resource Set for PDC
Values = {1, 2, 4, 8, 16, 32, 64}
Note: 16, 32, 64 are only applicable to FR2 bands

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


 
2) FG 25-20: Fine with the current including cells in yellow.

	[3]
	Ericsson
	· Delete 25-19 from the prerequisite list of FG 25-19a.
· 25-19 and 25-19a are parallel, independent features. FG 25-19a can be supported without supporting 25-19, especially for a UE already with PRS processing capability for positioning purpose. Thus, 25-19 should be deleted from the prerequisite list of 25-19a.

	[4]
	New H3C
	We propose the type of FG25-19 and FG25-19a are per UE due to dependency on 2-53.

	[9]
	Nokia, NSB
	· 25-19:
· Per UE, FR1-only, with TDD/FDD differentiation. There is no need for per FS signaling due to dependency on 2-53. As already the case for Rel-16 MIMO, the UE will only support the feature for the bands and band combinations where the pre-requisites are fulfilled. Hence, this one can be reported with coarser granularity than its pre-requisites.
· 25-19a:
· Remove 13-1 from the pre-requisite FG. First, the PRS reception for RTT is more limited (e.g. only a single PRS resource needed) than usual PRS reception for positioning. Moreover, this will remove the need to signal 13-1 to the gNB. 
· Per UE, FR1-only, with TDD/FDD differentiation. There is no need for per FS signaling due to dependency on 2-53. As already the case for Rel-16 MIMO, the UE will only support the feature for the bands and band combinations where the pre-requisites are fulfilled. Hence, this one can be reported with coarser granularity than its pre-requisites.
· 25-20:
· Per UE

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

· FG 25-19a: RTT-based Propagation delay compensation based on DL PRS and SRS
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.
· FG 13-1 and FG 2-53 can be prerequisite feature groups

· FG 25-20: Propagation delay compensation based on legacy TA procedure
· Type should be per UE. It is not clear whether the feature and the corresponding testing are impacted by band differentiation.

	[12]
	Intel
	From technical point of view, complexity of the following capabilities does not scale with bands, and therefore ‘Per UE’ signalling type is appropriate:
· 25-20	Propagation delay compensation based on legacy TA procedure

	[13]
	Apple
	· 25-19:
· 2-51 (TRS) is per band and 2-53 (SR) is per FS, so type should be per FS
· 25-19a:
· 13-1 (DL positioning with PRS) is per band, 2-53 is per FS, so type should be per FS
· 25-20:
· Considering legacy TA procedure is support, per UE is fine.

	[14]
	Samsung
	· FG25-19/25-19a
· Based on our understanding on RAN 1 agreement, TRS is mandatory supported for PDC. So the UE who supports PRS is required to support TRS based PDC as well, therefore, we support keep 25-19 as the prerequisite FG. 
· Moreover, FG 25-19 and FG 25-19a  can be supported a per UE other than per FS.




Discussion
[GTW1] High priority question 12-1:
· Companies are encouraged to provide views on whether/how to add a component for maximum number of PRS resources to FG 25-19a, e.g.,
· Max number of DL PRS Resources in DL PRS Resource Set for PDC
· Values = {1, 2, 4, 8, 16, 32, 64} Note: 16, 32, 64 are only applicable to FR2 bands
	Company
	Comment

	FL1
	This question was discussed in the GTW session on Feb 21 but no consensus was achieved.
Based on the comments in the GTW session, this question is discussed together with other components in FG 13-1.

[FL1] High priority question 12-1:
· Companies are encouraged to provide views on whether to add following components to FG 25-19a
· Max number of DL PRS Resources in DL PRS Resource Set for PDC
· Values = {1, 2, 4, 8, 16, 32, 64}
· Note: 16, 32, 64 are only applicable to FR2 bands
· Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
· FR1 bands: {5, 10, 20, 40, 50, 80, 100}
· FR2 bands: {50, 100, 200, 400}
· DL PRS buffering capability: Type 1 or Type 2
· Type 1 – sub-slot/symbol level buffering
· Type 2 – slot level buffering
· Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
· Type 1 – sub-slot/symbol level buffering
· N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
· Max number of DL PRS resources that UE can process in a slot under it
· FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
· FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

	Vivo 
	T can be explicitly captured in the component for clarification, i.e.,
· Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
· Type 1 – sub-slot/symbol level buffering
· T: {8, 16, 20, 0, 40, 80, 160,320, 640, 1280} ms
· N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

	Huawei, HiSilicon 
	When the draft FG was made, we put 13-1 as the prerequisite and meanwhile a note as below to clarify that FG 13-1 should be reported to gNB also. In this way, the FG would look clean in our understanding.
Note: FG 13-1 is now only reported to LMF. If UE reports the support of this FG, it needs to report FG 13-1 to gNB also.

However, if companies have strong view to include all components here instead, we are open to discuss also. But if we copy all the components, then we may also need to copy the notes for FG 13-1 as well. 

	ZTE
	We think the values in the components related to FR2 or 60kHz in FR1 should be removed or deprioritized since Rel-17 PDC only focus on 15kHz and 30kHz SCS. But if majority view wants to support FR2 and 60KHz, we can live up with it.

	Intel
	We are fine to create separate components instead of making 13-1 a pre-requisite

	DOCOMO
	We are open to either include the components or add FG13-1 as a prerequisite.

	OPPO
	From perspective of functionality and configuration, PDC-PRS and positioning-PRS are basically two different RS, while from perspective of design initiation and spec simplification, it is better to have a way to ensure PDC-PRS feature as a subset of positioning PRS. So we see either way (keep FG13-1 as prerequisite vs. remove FG13-1 as prerequisite but copy all necessary feature descriptions of FG13-1 to under FG25-19a) has its rational.  So maybe there is a middle ground like following: 
· Remove FG13-1 as prerequisite and copy all necessary feature descriptions of FG13-1 (as listed under [FL1]) to under FG25-19a; and 
· Put a note in “Note” column saying “UE is not required to support and/or report a feature capability relating to PRS under FG25-19a that is more demanding than the corresponding feature capability under FG13-1 (if supported) and other FG13-x”.  

	Moderator
	Regarding keep FG13-1 as prerequisite vs. remove FG13-1 as prerequisite but copy all necessary feature descriptions of FG13-1 to under FG25-19a, as OPPO pointed out, the former does not allow to support different values for components in FG13-1 but latter allows. It would be necessary whether we need such flexibility.

[GTW2] High priority proposal 12-1:
· Add a component for maximum number of PRS resources to FG 25-19a as follows
· Max number of DL PRS Resources in DL PRS Resource Set for PDC
· Values = {1, 2, 4, 8, 16, 32, 64}
· Note: 16, 32, 64 are only applicable to FR2 bands
· Regarding the necessary components in FG 13-1 for FG 25-19a, down select one of the following options
· Option 1: FG 13-1 is added as a prerequisite FG for FG 25-19a
· Option 2: Components 1 to 4 and corresponding notes in FG 13-1 is added to FG 25-19a


	Ericsson
	Do not support proposal 12-1.
· Do not support first bullet. It is sufficient to have component 4 of FG 13-1.
· For second bullet, 
· We agree with OPPO reasoning that it’s cleaner to copy components 1-4 from FG13-1 and delete FG13-1 as prerequisite.
· We don’t see the need of the Note. That is, FG 25-19a and FG 13-1 are completely independent FGs, when deleting FG13-1 as prerequisite. We simply define FG 25-19a so that PRS for PDC works by itself.

	OPPO
	Regarding to the following component currently under FG13-1, 
· Max number of DL PRS resources that UE can process in a slot under it
· FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
· FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz
if it is transferred to FG25-19a to specifically address PDC-PRS, some numbers seem to be invalid or redundant. One PRS resource can have {2,4,6,12} symbols, and PDC-PRS works on just one “frequency layer”, and UE does not need to measure PRS from other cells for PDC purpose. All these seem to suggest only {1,2,4,6} from above list can survive for “Max number of DL PRS resources that UE can process in a slot” for PDC-PRS. So this particular component may need to be modified in option 2.  
In addition, we would like to learn companies’ views on the following note we mentioned earlier:
 “UE is not required to support and/or report a feature capability relating to PRS under FG25-19a that is more demanding than the corresponding feature capability under FG13-1 (if supported) and other FG13-x” 

	FL2
	This proposal was discussed in the GTW session on Feb 24 but no consensus was achieved. 
For the 1st main bullet, companies had different understanding whether the component is necessary in addition to the component in FG 13-1.
For the 2nd main bullet, as mentioned above, Option 1 does not allow to support different values for components in FG13-1 but Option 2 allows and also allows to have different value ranges. Companies are encouraged to provide view whether such flexibility is necessary or not.

[bookmark: OLE_LINK21][FL2] High priority proposal 12-1:
· Add a component for maximum number of PRS resources to FG 25-19a as follows
· Max number of DL PRS Resources in DL PRS Resource Set for PDC
· Values = {1, 2, 4, 8, 16, 32, 64}
· Note: 16, 32, 64 are only applicable to FR2 bands
· Regarding the necessary components in FG 13-1 for FG 25-19a, down select one of the following options
· Option 1: FG 13-1 is added as a prerequisite FG for FG 25-19a
· Option 2: Components 1 to 4 and corresponding notes in FG 13-1 is added to FG 25-19a
· With potential different value ranges from FG 13-1

Additionally, moderator found it would be necessary to discuss similar issue for TRS and SRS. Companies are also invited to provide view on the following proposal 

[FL2] High priority proposal 12-1a:
· Regarding the necessary components in FG 2-51 for FG 25-19, down select one of the following options
· Option 1: FG 2-51 is added as a prerequisite FG for FG 25-19
· Option 2: Components 1 to 4 in FG 2-51 is added to FG 25-19
· With potential different value ranges from FG 2-51

[FL2] High priority proposal 12-1b:
· Regarding the necessary components in FG 2-53 for FGs 25-19/25-19a, down select one of the following options
· Option 1: FG 2-53 is added as a prerequisite FG for FGs 25-19/25-19a
· Option 2: Components 1 to 7 in FG 2-53 is added to FGs 25-19/25-19a
· With potential different value ranges from FG 2-53



	OPPO
	For proposal 12-1:
We prefer to Option 2, with following reasons: 
· Is is said in earlier discussion that if FG13-1 is shared between positioning feature and PDC feature, UE may need to report the same feature value under FG13-1 to LMF (for positioning function only) and to serving gNB (for PDC function only). If this is the case,  we think it is an unnecessary restriction on UE implementation. 
· The current FG13-1 has some Notes in “Components” column and in “Note” column that say something, e.g., about PRS measurement gap and PRS frequency layer, not applicable to PDC PRS.  So it is better not to fully share FG13-1 to PDC.  
Further, regarding to whether to add new feature component to FG25-19a to cover “Max number of DL PRS Resources in DL PRS Resource Set for PDC”, our preference is YES (to add this new feature component), because: 
· The same feature component is defined for PRS-based multi-RTT positioning feature (FG13-4a), which is defined per band in LPP signaling “DL-PRS-ResourcesCapabilityPerBand-r16”, and FG13-1 (as a prerequisite of FG13-4a) is also a per-band feature defined in LPP signaling “PRS-ProcessingCapabilityPerBand-r16”. So “Max number of DL PRS Resources in DL PRS Resource Set for PDC” (which is anyway a per-band component) should be added when FG13-1 is used/cloned for PDC.  
· As specified in 37.355, “Max number of DL PRS Resources in DL PRS Resource Set” is a capability bound per-band and there is also a capability bound on number of freq layers. Our understanding is that the number of supported bands cannot exceed the number of frequency layers. So, if the UE follows the positioning PRS implementation, there would be a capability bound on “Max number of DL PRS Resources in DL PRS Resource Set for PDC” on a per-UE basis.     

For proposal 12-1a:
We support Option 1. 
Because the Rel-17 RAN1 CR says “Each CSI-RS resource, defined in clause 7.4.1.5.3 of [4, TS 38.211], for fast SCell activation is configured by the higher layer parameter NZP-CSI-RS-Resource with the same restrictions as defined for CSI-RS for tracking in clause 5.1.6.1.1”, the same UE reception behavior is shared between legacy TRS and TRS for fast SCell activation. It does not seem to be needed to create something new for basic TRS feature in FG25-19.  

For proposal 12-1b: 
We support Option 1. 
Due to following RAN1 agreement (where “other purpose by usage” refers to MIMO usage defined in 38.331), PDC SRS is also supposed to be used for MIMO (at least when PRS is not used as spatial relation RS for SRS). So the feature should not be split. 
Agreement
Add new “usage-pdc-r17” field to SRS-ResourceSet to indicate that this ResourceSet is used for PDC purpose, meanwhile also indicate that this ResourceSet is used for other purpose by usage. 

	DOCOMO
	· Proposal 12-1:
· 1st bullet: we think it should be added on top of the FG13-1 components because the two components have different meaning. The component 4 of FG13-1 indicates the maximum number of DL PRS resources that UE can process in a slot, which is a UE processing capability, while the proposed component is the maximum number of DL PRS resources per DL PRS resource set, which is about configurability of DL PRS resources.
· 2nd bullet: we are open to either include the components or add FG13-1 as a prerequisite, but slightly prefer Option 2 for flexibility.
· Proposal 12-1a and 12-1b:
· Support Option 1 but these proposals should be discussed together with ‘Low priority question 12-3’. The reasons are as follows. 
· Option 2 can be precluded because FG2-51 and FG2-53 are mandatory UE features and thus such a flexibility reporting for PDC is not possible unlike FG 13-1. Besides, in our understanding, there are also agreements that the existing parameters for SRS/TRS are used, e.g., the following agreement:
	Agreement
Alt.2: No need to add new “pathlossReferenceRS-PDC-r17” field to SRS-ResourceSet to indicate a reference signal (e.g. a CSI-RS config or a SS block or a DL-PRS config) to be used for SRS path loss estimation. 
· Note: With Alt.2, the existing RRC parameter PathlossReferenceRS-Config is used to indicate a reference signal (e.g. a CSI-RS config or a SS block) to be used for SRS path loss estimation.  



· Option 1 is related to the discussion of prerequisite FGs under ‘Low priority question 12-3’. We are fine to add FG2-51 and 2-53 as prerequisites but some companies may have concern to include them since they are mandatory features. 
· Therefore, the proposals should be discussed together with ‘Low priority question 12-3’.

	Huawei, HiSilicon 
	
For proposal 12-1:
1. We support to add the additional component on the maximum number of PRS resources to FG 25-19a, which is different from component 4 of FG 13-1. Component 4 of FG 13-1 is the capability of processing, while the additional component here is the number of PRS resources that can be configured in a set. By the way, the reason for positioning not including such a component in FG 13-1, but linked to a specific positioning method is to provide the flexibility to report different value for different positioning method. 
2. Regarding whether to keep FG 13-1 as pre-requisite or copying the related components, we support option 2. Considering the principle is to decouple the relationship of PDC and positioning, and indeed there are some notes in FG 13-1 that is only applied to positioning. Therefore, option 2 is better. 

For proposal 12-1a & proposal 12-1a:
1. We don’t think the discussion is necessary. For TRS and SRS, according to the current agreements and RRC structure for TRS and SRS configuration, they share the same capability as the existing mechanism. The current definition for TRS and SRS are aligned with the current agreements.  

	Ericson
	For proposal 12-1a/1b, Option 1 is preferred.
For proposal 12-1:
· Support adding a component for maximum number of PRS resources to FG 25-19a.
· For the components in FG 13-1: after further checking, our view is that no components in FG13-1 are appropriate for PRS of PDC.
· For component 1 of 13-1: max DL PRS is not needed, since for PDC, max BW is that of the serving cell. 
· For component 2, 3, 4 of 13-1: These are related to positioning PRS, see 38.214 section 5.1.6.5 text blow, and 37.355 text below. Since PDC PRS is only received in the PCell, no frequency layer is defined, and PRS is not required to be in measurement gap, these components are no longer applicable.
38.214 section 5.1.6.5: 
[image: ]
37.355:
[image: ]

	Nokia, NSB
	Whenever full capability is expected to be copied, it is safer to simply add a pre-requisite. This makes maintenance easier in the future too. However we are fine to copy the relevant points if the intent is to incorporate only part of the functionality of the earlier capability.

	LG
	We prefer Option for all proposals. It is definitely safer than Option 2, and could remove an ambiguity when both capability are configured.
For Option 2 in proposal 12-1, we think component 4 is not necessary for PDC since there is only one resource set configuration for PDC.

	Moderator
	proposal 12-1:
· Max number of DL PRS Resources in DL PRS Resource Set for PDC
· Support: OPPO, DCM, HW/HiSi, E///
· Regarding the necessary components in FG 13-1 for FG 25-19a, down select one of the following options
· Option 1: LG(?)
· Option 2: OPPO, DCM, HW/HiSi, Nokia/NSB(?)
· Not necessary: E///

Most companies are fine to add a component for maximum number of PRS resources to FG 25-19a. regarding the necessary components in FG 13-1, most companies are fine to add Components 1 to 4 and corresponding notes while Ericsson does not think they are necessary.
[GTW3] high priority proposal 12-1:
· Add a component for maximum number of PRS resources to FG 25-19a as follows
· Max number of DL PRS Resources in DL PRS Resource Set for PDC
· Values = {1, 2, 4, 8, 16, 32, 64}
· Note: 16, 32, 64 are only applicable to FR2 bands
· FFS: Necessary components and corresponding notes in FG 13-1 are added to FG 25-19a
· With potential different value ranges from FG 13-1


proposal 12-1a:
· Regarding the necessary components in FG 2-51 for FG 25-19, down select one of the following options
· Option 1: OPPO, DCM, E///, LG(?)
· Option 2: 
· Not necessary: DCM, HW/HiSi
proposal 12-1b:
· Regarding the necessary components in FG 2-53 for FGs 25-19/25-19a, down select one of the following options
· Option 1: OPPO, DCM, E///, LG(?)
· Option 2: 
· Not necessary: DCM, HW/HiSi

Most companies think existing capabilities can be used for TRS and SRS. This can be discussed together with Low priority question 12-3:

	FL3
	Following was agreed in the GTW on Feb 28.
Agreement 
· Add a component for maximum number of PRS resources to FG 25-19a as follows
· Max number of DL PRS Resources in DL PRS Resource Set for PDC
· Values = {1, 2, 4, 8, 16, 32, 64}
· Note: 16, 32, 64 are only applicable to FR2 bands
· FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a
· With potential different value ranges from FG 13-1

Regarding the FFS part, companies are encouraged to check the spec and provide further comments taking the comments from other companies into account.


	DOCOMO
	Regarding the FFS part, we think Ericsson has a valid point that none of the components of FG 13-1 is needed in FG25-19a, while we are open to add components if necessity is justified. 
Regarding the component 1 of FG13-1, as max BW is that of the serving cell for PDC, the component would not be needed.
Regarding the components 2/3/4, those are related to measurement gap for positioning but it is the RAN1 common understanding that measurement gap is not required for PDC as the conclusion captures below:
	Conclusion
Measurement gaps should not be mandatory for a UE to process PRS for PDC purposes.




	OPPO
	For the FFS in Proposal 12-1, 
· The first component of FG13-1 (about PRS bandwidth) is still needed for PDC PRS. The PDC PRS bandwidth is not the same as system bandwidth but is configured by RRC parameters according to the following RAN1 agreement. The impact to hardware implementation remains the same as for positioning PRS.  
Agreement:
Include dl-PRS-ResourceBandwidth-r16 and dl-PRS-StartPRB-r16 in NR-DL-PRS-Resource-r16 for the PRS configuration for RTT-based PDC.

· The second component of FG13-1 (about buffering capability) is NOT needed for PDC PRS, because the buffering capability is connected to measurement gap according to 38.214. 
· The third component of FG13-1 (about processing capability (N,T)) can still be needed for PDC PRS but excluding “a) Type 1 – sub-slot/symbol level buffering” and being made unrelated to measurement gap. In other words, this component only tells effectively how many PRS symbols can be processed within a given time of T assuming a given maximum PRS BW. Without this component, the UE may need to handle the case in which the combination of {PRS periodicity, PRS repetition, # of PRS symbols} result in 12 PRS symbols in every slot, which may not be feasible for existing PRS reception hardware to handle.  
· The fourth component of FG13-1 (about max # of PRS resources per slot) is needed for PDC PRS, if the UE can be assumed to use same hardware of positioning PRS for PDC PRS.  Because the number of symbols per PRS resource is as small as 2, the number of PRS resources per slot cannot exceed 7.  So the value range is {1,2,4,6,7}  
In summary, we prefer to add the {#1, #3, #4} components of FG13-1 to FG25-19a, where the component #4 has value range changed to {1,2,4,6,7}.  

	Nokia/NSB
	We agree with the Ericsson and DoCoMo assessment.  

	Moderator
	[GTW4] Come back later

	ZTE
	For the FFS part, we share the same view with Ericsson, DOCOMO and Nokia.

	Ericsson
	For the FFS of proposal 12-1. We still believe no component of 13-1 is relevant for PDC PRS reception.
For component 1, the maximum BW should be the DL BW that UE already reports (FG 2-1). Thus no need to report again. See agreement below.
Agreement 
For PDC purpose, the UE is not expected to measure DL PRS outside the active BWP.
For component 2-4, processing capability (N, T) corresponds to (K, P) in 38.214. But (K, P) are defined for positioning purpose, e.g., reference signal time difference (RSTD) between two PRS which are sent by two gNBs. In our understanding, none of the yellow-highlighted concepts exist for PDC PRS. Also, for component 4 of 13-1, the newly added component for maximum number of PRS resources serves similar purpose, and is adequate.
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	New H3C
	It seems that components of Fg13-1isn’t necessary to be added to FG25-19a.

	Huawei, HiSilicon 
	1. We are fine with not including component 2 and 3, since these two indeed are more positioning specific. Note that component 2 and component 3 kind of related to each other also.  
2. We still think it is better to include component 1 and component 4. Component 1 and component 4 are related to the UE processing capability, which depends on how much source UE can allocate for PRS processing. With component 1 for frequency domain and component 4 for time domain, then the overall resource to process PRS is defined. For example, if a narrower bandwidth is supported in frequency domain, which would mean that more resources can be processed in time domain also. With component 1 and component 4, it provides the flexibility at the UE side. Note that with component 1, it means that different bandwidth compared to active BWP can be allowed for PRS. Note that the already agreed component for the maximum number of PRS resources in a set is different from component 4 here, component 4 is defining the number of resources that UE can process in a slot, while for the agreed components some of the resources can be in different slots in my understanding. 

	Moderator
	Companies have different understanding. No further input is necessary for this meeting due to the limited time. Companies are encouraged to further check which components are necessary for FG 25-19a taking the above comments into account toward next meeting.


‘

[FL1] Medium priority question 12-2:
· Companies are encouraged to provide views on whether the type of FGs 25-19 to 25-20 should be per UE or per FS
· FG25-19
· Per UE: New H3C, Nokia, NSB, DOCOMO, Samsung
· No need for per FS signaling due to dependency on 2-53
· FR1 only: Nokia, NSB
· TDD/FDD differentiation is needed: Nokia, NSB
· Per FS: Apple
· FG25-19a
· Per UE: New H3C, Nokia, NSB, DOCOMO, Samsung
· No need for per FS signaling due to dependency on 2-53
· FR1 only: Nokia, NSB
· TDD/FDD differentiation is needed: Nokia, NSB
· Per FS: Apple
· FG25-20
· Per UE: Huawei, HiSilicon, Nokia, NSB, DOCOMO, Intel, Apple
· Complexity does not scale with bands
	Company
	Comment

	vivo
	For FG25-19 and FG25-19a, the type is at least Per FS considering the type of prerequisite FG. We are also fine with type of Per UE if majority companies support Per UE type. 
The type of FG25-20 is per UE.

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

	ZTE
	FG 25-19, 25-19a and 25-20 are per UE.

	Intel
	Per UE technically, and we are open to discussion on the need to align with pre-requisite granularity.

	DOCOMO
	For FG25-19 and 25-19a, we share the similar view with Intel. Prefer ‘per UE’ with the reason above but we could accept ‘per FS’ if necessity to align with the prerequisite FG is clarified.
Regarding FG25-20, ‘per UE’ is fine.

	Nokia, NSB
	Per UE

	OPPO
	FG25-19/19a: either “per FS” or “per UE” is fine. 
However, regardless of “per FS” or “per UE”, RAN1 may need to consider the case where a PDC-SRS and a MIMO-SRS are physically the same SRS in a band or band-combination. For such SRS, there seems to be a need to have following note in “Note” column.
· Note: For an SRS resource to be configured for use under both PDC and MIMO, the NW should understand the “actual UE capability” upon this SRS is the “less demanding one” between what is reported within FG25-19/19a and what is reported within FG2-53. 
FG25-20: per UE 
[OPPO update]: Our early thinking about the “Note” was based on an assumption that the UE would have eventually the same capability across FS at least in case of “Per UE”, but later realized this is not the case. So the earlier comment on the Note can be ignored. We marked it as being removed to avoid further confusion. 

	Moderator
	Summary of companies view
· FG25-19
· Per UE: New H3C, Nokia, NSB, DOCOMO, Samsung, [vivo], ZTE, Intel, OPPO
· Per FS: Apple, vivo, HW/HiSi, OPPO
· FG25-19a
· Per UE: New H3C, Nokia, NSB, DOCOMO, Samsung. [vivo], ZTE, Intel, OPPO
· Per FS: Apple, vivo, HW/HiSi, OPPO
· FG25-20
· Per UE: Huawei, HiSilicon, Nokia, NSB, DOCOMO, Intel, Apple, vivo, ZTE, OPPO

Given majority companies prefer per UE, following proposal is made
[GTW2] Medium priority proposal 12-2:
· The type of FGs 25-19 to 25-20 is per UE

More clarification would be appreciated for the comment from OPPO


	Ericsson
	Support proposal 12-2.

	FL2
	This proposal could not be discussed in the GTW session on Feb 24. Companies are encouraged to provide view why you think your proposing option is enough/necessary taking the comments from companies into account

[FL2] Medium priority proposal 12-2:
· The type of FGs 25-19 to 25-20 is per UE


	Qualcomm
	For FG25-19 and FG25-19a, we do prefer per FS.
For FG25-20, we prefer per UE

	DOCOMO
	Support the proposal 12-2.

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

	Ericsson
	Support proposal 12-2.

	Nokia, NSB
	Support

	Moderator
	The same proposal is set for further discussion in GTW. If necessary, prerequisite FGs can be discussed together
[GTW3] Medium priority proposal 12-2:
· The type of FGs 25-19 to 25-20 is per UE

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


	FL3
	This proposal could not be discussed in the GTW on Feb 28. No further input is necessary before next GTW but companies can provide view for the prerequisite FGs if it is necessary to be discussed together

	DOCOMO
	View for prerequisite discussion is provided in the question below.

	OPPO
	Our preference is: 
1)  For FG25-19, 2-51 and 2-53 are the prerequisite FGs. 
For FG25-19a, 2-53 is the prerequisite FG and the components {#1, #3, #4} of FG13-1 are added to FG25-19a.  

	Moderator
	To be discussed in the GTW
[GTW4][GTW5] Medium priority proposal 12-2:
· The type of FGs 25-19 to 25-20 is per UE


	Qualcomm
	1. FG 25-19 and FG 25-19a should be per FS to align with the granularity of the prerequisite. 
2. FG 25-20 should be Per UE
3. Our view for prerequisite discussion is provided in the next question.

	Moderator
	This proposal could not be discussed in the GTW. Let’s come back in the next RAN1 meeting.




Low priority question 12-3:
· Companies are encouraged to provide views on whether/how to revise the prerequisite feature groups for FGs 25-19 and 25-19a
· FG 25-19
· FG 2-51 and 2-53: DOCOMO
· FG 25-19a
· FG 2-53 and 13-1 (i.e., Delete FG 25-19): Huawei, HiSilicon, Ericsson, DOCOMO
· For UEs that will support PRS there is no need to request it to support RTT-based PDC with TRS.
· 25-19 and 25-19a are parallel, independent features
· to leave more flexibility at the UE side
· FG 2-53, 13-1, and 25-19: ZTE, Samsung
· FG 2-53 and 25-19: Nokia, NSB
· First, the PRS reception for RTT is more limited (e.g. only a single PRS resource needed) than usual PRS reception for positioning. Moreover, this will remove the need to signal 13-1 to the gNB.
	Company
	Comment

	Huawei, HiSilicon
	1. Fine with FG 2-51 and FG 2-53 as the prerequisite for FG 25-19.
2. Slightly prefer to delete FG 25-19 from the prerequisite for FG 25-19a, because for UEs that will support PRS there is no need to request it to support RTT-based PDC with TRS. Of course, since TRS is a mandatory feature, it would be reasonable to assume PDC with TRS and SRS should be supported also for a UE supporting PDC with PRS and SRS, therefore we are fine not removing FG 25-19 also. 

	OPPO
	1. FG25-19: FG 2-51 and FG 2-53 as the prerequisite.
2. FG25-19a: [Updated] We prefer not to keep FG13-1 as prerequisite of FG25-19a, and have no strong preference on whether to keep FG25-19 as prerequisite of FG25-19a.

	DOCOMO
	· FG25-19
· Support to add FG2-51 and 2-53.
· FG25-19a
· Slightly prefer to add only FG2-53 with the following reasons.
· Slightly prefer to delete FG 25-19 with the reasons above. 
· FG13-1 can be removed based on the discussion on the proposal 12-1.

	Ericsson
	We share similar view as DOCOMO:
· FG 25-19: FG 2-51, 2-53;
· FG 25-19a: FG2-53 only;

	Qualcomm
	For FG-19: FG 2-51 and 2-53
For FG-19: FG 2-53
FG-19a: We prefer to keep 13-1 as prerequise, but If we don’t keep it, we clearly still need to include the corresponding components to be reported to the serving gNB, in a same way that NR Rel-16 Positioning capability is reported. These are the basic PRS processing capabilities that a UE is reporting already in a per-band fashion. Specifically, the 1st component will inform the serving gNB what is the maximum PRS BW, and the 2nd-5th components are needed for the gNB to determine the measurement period for the UE (i.e. how long does the UE need to create a report), similar to NR Rel-16 Positioning discussions in RAN1 and RAN4.  
· Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
· FR1 bands: {5, 10, 20, 40, 50, 80, 100}
· FR2 bands: {50, 100, 200, 400}
· DL PRS buffering capability: Type 1 or Type 2
· Type 1 – sub-slot/symbol level buffering
· Type 2 – slot level buffering
· Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
· T: {8, 16, 20, 0, 40, 80, 160,320, 640, 1280} ms
· N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms
· Max number of DL PRS resources that UE can process in a slot under it
· FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
· FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz




Low priority question 12-4:
· Companies are encouraged to provide views on whether/how to revise any other contents in FG 25-19 which do not have capability signaling impacts
	Company
	Comment

	
	

	
	

	
	





13. Conclusions
Following agreements were made in this meeting.

Agreement
· Following components are added in FG 25-7
· Component 3: Supported minimum value for the HARQ re-tx offset
· Candidate values for component 3 is: {-7, [-6], …, 1}
· Component 4: Supported maximum value for the HARQ re-tx offset
· Candidate values for component 4 is: {Y=[2, 8], …, [23], 24}, FFS the value for Y

Agreement
· The description related to candidate value set for component 2 in FG 25-15 is confirmed as follows:
· Candidate value set for component 2: d3 = {0, 1, …, } symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively

Agreement
· “FFS whether to separate capability for different UCI type” is removed from FG 25-16

Agreement
· FGs 25-9 is not split into one for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the other for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Add a note in the FG 25-9: “If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells”
· FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups
· FGs 25-10 is split into one for the capability for same length (in physical time) of overlapping PUCCH slots/sub-slots and the other for different length (in physical time) of overlapping PUCCH slots/sub-slots between switchable carriers
· Add a note in the split FGs 25-10: “If UE supporting this FG also supports both FGs 6-9 and 6-9a or both FGs 22-7b and 22-7c [or FGs 22-6 or 22-6a], the UE supports the cases of both same and different numerologies between switchable cells. Otherwise, the UE supports the case of same numerology between switchable cells”
· FFS whether/how to indicate the capability for support of PUCCH cell switch in two PUCCH groups

Agreement 
· Add a component for maximum number of PRS resources to FG 25-19a as follows
· Max number of DL PRS Resources in DL PRS Resource Set for PDC
· Values = {1, 2, 4, 8, 16, 32, 64}
· Note: 16, 32, 64 are only applicable to FR2 bands
· FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a
· With potential different value ranges from FG 13-1

Agreement 
1. The type of FGs 25-9 and 25-10 is per BC

Agreement 
1. Type of FG 25-18 is per BC

Agreement
· FG 25-7 are updated as follows
· Component 3: Supported minimum value M for the HARQ re-tx offset
· Candidate values for component 3 is: M = {-7, -5, …, 1}
· Component 4: Supported maximum value N for the HARQ re-tx offset
· Candidate values for component 4 is: N = {4, 6, …, 24}
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NOTE:   When the target device provides the  durationOfPRS - Processing   capability ( N ,  T ) for any  𝑃 ( ≥ 𝑇 )   time  window defined in TS 38.   2 14  [45]  clause 5.1.6.5, the target device should be capable of processing all  DL - PRS resources within  𝑃 , if   -   𝑁 ≥ 𝐾   where K is de fined in the TS 38.214 [45] clause 5.1.6.5, and   -   the number of DL - PRS Resources in each slot does not exceed the  maxNumOfDL - PRS - ResProcessedPerSlot , and   -   the configured measurement gap and a maximum ratio of measurement gap length (MGL) /  measurement gap   repetition period (MGRP) is as specified in TS 38.133 [46].  
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