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1. Introduction
This document summarizes contributions submitted to AI 8.16.8 regarding UE features for coverage enhancements.
According to the updated UE features list agreed in RAN1#114bis [1], there are following feature groups for coverage enhancements.
· [bookmark: _Hlk85011108]FGs for PRACH coverage enhancements
· 54-1	PRACH coverage enhancements
· FGs for power domain enhancements
· None
· FGs for dynamic switching between DFT-S-OFDM and CP-OFDM
· 54-3	Dynamic waveform switching
· 54-3a	PHR enhancement for dynamic waveform switching
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2. FGs for PRACH coverage enhancements
In [1], FGs for PRACH coverage enhancements 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

	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.

FFS whether to separate this FG for CBRA and CFRA
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling.



Following inputs are provided in contributions for the RAN1#115 meeting.
	[3]
	Nokia, Nokia Shanghai Bell
	As the PRACH coverage enhancement feature operates on a cell-specific configuration before the UE capabilities are known to the network, it is highly desirable that there is just a single monolithic FG that defines a binary supported/not supported UE capability. Thus, RAN1 should avoid adding any further granularity to the FG 54-1 PRACH coverage enhancements FG. We are addressing the open items in FG and proposing the following components.  
· For FG 54-1
· FFS1: whether to separate this FG for CBRA and CFRA. We don’t see a need for separate FGs for CBRA and CFRA and recommend keeping them as components.
· FFS2: the granularity of the FG is “Per band”
	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 

	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.

FFS whether to separate this FG for CBRA and CFRA
Support for CBRA and CFRA 
	
	Yes
	N/A
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per band 
	N/A
	N/A
	N/A
	RACH capability {CBRA, CFRA, Both CBRA and CFRA} 
	Optional with capability signalling.




	[4]
	ZTE
	The CFRA based multiple PRACH transmissions has been supported based on RAN2 agreement. It is helpful for the gNB to configure the multiple PRACH transmissions mode in the subsequent CFRA procedure (if supported) if the corresponding UE capability is reported by the UE even though a new UE may not select the multiple PRACH transmissions mode during the initial access procedure. 
Below is the only agreement for CFRA use case. No more other cases than ReconfigurationWithSync is agreed until now.
	Agreements
1) RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases. 



For CBRA case, it is also helpful to define the UE capability for multiple PRACH transmissions as the gNB can get a full picture on the ratio of new UEs supporting multiple PRACH transmissions in the network in order to optimize PRACH parameter configuration. The motivation to support UE feature for CBRA based multiple PRACH transmissions is very similar to the reason of supporting the UE feature for msg3 repetition.
Per discussion in RAN2#123bis [2], there is an agreement that no need to separate this FG for CFRA.
	RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed



Then the UE FG should support both the CBRA and CFRA cases. No need to separate this FG for CFRA.
Proposal 1: For a Rel-18 UE supporting multiple PRACH transmissions, the UE FG should support both the CBRA and CFRA. No need to separate this FG for CFRA.

For UE reporting type, two options were discussed and will be determined in this meeting.
· Alt1: Reporting type for FG54-1 is per band
· Alt2: Reporting type for FG54-1 is per UE with FDD/TDD and FR1/FR2 differentiation
Given only reasons for the basic UE FG to have per-band are FR2/FR1 differentiation and FDD/TDD differentiation, the reporting type could be per UE with FDD/TDD and FR1/FR2 differentiation.
[bookmark: OLE_LINK6]Proposal 2: For a Rel-18 UE supporting multiple PRACH transmissions with same beam, per UE reporting with FDD/TDD and FR1/FR2 differentiation should be supported.
Proposal 3: Consider the following UE FGs for PRACH coverage enhancements in Rel-18 further NR coverage enhancements.
	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

	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.

FFS whether to separate this FG for CBRA and CFRA
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per UE
	Yes
	Yes
	N/A
	
	Optional with capability signalling.




	[5]
	vivo
	Regarding whether this feature should be separated for CBRA and CFRA, the main difference between CFRA and CBRA is that the PRACH resource may be provided in dedicated signaling for CFRA, while the PRACH repetition function is the same. Therefore, there seems no need to separate this feature for CFRA and CBRA.
Feature group type per UE is enough for supporting PRACH repetition.
According to above, we have following proposal. 
Proposal 1:
· Support the UE feature group of PRACH repetition in NR Rel-18 according to Table 1.
Table 1. UE features of supporting PRACH repetition in Rel-18.
	Feature group
	Components
	Prerequisite FG
	Need for the gNB to know if the feature is supported
	Consequence if the feature is not supported by the UE
	Type
(Per UE/ Per Band/ Per BC/ Per FS/ Per FSPC
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	54-1: PRACH coverage enhancements
	Support of multiple PRACH transmissions  with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions  with same Tx spatial filter
FFS whether to separate this FG for CBRA and CFRA
	
	Yes
	UE doesn’t support multiple PRACH transmissions  with the same Tx spatial filter.
	Per UE
	NA
	NA
	
	Optional with capability signaling




	[6]
	Intel Corporation
	According to RAN2 agreement, RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed. Following the decision from RAN2, Table 1 illustrates the suggested update for UE feature group for PRACH coverage enhancement. 
[bookmark: _Ref98969698]Table 1. UE feature group for PRACH coverage enhancement
	Index
	Feature group
	Components
	Prerequisite feature groups

	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter for CBRA and CFRA.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.
FFS whether to separate this FG for CBRA and CFRA
	



Proposal 1
· For UE feature group of PRACH coverage enhancement, 
· Consider Table 1 for UE feature group of PRACH coverage enhancement.
· UE feature for multiple PRACH transmissions with same Tx beam is defined per UE. 
· FDD/TDD and FR1/FR2 differentiation is not necessary. 


	[7]
	Spreadtrum Communications
	For the FFS point list in the FG 54-1, i.e., whether to separate this FG for CBRA and CFRA, in most of the functionalities, there is no separate consideration for CBRA and CFRA, e.g., legacy RACH related framework like Msg.3 repetition in Rel-17 (FG 30-6). Therefore, there is also no need to separate this FG for CBRA and CFRA. The FFS list in the agreement should not be considered.
For the type of the FG, we support per band reporting, since all the FGs are adopted as per band reporting for NR coverage enhancement in Rel-17, Rel-18 coverage enhancement can follow legacy procedure. Moreover, some bands may not supported by UE in the FG 54-1, e.g., unlicensed bands.
[bookmark: _Toc142571664]Proposal 1. UE feature for PRACH coverage enhancements is defined as following.
	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.
FFS whether to separate this FG for CBRA and CFRA
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.




	[8]
	OPPO
	For UE which support multiple PRACH transmissions, it can select the repetition level according to requirement and capability in CBRA, and selects the repetition level based gNB indication in CFRA. Most of the functionalities of the multiple PRACH transmissions in CBRA and CFRA are the same. 
RAN2 discussed the UE capability details in RAN2#123b, and assumes that a separate UE capability for CFRA with MSG1 repetition is not needed [2]. 
Observation 1: RAN2 has assumed that a separate UE capability for CFRA with MSG1 repetition is not needed.
In our view, there is no need to introduce two separate UE feature groups for CBRA and CFRA. PRACH repetition should be treated as single UE feature. However, for different bands, the UE may not commonly operate. Thus, it could be per band or per FS.
Proposal 1: No need to separate FG for CBRA and CFRA. Remove “FFS whether to separate this FG for CBRA and CFRA” .
Proposal 2: For type of “Multiple PRACH transmissions with different numbers”, per-band should be sufficient.
Proposal 3: For PRACH coverage enhancements, adopt the following FG.
	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter. Support {2, 4, 8} for the number of multiple PRACH transmissions with the same Tx spatial filter.

FFS whether to separate this FG for CBRA and CFRA
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.




	[9]
	CATT
	There is an FFS on whether to separate this FG for CBRA and CFRA. Based on the following agreement achieved in RAN2#123bis [2], it can be concluded that there is no need to separate FG54-1 for CBRA and CFRA.
	=>RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed



In addition, similar to FG 30-6 ‘Repetition of PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI’, report of FG 54-1 should be ‘per band’ considering the feature may not be supported in some bands e.g. unlicensed bands. In addition, there is no need to differentiate FDD/TDD, and no need to differentiate FR1/FR2 as well.
In summary, we have the following proposal on FG 54-1.
Proposal 1: Update FG 54-1 as follows:
· Do not separate this FG for CBRA and CFRA;
· Support ‘per band’ granularity, no differentiation of TDD/FDD and no differentiation of FR1/FR2. 
	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same spatial filter for CBRA and CFRA.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same spatial filter.
FFS whether to separate this FG for CBRA and CFRA
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.




	[10]
	Xiaomi
	For FGs for PRACH coverage enhancements, two main issues are discussed in this section. 
Separate FGs for CBRA and CFRA: During the last RAN2 meeting, an agreement was reached regarding the UE capability details for CBRA and CFRA. Therefore, there is no need to further discuss whether/how to separate this FG for CBRA and CFRA in RAN1.  
	UE capability details
· RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed



FG type: From UE implementation perspective, it is more reasonable to support per band reporting considering that the UE may not support FG 54-1 in some bands e.g. unlicensed bands. Besides, for NR coverage enhancement in Rel-17, all the FGs are adopted as per band reporting, so the UE supporting the FG(s) of Rel-18 coverage enhancement can also follow the legacy operation. 
Based on above discussions, our recommend UE feature list for PRACH coverage enhancements is shown in proposal 1.

Based on the discussions above, we propose:
Proposal 1: For PRACH coverage enhancement, revise FG 54-1 as follows.
	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

	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.

	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.




	[11]
	Panasonic
	On “FFS whether to separate this FG for CBRA and CFRA”, RAN2#123 agreed that RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed. There would be no need to have separate FGs for CBRA and CFRA since most of the functionalities of CBRA and CFRA are the same.
On reporting type, the following alternatives were discussed in RAN1#114bis.
· Alt.1: Reporting type for FG 54-1 is per band.
· Alt.2: Reporting type for FG 54-1 is per UE with FDD/TDD and FR1/FR2 differentiation
One of the reasons of per band reporting is PRACH coverage issue is mainly on FR2. Then, the supported PRACH formats for FR1 and FR2 are different. If the only reason to have per band is about FR1/FR2 differentiation, Alt.2 could be compromised way.
Proposal 1: No need to have separate FG for CBRA and CFRA.
Proposal 2: Reporting type for FG 54-1 is per UE with FDD/TDD and FR1/FR2 differentiation.


	[13]
	China Telecom
	Based on RAN2’s following agreement, it is agreed that a separate UE capability for CFRA with MSG1 repetition is not needed.
	RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed.



Regarding the type, we think er UE is preferred. Thus, we have the following proposal
	Features
	Index
	Feature group
	Components
	Type

	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.

FFS whether to separate this FG for CBRA and CFRA
	 Per UE




	[14]
	NTT DOCOMO, INC.
	According to RAN2#123bis agreement, separate UE capability for CFRA with Msg 1 repetition is not needed. Therefore, the FFS on whether to separate this FG for CBRA and CFRA can be deleted.
	RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed



For Type of this FG, we do not identify a strong need to define this with finer granularity, such as per BC/FC/FCPC. From technical point of view, we believe per UE or per band should be sufficient, and our slight preference is put on per UE given its smaller reporting overhead. Note that, even if it is defined per UE, we do not see a strong need of either FDD/TDD differentiation or FR1/FR2 differentiation, although we do not have strong opinion on this. 

Proposal 1: For FG 54-1, we propose the following:
· No separation of this FG for CBRA and CFRA
· Per-UE or per-band for Type
· If per-UE is supported, 
· No FDD/TDD differentiation
· No FR1/FR2 differentiation


	[15]
	Apple Inc.
	Regarding whether to separate FG54-1 for CBRA and CFRA, RAN2 made following agreements. According to these agreements, the FFS in the component part of FG54-1 can be removed. And a new component can be introduced to reflect the RAN2 agreement that CFRA for PRACH repetition is only for ReconfigurationWithSync case. 
	Agreements in RAN2#122
1) RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases. 

Agreements in RAN2#123
=> CFRA with Msg1 repetition for BFR and with PDCCH order are not supported (can be revisited if there is consensus to support this)
Agreements in RAN2#123 bis
RAN2 assumes that a separate UE capability for CFRA with MSG1 repetition is not needed


Proposal 1: “FFS whether to separate this FG for CBRA and CFRA” can be removed from FG54-1.
Proposal 2: Add a new component in FG54-1, i.e., support for CBRA, and for CFRA triggered by RRC reconfiguration with ReconfigurationWithSync.
As studied in Rel-16, the PRACH coverage issue is mainly focusing on FR2. In addition, it was indicated in the WID “The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable”. The PRACH formats applying to FR1 and FR2 are different, if both FR1 and FR2 are supported at the same time, it would require more effort to implement. So, it could be better to define FG54-1 per band to leave the flexibility to implementation.  
Proposal 3: The report type of FG 54-1 is per band.  


	[16]
	Sharp
	For the FFS part (whether to separate this FG for CBRA and CFRA), it was agreed that CFRA is supported for the case of reconfiguration for sync, in RAN2.
The main difference between CFRA and CBRA is the PRACH resource and the repetition number are provided in dedicated signaling for CFRA, while the PRACH repetition function is the same. Therefore, there seems no need to separate this feature for CFRA and CBRA.
In this situation, we believe there is not much difference between CBRA and CFRA from UE implementation perspective. Therefore, we prefer not to have separate FG for CBRA and CFRA, then the capability signalling is necessary.
Proposal 1: Separation of FG between CBRA and CFRA (for reconfiguration for sync) is not necessary.
Regarding the granularity of the capability indication, we slightly prefer to indicate per band since the necessity of the coverage enhancement may depend on the frequency.
Proposal 2: FG 54-1 is indicated per band.
Proposal 3: UE feature for PRACH coverage enhancements is defined according to Table 1.
Table 1: UE features for PRACH coverage enhancements
	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
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions 
Support {2, 4, 8} for the number of multiple PRACH transmissions
FFS whether to separate this FG for CBRA and CFRA
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx beam.
	per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.




	[17]
	Samsung
	Separate FGs for CBRA and CFRA seems not needed.
The type is not decided yet. Our preference is per UE. Differentiation between FR1 and FR2 is also acceptable.
Proposal 1: A single FG for the support of multiple PRACH transmissions for CBRA and CFRA is introduced.
Proposal 2: FG 54-1 is per UE.

	[18]
	Ericsson
	RAN2 agreed that multiple PRACH transmissions is applicable to CFRA for reconfiguration with sync, where one MSG1 repetition number is configured by RRC. The methods of UE determination of time and frequency domain ROs for CBRA can be generally reused for CFRA. Given the similar functionalities of CBRA and CFRA, we think separate UE capabilities is not needed.
Since the feature of multiple PRACH transmissions can be applied in both TDD and FDD and in both FR1 and FR2 without standardization difference, we think there is no need of FDD/TDD differentiation or FR1/FR2 differentiation, and therefore per-UE type is preferred. 
For PRACH coverage enhancements, the UE feature discussed so far is summarized in Table 1. 
Table 1: Capabilities for PRACH coverage enhancements
	Index
	Feature group
	Components
	Prerequisite feature groups
	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)

	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter.
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx spatial filter.

FFS whether to separate this FG for CBRA and CFRA
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per UE


Proposal 1: UE feature for PRACH coverage enhancements is defined according to Table 1.


	[19]
	MediaTek Inc.
	One remaining issue is whether this feature should be separated for CBRA and CFRA cases. Although the R18 design for multiple PRACH transmissions has focused on CBRA, in our view CFRA case should also be supported. If it is agreed to support multiple PRACH transmissions for CFRA, it should be a separate feature than CBRA. So we propose to separate FG 54-1 for CBRA and CFRA.
Proposal 1: Separate FG-54-1 for CBRA and CFRA. 
Another issue is related to the type of this UE feature. The following proposal was discussed in the last RAN1-114 meeting and no conclusion was reached:
	Proposal 2-4: 
· Alt1: Reporting type for FG54-1 is per band
· Alt2: Reporting type for FG54-1 is per UE with FDD/TDD and FR1/FR2 differentiation



In our view, both alternatives are acceptable although Alt1 may provide more flexibility from UE perspective. For that, we propose to select “per band” as the type for FG 54-1. 
Proposal 2: For FG 54-1 PRACH coverage enhancements, the type is “per band”. 

	[20]
	Qualcomm Incorporated
	We propose having two UE feature groups for CBRA and CFRA PRACH repetition. Unlike R17 Msg3 repetition, for PRACH repetition, the resource assignment is different for CFRA and CBRA. Therefore, it would be useful to have two separate UE feature groups for them.
[bookmark: _Hlk146871817]Proposal 4: Introduce two separate feature groups to indicate a UE’s ability to support PRACH repetition for CBRA and CFRA.
Another issue is the granularity of the capability indication. We think it is useful to have per band granularity for this feature group. A motivation for per band capability indication is that the need for PRACH coverage enhancement can be also depending on the frequency band and/or frequency range.
[bookmark: _Hlk146871876]Proposal 5: PRACH repetition feature groups should have per band granularity.



Discussion
Proposal 2-1:
· Delete “FFS whether to separate this FG for CBRA and CFRA” from FG 54-1
	Company
	Comment

	Moderator
	Summary of companies view
· FFS whether to separate FG 54-1 for CBRA and CFRA
· No need: Nokia, ZTE, vivo, Intel, Spreadtrum, OPPO, CATT, Xiaomi, Panasonic, China Telecom, DOCOMO, Apple, Samsung, Ericsson, MediaTek, Sharp
· Reason: RAN2 agreed that a separate UE capability for CFRA with MSG1 repetition is not needed
· Separate: Qualcomm
· Reason: the resource assignment is different for CFRA and CBRA

Majority companies prefer to delete the FFS, which seem aligned with RAN2 agreement

	Panasonic
	We are fine with Proposal 2-1.

	DOCOMO
	Support Proposal 2-1.

	ZTE
	Fine with the proposal

	Apple
	Support the proposal.

	Sharp
	We are fine with the Proposal 2-1. (We added Sharp in Moderator’s summary)

	QC
	In light of the current RAN2 agreements, we are okay to go with a single FG.

	Xiaomi
	Fine with the proposal.

	Ericsson
	Support

	Huawei, HiSilicon
	OK

	Spreadtrum
	Support Proposal 2-1.



Agreement
· Delete “FFS whether to separate this FG for CBRA and CFRA” from FG 54-1


Proposal 2-2:
· Reporting type of FG 54-1 is per band
	Company
	Comment

	Moderator
	Summary of companies view
· Type of FG 54-1
· Per UE: ZTE, vivo, Intel, Panasonic, China Telecom, DOCOMO, Samsung, Ericsson
· Per band: Nokia, Spreadtrum, OPPO, CATT, Xiaomi, DOCOMO, Apple, MediaTek, Qualcomm, Sharp
· UE may not support FG 54-1 in some bands e.g. unlicensed bands (Xiaomi)
· the necessity of the coverage enhancement may depend on the frequency (Apple)
· more flexibility (MediaTek)
· Need of FDD/TDD differentiation:
· YES: ZTE, Panasonic 
· Not necessary (or N/A): Nokia, vivo, Intel, Spreadtrum, OPPO, CATT, DOCOMO
· Need of FR1/FR2 differentiation: 
· YES: ZTE, Panasonic
· Not necessary (or N/A): Nokia, vivo, Intel, Spreadtrum, OPPO, CATT, DOCOMO

Slightly more companies prefer per band and provide the technical justifications. If per band is not acceptable, please explain what the critical concern is.

	Panasonic
	We are OK with Proposal 2-2.

	DOCOMO
	Fine with Proposal 2-2.

	ZTE
	Per UE with FR1/FR2 differentiation can also solve the technical concerns from Per band group.

	Apple
	Support this proposal

	Sharp
	We are fine with the Proposal 2-2. (We added Sharp in Moderator’s summary)

	QC
	We are okay with the proposal.

	Xiaomi
	Support

	Huawei, HiSilicon
	Not OK with per-band for the following reasons,
· Per UE with FR2 only is sufficient to solve the concerns raised by the other camp. The PRACH procedures are base-band processing and do not reply on bands.
· It is unclear whether a UE supports all procedures of PRACH or not if the UE reports its support for one band but no support of the other band and the PRACH procedure is triggered on a SCell. To be specific, in current spec for the case, the RAR is monitored on the band of PCell while the PRACH is transmitted on the band of SCell. Is the existing PRACH procedure supported or not when a UE reports a support of this FG only on the band of SCell?
· To extend the support PRACH for FR1 (which is not included in the WID scope), per UE is a solution but if companies prefer a FR1/FR2 differentiation, then the same question above requires clarification.

	Spreadtrum
	Support Proposal 2-2.



Agreement
· Reporting type of FG 54-1 is per band



3. FGs for power domain enhancements
In [1], no FGs for power domain enhancements are captured.
Following inputs are provided in contributions for the RAN1#115 meeting.
	[4]
	ZTE
	UE features for power domain enhancements
For power domain enhancements, there are two aspects discussed in RAN1, i.e., MPR/PAR reduction and increasing UE power higher limit for CA/DC. 
· MPR/PAR reduction
In RAN#100, it was agreed that no RAN1 specification impact is expected for MPR/PAR reduction in Rel-18 UL coverage WI. And it was also made a conclusion in RAN1#114 that no further discussion related to enhancements for reducing MPR/PAR objective in RAN1 in Rel-18. That is, RAN1 will not work on the non-transparent FDSS schemes, and therefore no need any further RAN1 discussion on MPR/PAR reduction including UE feature discussion. 
	· RAN#100 Proposal #1 (endorsed)
· No RAN1 specification impact is expected for MPR/PAR reduction in Rel-18 UL Coverage WI
· RAN4 will define new optional requirements in the form of at least MPR reduction suitable for a transparent scheme (such as FDSS) that have no RAN1 specification impact

	RAN1#114 Conclusion
No further discussion related to enhancements for reducing MPR/PAR objective in RAN1 in Rel-18.



Proposal 4: No new UE feature is needed in RAN1 for MPR/PAR reduction. 
· Increasing UE power higher limit for CA/DC
For this topic, RAN4 has agreed to enable UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to when configured duty cycle is exceeded or when UE returns to advertised PC power capabilities. And no RAN1 impact for this enhancement is observed in the LS of R1-2308561 in RAN1#114. However, the corresponding UE feature may be still needed to support the enhanced PHR with ΔPPowerClass, which can be defined in RAN2. At a result, potential UE feature(s) for increasing UE power higher limit for CA/DC is supported which can be discussed in RAN2, together with the detailed reporting mechanism of ΔPPowerClass.
Furthermore, RAN1 will focus on the potential RAN1 impacts assuming UL full-power capability varying with ΔPPowerClass reporting is to be supported. Corresponding potential UE feature(s) can be also discussed in RAN2.
Proposal 5: For increasing UE power higher limit for CA/DC, potential UE feature(s) to support the enhanced PHR with ΔPPowerClass can be discussed in RAN2. 
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	Vivo
	2.2	UE features of DPC report
	Agreement
Further discussions in RAN1 concerning means to facilitate higher power transmissions in CA and DC, if applicable, can target increasing gNB awareness of UE’s Tx power, e.g., PHR reporting enhancement such as current power class, power class change, or application of P-MPR by UE (subject to RAN4’s input). 
· FFS: details.
Conclusion
If enhancements to the PHR report are to be specified in Rel-18, at least the following enhancements to the PHR report framework might be potentially useful for realizing high power uplink transmissions in CA and DC:
· Reporting of ∆PPowerClass and/or current power class
· Reporting of P-MPR.
Discussion continues in RAN1 on whether enhancements to the PHR report are needed in Rel-18.

RAN4’ Reply LS in RAN4 #107
With regard to enhanced information exchange between the UE and gNB to improve scheduling and network performance when using higher power CA/DC, RAN4 would like to provide the following recommendation and guidance as a follow-up to our earlier Reply LS in R4-2303701 from RAN4#106:
· enable UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when configured duty cycle is exceed 
· The occasion of the report should be limited to when configured duty cycle is exceeded. 
· can be combined with full-power MIMO transmission capability reporting corresponding to the current power class 
· not to introduce P-MPR report since this is closely related to SAR implementation, which is sensitive to UE design
· RAN4 stops the discussion on reporting prediction with specific evaluation periods and durations in Rel-18.
· RAN4 does not consider EHR feasible.

RAN4’ LS in RAN4 #108
Although R4-2310500 explicitly stated that the occasion of reporting ΔPPowerClass should be limited to when configured duty cycle is exceeded, it was not only what RAN4 intended to state. RAN4’s intention is reporting ΔPPowerClass should be limited to occasions when maximum transmission power changes originating from a duty cycle mechanism. Hence, the exchange of ΔPPowerClass is allowed for when maximum transmission power falls as well as it rises. In summary, the main bullet and the 1st sub-bullet in the LS are corrected as follows:
· enable UE report on ΔPPowerClass to indicate which power class requirements that the UE is referring to where only ΔPPowerClass (power reduced) resulting from duty cycle exceedance or ΔPPowerClass (power return) resulting from duty cycle reduction  
· The occasion of the report should be limited to either when the scheduled duty cycle exceeds the UE maximum duty cycle capability or reduces to equal to or below the UE maximum duty cycle capability after exceedance.
It is also noted that RAN4 agreed that full-power MIMO transmission capability reporting corresponding to the applicable power class requirements is the only feature that can be combined with ΔPPowerClass at this writing.


In previous meetings, the necessary agreements and conclusions above for supporting HPUE related enhancements have been reached. According to the discussions so far in RAN1/RAN4 on HPUE related enhancements,  (delta power class, DPC) report would be specified although the detailed solution discussions are still on going and corresponding decision is up to RAN4. Based on the agreed UE features summarized in TR 38.822 [4], 2-8 is basic UE feature group required for supporting UE power classes, which can be prerequisite FG for DPC report UE feature group.
Another UE feature in power domain is the ul full power mode. In RAN4’s LS as discussed in [5], it is mentioned that full-power MIMO transmission capability reporting corresponding to the applicable power class requirements is the only feature that can be combined with the ΔPPowerClass reporting. When DPC is reported, the UE power class may be dynamically changed, and the UE UL full power mode would have to be reported per power class as discussed in [6]. If supported, new per power class UE feature groups should take DPC report UE feature as a prerequisite feature group.
Similar to UE feature groups for UL full power mode introduced in NR Rel-16, these UE feature groups should be per FS.
According to above, details of the DPC UE feature groups are provided in Table 2, and we have following proposal.
Proposal 2:
· RAN1 to discuss UE feature groups provided in Table 2 to support DPC report in FR1.
Table 2. Potential UE features of supporting DPC report.
	Feature group
	Components
	Prerequisite FG
	Need for the gNB to know if the feature is supported
	Consequence if the feature is not supported by the UE
	Type
(Per UE/ Per Band/ Per BC/ Per FS/ Per FSPC
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	DPC report
	Support DPC report in FR1
	2-8
	Yes
	UE does not support DPC report in FR1
	Per FS
	N/A
	FR1 only
	FFS
	Optional with capability signaling

	UL full power mode for PC1dot5
	Support UL full power mode for PC1dot5
	DPC report feature group
	Yes
	UE does not support  per power class UL full power mode
	Per FS
	N/A
	FR1 only
	FFS
	Optional with capability signaling

	UL full power mode for PC2
	Support UL full power mode for PC2
	DPC report feature group
	Yes
	UE does not support  per power class UL full power mode
	Per FS
	N/A
	FR1 only
	FFS
	Optional with capability signaling

	UL full power mode for PC3
	Support UL full power mode for PC3
	DPC report feature group
	Yes
	UE does not support  per power class UL full power mode
	Per FS
	N/A
	FR1 only
	FFS
	Optional with capability signaling




	[17]
	Samsung
	2.2 Power domain enhancements
Enhancements for UE power high limit for CA and DC
Reporting of ΔPPowerClass when configured duty cycle is exceeded was agreed in RAN4. A new UE capability needs to be introduced to support reporting of ΔPPowerClass. RAN1 may agree to introduce it at this time and further details would need to be added later by RAN4/RAN2. Alternatively, the discussion of UE capabilities for the support of ΔPPowerClass reporting can happen in RAN4/RAN2 since the support of ΔPPowerClass reporting impacts RAN4/RAN2 specifications.
Observation 1: A UE capability for the support of ΔPPowerClass reporting needs to be introduced. Since ΔPPowerClass reporting has impact on RAN4/RAN2 specifications, the UE capability can be discussed in RAN4/RAN2.




Discussion
Question 3-1:
· Companies are encouraged to provide views on whether any RAN1 FG is necessary for power domain enhancements
	Company
	Comment

	Moderator
	Similar to the last meeting, some companies propose some RAN1 FGs for power domain enhancements, while some others propose to postpone or defer to other WGs.
vivo proposed following additional RAN1 FG for power domain enhancements, while 1st one seems not necessary in RAN1 FG according to the input from ZTE and Samsung. 2nd to 4th ones do not have any consensus in maintenance yet, and hence, these should be discussed in maintenance at first, if necessary.
· DPC report
· UL full power mode for PC1dot5
· UL full power mode for PC2
· UL full power mode for PC3

	NTT DOCOMO
	We think RAN4 should be responsible for defining DPC report. For the remaining three aspects, no need of work is identified for now because of no outcome in WI session. 

	ZTE
	Fine with the Moderator comment. 
The 2nd to 4th ones should be discussed in maintenance at first.
For DPC report, RAN1 has already agreed that no RAN1 impacts and the potential FG needed can be discussed in other WG. 

	QC
	This needs to be initiated/lead by RAN4. They are the primary proponents of this feature. We suggest waiting for further clarity from RAN4.

	Xiaomi
	RAN4 can be responsible for this.

	Ericsson
	The basic report of DPC could be Ran4, while we think UL FPTx should be handled by rAN1, since the details of full power modes are very RAN1-centric.  Then if UL FPTx variation with DPC is a separate feature or depends on 54-2 will need to be further discussed.  So in 54-2, we should not preclude the addition of UL FPTx as a dependent feature at this time.

	Spreadtrum
	Agree with the Moderator. The 1st one is not necessary. The 2nd to 4th ones should be discussed in maintenance at first.




4. FGs for dynamic switching between DFT-S-OFDM and CP-OFDM
In [1], FGs for dynamic switching between DFT-S-OFDM and CP-OFDM 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

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	
	Yes
	
	Dynamic waveform switching is not supported 
	FFS
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling.



Following inputs are provided in contributions for the RAN1#115 meeting.
	[2]
	Huawei, HiSilicon
	0. Waveform switching
1. Dynamic waveform switching
In dynamic waveform switching discussion, in order to assist gNB decision on waveform switching, UE has to report whether support dynamic waveform switching in PUSCH transmission. 
Regarding DWS in multiple-carrier, it can be divided into two categories, i.e. category A with 1 carrier per band like SUL and inter-band UL-CA and the category B with more than 1 carriers per band, i.e. intra-band UL-CA. In category A, because only single carrier can be transmitted at one band, the RF impact across UL carriers with concurrent transmission in different bands is little. In category B, the intra-band UL-CA is more complicated as the RF impact across UL carriers with concurrent transmission could be large in one band. In our view, it is unnecessary to separate FG 54-3 for SUL and inter-band UL-CA, and it is necessary to add a separate feature group for intra-band UL-CA.

Proposal 1: For FG 54-3, 
· add a component as “Support of dynamic waveform switching for SUL and inter-band UL-CA”
· add a note as “Note: UE does not expect to be configured with more than 1 carrier per band if this feature is enabled.”
· indicate this capability with band granularity.
Add a new feature with index FG 54-3b for dynamic waveform switching, belonging to features 54. NR_cov_enh2. For FG 54-3b, 
· add a component “Support of dynamic waveform switching for intra-band UL-CA”, 
· the prerequisite feature group of this capability is FG 54-3
· it is necessary for the gNB to know if the feature is supported by UEs
· if the feature is not supported, dynamic waveform switching is not supported for intra-band UL-CA by the UE
· indicate this capability with band granularity
· it is N/A for columns “Need of FDD/TDD differentiation”, “Need of FR1/FR2 differentiation”, “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2”
· it is optional with capability signaling.

Proposal 2: Adopt the changes in red in the following table,
 
	[bookmark: _Hlk148965191]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

	54. NR_cov_enh2
	54-1
	PRACH coverage enhancements
	Support of multiple PRACH transmissions with the same Tx spatial filter. Support {2, 4, 8} for the number of multiple PRACH transmissions with the same Tx spatial filter.
	
	Yes
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter
	
	N/A
	N/A
	N/A
	
	Optional with capability signalling.

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2.
Support of dynamic waveform switching for SUL and inter-band UL-CA
Note: If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2

	No
	Yes
	
	Dynamic waveform switching is not supported 
	per Band
	N/A
	N/A
	N/A
	Note: UE does not expect to be configured with more than 1 carrier per band if this feature is enabled.

	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling

	54. NR_cov_enh2
	54-3b
	Dynamic waveform switching
	[bookmark: _Hlk149676329]Support of dynamic waveform switching for intra-band UL-CA.

	54-3
	Yes
	
	[bookmark: _Hlk149676296]Dynamic waveform switching is not supported for intra-band UL-CA. 
	per Band
	N/A
	N/A
	N/A
	
	Optional with capability signaling.
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	Nokia, NSB
		54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].
 Support for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	
	Yes
	N/A
	Dynamic waveform switching is not supported 
	Per FS
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	PHR enhancement for dynamic waveform switching is not supported
	Per FS 
	N/A
	N/A
	N/A
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	ZTE
	UE features for dynamic switching between DFT-S-OFDM and CP-OFDM
It is still under discussion whether the dynamic waveform switching can be applicable to PUSCH scheduled by DCI format 0_3, then the UE feature of supporting of dynamic waveform switching for DCI format 0_3 is still pending until the solid agreement in RAN1 is achieved.
From last meeting agreements, the basic FG has supported dynamic waveform switching for DCI format 0_1/0_2. But it is FFS whether to separate this FG for multi-PUSCH scheduling and FFS whether/how to separate this FG for single-carrier case and multiple-carrier case.

· Multi-PUSCH scheduling in time domain
	Agreement
For UE configured with multi-PUSCH scheduling in time domain in a carrier (i.e. pusch-TimeDomainAllocationListForMultiPUSCH), DCI format 0_1 supports 1-bit field for dynamic waveform switching indication.
· When configured, 1-bit field indicates waveform for all scheduled PUSCH transmissions.


There was an agreement on the joint processing between DWS and NRU. In case the UE is configured with multi-PUSCH scheduling in time domain in a carrier (i.e. pusch-TimeDomainAllocationListForMultiPUSCH), only DCI format 0_1 supports 1-bit field for dynamic waveform switching indication. There is no need to mandatory support the joint processing between DWS and NRU, so the reporting of this capability is needed. The basic FG for single PUSCH with single TB scheduled by single DCI format 0_1 is the prerequisite feature group for the FG for multi-PUSCH scheduling. The component of this FG is supporting dynamic waveform switching if UE is configured with multi-PUSCH scheduling in time domain in a carrier. 
But the UE capability can also be distinguished based on the NRU band and non-NRU band, then if UE reporting type is per Band or per BC, we can also accept that not separate this FG for multi-PUSCH scheduling.
Proposal 6: If UE reporting type is per UE, support separate FG for multi-PUSCH scheduling in time domain in a carrier.
Proposal 7: If UE reporting type is per Band or per BC, no need to separate this FG for multi-PUSCH scheduling in time domain in a carrier.

· Multiple carriers
The above cases of PUSCH with single TB scheduled by single DCI format 0_1 or 0_2 or multi-PUSCH scheduling in time domain in a carrier both belong to the single carrier case. In single carrier case, there is no complicated issues on the special preference on the band combination. Then the granularity of UE features can be per UE or per band. 
For inter-band scenario of multiple carriers, UE can be allowed different waveforms on different carriers.
But for intra-band scenario of multiple carriers, UE may not be allowed different waveforms on different carriers. 
It is better to split the case of single carrier/ inter-band scenario of multiple carriers from the intra-band scenario of multiple carriers when considering the FGs for dynamic waveform switch. It is preferred to separate this FG for intra-band scenario of multiple-carrier.
Proposal 8: Separate the UE FG for dynamic waveform switching in Rel-18 for intra-band scenario of multiple-carriers.

As the basic FG supports single carrier and inter-band scenario of multiple carriers, then the reporting type of UE features can be per BC. 
For the separate FG supporting intra-band scenario of multiple-carriers, the reporting type of UE features can be per Band or per BC.

Proposal 9: For FG for single-carrier case or inter-band scenario of multiple carriers case, per BC reporting should be supported.
Proposal 10: For FG for intra-band scenario of multiple-carriers case, per Band or per BC reporting should be supported.
Proposal 11: Consider the following UE FGs for dynamic waveform switching in Rel-18 further NR coverage enhancements.
	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

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	
	Yes
	
	Dynamic waveform switching is not supported 
	FFS
Per BC
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3b
	Dynamic waveform switching applicable to multi-PUSCH scheduled in intra-band scenario of multiple carriers 
	Support dynamic waveform switching if UE is configured with multi-PUSCH scheduled in intra-band scenario of multiple carriers
	54-3
	Yes
	
	Dynamic waveform switching applicable to multi-PUSCH scheduled in intra-band scenario of multiple carriers is not supported 
	Per band or Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling.
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	vivo
	2.3	UE features related to dynamic waveform switching
According to the discussions in [7] on dynamic waveform switching, some remaining issues still needs to be discussed. Based on the agreed UE features of supporting DWS for PUSCH transmissions dynamically and PHR enhancement for DWS [2], some details need to be updated for 54-3 and 54-3a. 
DWS is proposed to be supported for PUSCH transmissions scheduled by DCI0_3 format according to the discussions provided in [7], and the bracket of 0_3 should be removed.
Regarding whether 54-3 should be separated for multi-PUSCH scheduling, in our view, since it’s aready agreed to use single bit for multi-PUSCH scheduling in one serving cell, there’s no need to separate this feature. Therefore, we propose to remove corresponding text yellow shaded.
Regarding whether 54-3 should be separated for for single carrier case and multi-carrier case, since this depends on the discussion on the support of DCI0_3 and at least for inter-band case, it would be good to separate this fearture. More discussions are needed.
According to above, details of the DWS related UE feature groups are updated as is shown in Table 3, and we have following proposal.
Proposal 3:
· RAN1 to discuss UE feature groups provided in Table 3 to support dynamic waveform switching and PHR of both CP-OFDM and DFT-s-OFDM waveforms.
Table 3. Potential UE features of supporting UE location verification in Rel-18 NTN.
	Feature group
	Components
	Prerequisite FG
	Need for the gNB to know if the feature is supported
	Consequence if the feature is not supported by the UE
	Type
(Per UE/ Per Band/ Per BC/ Per FS/ Per FSPC
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	54-3: Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2/0_3.
FFS whether to separate this FG for multi-PUSCH scheduling.
FFS whether/how to separate this FG for single-carrier case and multiple-carrier case.
	
	Yes
	Dynamic waveform switching is not supported
	FFS
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling

	54-3a: PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH.
	54-3
	Yes
	UE does not support PHR of both CP-OFDM and DFT-s-OFDM for PUSCH transmissions scheduled by DCI0_1/2/3 when DWS is enabled.
	
	N/A
	N/A
	
	Optional with capability signaling
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	Intel
	UE features for dynamic waveform switching
For dynamic waveform switching between DFT-s-OFDM and CP-OFDM waveform, it was agreed that this feature can be applied for the PUSCH which is scheduled by DCI format 0_1 or 0_2. Further, it was agreed that dynamic waveform switching can be applicable for the multi-PUSCH scheduling. However, RAN1 has not concluded whether dynamic waveform switching is applicable for PUSCH transmission which is scheduled by DCI format 0_3, i.e., multi-cell scheduling. 
In our view, it is not clear the need to define separate FGs for all different cases, e.g., when dynamic waveform switching is applied for single-PUSCH or multi-PUSCH scheduling, or single-cell or multi-cell scheduling. In particular, a single FG for dynamic waveform switching would be sufficient. 
Based on the discussions above, Table 2 illustrates suggested update for UE feature groups for dynamic waveform switching. 
[bookmark: _Ref94282039]Table 2. UE feature groups for dynamic waveform switching
	Index
	Feature group
	Components
	Prerequisite feature groups

	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].
FFS whether to separate this FG for multi-PUSCH scheduling
FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	

	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3


Proposal 2
· For UE feature groups of dynamic waveform switching
· Consider Table 2 for UE feature groups of dynamic waveform switching.
· UE features for dynamic waveform switching are defined per UE. 
· FDD/TDD and FR1/FR2 differentiation is not necessary.
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	Spreadtrum
	FGs for dynamic switching between DFT-S-OFDM and CP-OFDM
In RAN1#114 meeting, the following agreements were reached for support dynamic waveform switching [2]. 

	Agreement
· Introduce following FGs
	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].

FFS whether to separate this FG for DCI 0_1/0_2[/0_3]

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	FFS
	Yes
	
	Dynamic waveform switching is not supported 
	FFS
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH

FFS details
	
	
	
	
	
	
	
	
	
	






During RAN1#114bis meeting [1], some agreements were achieved as following:
	Agreement
· Add a note in FG 54-3: If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
· Delete “FFS whether to separate this FG for DCI 0_1/0_2[/0_3]” from FG 54-3

Agreement
· No prerequisite FG is defined for FG 54-3

Agreement
· FG 54-3a is updated as follows
	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH

FFS details
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling






For dynamic waveform switching for DCI format 0_3, as per announcement by Mr. Chair during Friday MCE maintenance session, all contributions and discussions related to whether/how Transform precoder indicator field is supported in DCI format 0_3 will be treated as part of MCE maintenance AI in RAN1#115 meeting. Thus, it can be put in bracket and discussed after further progress is made. 
Proposal 2. DCI format 0_3 can be discussed after further progress is made. 
FG 10-17 is basic feature group for multi-PUSCH UL grant.  For single PUSCH scheduling and multi-PUSCH scheduling scheduled by DCI format 0_1 can be in a basic FG 54-3 if UE support FG 10-17. Considering FG 10-17 is reported per band, so the type of the FG 54-3 should be based on the granularity of per band, which is sufficient.
Proposal 3.  FG 54-3 is not separated for multi-PUSCH scheduling.
· Add a component in FG 54-3: Support of dynamic waveform switching for multi-PUSCH scheduling
· Add a note in FG 54-3: If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling
· Delete “FFS whether to separate this FG for multi-PUSCH scheduling” from FG 54-3
· Reporting type of FG 54-3 is per band

In RAN1#114b-e meeting, whether/how to separate FG 54-3 for single-carrier case and multiple-carrier case was discussed. From our perspective, DWS feature can be applied to single carrier case and multi-carrier case. Thus, multi-carrier case can be component in basic FG 54-3. The main problem is to apply different waveform across different CCs which share the same PA is difficult. Such PA sharing mainly occurs for intra-band contiguous CA. For intra-band non-contiguous CA and inter-band CA, different PA per CC will always assumed. Thus, different carrier can be used in latter case. But some companies argured PA also may be shared by different CC in inter-band UL CA case. Thus, only without sharing a PA for more than one CC for CA case can be included in basic FG 54-3. For the case of different waveform across different CCs which share the same PA in multi-carrier case, it can be considered as a separate FG. 

Proposal 4.  Add a component in FG 54-3: Support of dynamic waveform switching for single-carrier and multi-carrier case.
· “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case” in FG 54-3 is deleted
· Add a note in FG 54-3: Multi-carrier cases where multiple CCS share one PA are excluded

Proposal 5. Different waveform type on multi-carrier supported by the same PA can be a separate FG.



	[8]
	OPPO
	Dynamic Waveform Switching 
UE with DWS Should have perquisite of DFT transform precoding capability. DFT-S-OFDM waveform is beneficial for UL coverage limited scenario because of its lower PAPR compared with CP-OFDM waveform. Dynamic switching between DFT-S-OFDM and CP-OFDM has been discussed in the previous meetings. In PHR enhancement discussion, in order to assist gNB decision on waveform switching, UE has to report PHR of assumed PUSCH whose waveform is different from the actual PUSCH transmission.
UE feature for dynamic waveform switching has been discussed in previous meetings, FGs for dynamic waveform switching 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 signaling 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

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].
FFS whether to separate this FG for multi-PUSCH scheduling
FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	
	Yes
	
	Dynamic waveform switching is not supported 
	
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling



Proposal 4: Slightly prefer a single FG for multi-PUSCH scheduling. Delete “FFS whether to separate this FG for multi-PUSCH scheduling” from FG 54-3.
Proposal 5: Not necessary to separate FG for single-carrier case and multiple-carrier case. Delete “FFS whether to separate this FG for multi-PUSCH scheduling” from FG 54-3. And add a note in FG 54-3: UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled.
Proposal 6: Reporting type of FG 54-3 is per band.
Proposal 7: For Dynamic waveform switching, adopt the following FG.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signaling 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

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].
FFS whether to separate this FG for multi-PUSCH scheduling
FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	
	Yes
	
	Dynamic waveform switching is not supported 
	Per band
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled.
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	Per band
	
	
	
	
	Optional with capability signaling







	[9]
	CATT
	FG 54-3
For FG 54-3, it needs to be discussed and decided whether dynamic waveform switching is supported for DCI format 0_3 in the maintenance session and update the feature group correspondingly later.
For multi-PUSCH scheduling, it was agreed that the 1-bit field indicates waveform for all the scheduled PUSCH transmissions. So it is simpler than multiple consecutive PUSCHs scheduled by separate DCIs which indicates separate waveform for each scheduled PUSCH. Therefore, it is not needed to separate this FG for multi-PUSCH scheduling.
For reporting granularity, we think ‘per band’ can be considered.
Proposal 2: For FG 54-3,
· No separation for multi-PUSCH scheduling
· Support ‘per band’ granularity.



	[10]
	xiaomi
	Dynamic switching between DFT-s-OFDM and CP-OFDM
According to the proposed FGs which is the outcome of RAN1 #114bis for DWS [1][2], the FFS needs to be discussed further.
· For 54-3, 
· Currently, RAN1 hasn’t made any agreements on DCI 0_3 yet, and it is suggested to discuss this feature in the MC AI;
· UE reports whether different waveforms are supported for certain carrier combinations for intra-band CA and inter-band CA, so the report granularity is suggested as per FSPC.

Based on the discussions above, we propose:
Proposal 2: Adopt the following for DWS operation UE features
· For 54-3, 
· Currently, RAN1 hasn’t made any agreements on DCI 0_3 yet, and it is suggested to discuss this feature in the MC AI;
· UE reports whether different waveforms are supported for certain carrier combinations for intra-band CA and inter-band CA, so the report granularity is suggested as per FSPC.


	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

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].

FFS whether to separate this FG for DCI 0_1/0_2[/0_3]

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	FFS
	Yes
	
	Dynamic waveform switching is not supported 
	FFS per FSPC
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH

FFS details
	54-3
	Yes
	N/A
	PHR enhancement for dynamic waveform switching is not supported.
	
	N/A
	N/A
	N/A
	
	Optional with capability signaling.





	[11]
	Panasonic
	Dynamic waveform switching
In RAN1#114bis, the following FG structure related to dynamic waveform switching was agreed.
	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].
Note: If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0-2.

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	
	Yes
	
	Dynamic waveform switching is not supported 
	FFS
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling


On “FFS whether to separate this FG for multi-PUSCH scheduling”, we think basically separation for multi-PUSCH scheduling is not necessary. That means the capability itself is single capability but depending on the capability of multi-PUSCH scheduling, DWS for multi-PUSCH scheduling is supported. For the FG structure, it can be realized by adding note that if UE supporting this FG supports FG on multi-PUSCH scheduling, the UE supports FG 54-3 with multi-PUSCH scheduling. On the other hand, the potential concern is that the reporting type of multi-PUSCH scheduling is per band. If FG 54-3 is defined per UE, this FG may require different test depending on band, especially depending on whether multi-PUSCH scheduling is supported or not. Then, to have separate FG might be reasonable.
On “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case”, we think at least multi-carrier of self-scheduling might not be required to have separate FG. For cross-carrier scheduling case, one possibility could be the capability itself is single capability but depending on the capability of “crossCarrierScheduling-SameSCS” and “crossCarrierSchedulingUL-DiffSCS-r16multi-PUSCH scheduling”, DWS for cross-carrier scheduling is supported. However, similar to the above FG for multi-PUSCH scheduling, RAN2 guideline on UE capability definitions should be considered for the decision on whether/how to separate this FG for single-carrier case and multiple-carrier case and/or whether/how to separate this FG for self-scheduling and cross-carrier scheduling.
For type, if dynamic waveform switching is supported for multiple PUSCHs on multiple carriers, waveform switching to DFT-s-OFDM in one cell may not help improving coverage in case RF is shared among carriers. Therefore, if dynamic waveform switching is supported for multiple PUSCHs on multiple carriers, how to handle RF sharing should be addressed. If dynamic waveform switching is supported even for concurrent transmission scheduled / configured over multiple PUSCHs on multiple carriers, in order to handle RF sharing issue, we prefer “per band and band combination” or “per FSPC” for type as such indication can distinguish RF sharing case and to report “capable” only when RF is not shared. Another possibility is reporting type of FG 54-3 itself is per band and adding a note in FG 54-3 that UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled as identified in RAN1#114bis. It can address inter-band CA and can address potential concern with intra-band CA. Although inter-band CA with shared PA is not addressed, we think it would not be a significant problem in practical.
Observation 1: Regarding “FFS whether to separate this FG for multi-PUSCH scheduling” we are open to have single or separate FG. Reporting type should be considered for further discussion.
Observation 2: Regarding “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case”, at least multi-carrier of self-scheduling might not be required to have separate FG. Whether/how to separate this FG for cross-carrier scheduling case should also be discussed. RAN2 guideline on UE capability definitions should be considered for further discussion.
Proposal 3: On reporting type, we prefer either of the following options.
· Option 1: Reporting type of FG 54-3 is “per band and band combination” or “per FSPC”
· Option 2:
· Reporting type of FG 54-3 is per band.
· Add a note in FG 54-3: UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled.
 

	[12]
	CMCC
	For dynamic waveform switching, the previous agreement like the following only support DCI format 0_1 and 0_2.
	Agreement
Configuration of dynamic waveform switching indicator field, for a BWP, is separately configurable between DCI format 0_1 and DCI format 0_2.



The DCI format 0_3 is used for multi-cell PUSCH scheduling with a single DCI. The payload size of DCI 0_3 may be larger than DCI 0_1 and 0_2 due to the multi bit fields for multi PUSCHs, which would cause reduction of coverage. Consider this DWS feature is used for coverage enhancement, whether these two features should be supported together may need discussion in maintenance.

Proposal 1:
The 0_3 in FG 54-3 should be removed. Whether DCI format 0_3 support DWS should be discussed in maintenance firstly.

For the granularity of reporting type of FG 54-3, per UE or per band should be enough.

Proposal 2:
Type of the FG 54-3 could be per UE or per band.


	[13]
	China Telecom
	N/A

	[14]
	NTT DOCOMO
	For dynamic switching between DFTS-OFDM and CP-OFDM, the latest status is as follows: 
	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

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	
	Yes
	
	Dynamic waveform switching is not supported 
	FFS
	N/A
	N/A
	N/A
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	
	
	
	
	
	
	Optional with capability signaling.



For FG 54-3, there are a few FFS points for components: 
· On the support of DWS in DCI format 0_3, neither CovEnh WI nor MCE WI discuss this issue sufficiently. In RAN1#114bis, it was suggested by Chair that MCE WI maintenance session treats this issue in the future. Therefore, although we are technically ok to support this, it seems further discussion in MCE WI maintenance is needed. And then, if MCE maintenance reaches a consensus to support DWS for DCI format 0_3, RAN1 can continue the discussion on how to define the corresponding FG for this functionality. Even in this case, it could be more straightforward to have that discussion in MCE UE feature session in our view (although we are totally open for the discussion place). With this approach, we would assume neither CovEnh maintenance nor UE feature session will require further discussions on “DWS + DCI 0_3” issue. Thus, our suggestion for FG 54-3 would be to remove “[0_3]”. 
· For the issue on FG separation for multi-PUSCH scheduling, we think DWS for single PUSCH scheduling and for multi-PUSCH scheduling require almost the same UE behavior. Thus, for a band where UE supports multi-PUSCH scheduling, the support of DWS should be able to imply both for single PUSCH scheduling and multi-PUSCH scheduling without additional FG. In the meanwhile, this aspect may also depend on the Type of FG 54-3. For instance, if FG 54-3 is defined per UE, and also defined for both single PUSCH scheduling and multi-PUSCH scheduling, this FG may require different testing depending on bands, especially depending on whether multi-PUSCH scheduling is supported or not. This may cause “under reporting” issue, and if so, FG separation between single PUSCH scheduling (which should be covered by FG 54-3) and multi-PUSCH scheduling (which can be covered by another FG) may be reasonable. 
· For the issue of multi-CC support, we believe FG 54-3 can report the support of DWS at least for inter-band CA as well as single-CC operation. Meanwhile, for intra-band CA operation, we expect UE/chip vendors would prefer to treat differently, which is indeed understandable. After some discussions in RAN1#114bis, the following alternative is proposed:
· Alt-1: Define FG 54-3 for the support of DWS in the operation with both single-CC and inter-band CA, with a Note that says“UE does not expect to be configured with more than 1 carrier per band if this feature is enabled”
Our understanding is that with this alternative 1, the FG 54-3 can report the support of DWS for single-CC operation and for inter-band CA operation, while it is clarified that DWS is not yet supported for intra-band CA operation. A potential concern of this approach would be the risk of under-reporting especially when the UE implements inter-band CA by sharing a single PA across the bands. Since we think such an implementation is not a majority, the alternative approach would still be preferable in our view. 
Based on this approach, one missing case in our understanding is intra-band non-contiguous CA, which we believe also considers an implementation of separate PA per CC. Given that the implementation should be similar to the one for inter-band CA operation, we believe the support of DWS for this operation should also be defined, and can also be incorporated in FG 54-3. Meanwhile, if there is a concern, we would be ok to define another FG for reporting this. 
With the above approach, RAN1 also needs to discuss Type for this FG. Based on the approach above, we believe the candidates would be either per UE or per band. Our current view is that per band could be more natural, considering that the assumption of CCs in a band could be different in different band. Meanwhile, we would also be ok to go with per UE, in which we assume FR1/FR2 differentiation could also be considered. 
For FG 54-3a, RAN2 agreed to support PHR enhancement, and RAN1 has received an LS related to this decision. However, since we have already agreed to define this FG itself, we do not see so many remaining issues for this FG. The only point that needs to be concluded is Type, however, since Type of FG 54-3 (prerequisite FG of 54-3a) is still under discussion, we think it should be safer to postpone the discussion of FG 54-3a Type, considering RAN2 guidance that suggests finer granularity than prerequisite FG. 
In summary, for UE features related to dynamic waveform switching, we have the following proposal
[bookmark: _Hlk146273527]Proposal 2: For FG 54-3, we propose the following:
· For components, 
· For the support of DWS for DCI 0_3, further discuss in MCE WI maintenance session, and remove [0_3] from FG 54-3 for now
· For the combination of DWS and multi-PUSCH scheduling, assuming per-band for FG 54-3, additional FG is NOT necessary
· For the support of DWS for multi-carrier case, conclude (and clarify, if needed) this FG implies the support of DWS for single-CC operation and for inter-band CA operation
· Adding a Note to alleviate a potential UE implementation burden for intra-band CA operation, e.g., “UE does not expect to be configured with more than 1 carrier per band if this feature is enabled”
· Additionally, discuss how to report the support of DWS for intra-band non-contiguous CA
· Type of FG 54-3 should be per band or per UE with FR1/FR2 differentiation

Proposal 3: For FG 54-3a, defer RAN1 discussion until at least Type of FG 54-3 is concluded



	[15]
	Apple
	FG54-3 Dynamic waveform switching 
	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)

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3]

FFS whether to separate this FG for DCI 0_1/0_2[/0_3]

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	FFS
	Yes
	
	Dynamic waveform switching is not supported 
	FFS


The first open issue of FG54-3 is whether support dynamic waveform switching for DCI format 0_3. Multiple UL carrier supporting dynamic waveform switching is still open, and this will be discussed under the multi-carrier enhancement WI. If dynamic waveform switching is supported for DCI format 0_3, same handling as DCI format 0_2 can be applied. 
Proposal 4: Waiting for the outcome from multi-carrier enhancement discussion to decide whether support dynamic waveform switching for DCI format 0_3. 
The second open issue is whether to separate FG54-2 for multi-PUSCH scheduling, one DCI scheduling multiple PUSCH was defined for Rel-16 NR-U and Rel-17 above 52.6GHz. A separate UE feature should be defined for supporting dynamic waveform switching in the unlicensed band, the prerequisite for this feature should be FG54-3 and, FG10-17 or FG24-1e/ FG24-1g/ FG24-4a/ FG24-5a.
Proposal 5: Define a separate UE feature supporting dynamic waveform switching in the unlicensed band.
The third open issue is whether/how to separate this FG for single-carrier case and multiple-carrier case.
Dynamic waveform switching for multiple UL carriers was discussed in the previous RAN1 meetings. Normally, for intra-band UL CA, two cells and associated gNBs are co-located. So, it’s hard for UE to transmit different waveforms at the same time. Considering ongoing RAN4 WI on intra-band non-collocated CA, RAN4 assumes UE has the capability to transmit with different waveforms on two carriers. Thus, it makes sense for UE to report whether the same waveform should be assumed on scheduled carriers for intra-band UL CA. If UE reports that the same waveform should be kept in UL CA, the waveform indicated in the dynamic waveform indication information field from each scheduling DCI should be the same; otherwise, it’s gNB scheduling error. For inter-band UL CA, as discussed in the last meeting, there is the case that two frequency bands are adjacent. It does not preclude the UE implementation to use one baseband to handle signals from two frequency bands. UE can report whether the same waveform is assumed for inter-band UL CA as well. With these complicated capability indications, per FSPC report should be supported.
Proposal 6: The report granularity of FG54-3 is per FSPC.


	[16]
	Sharp
	Dynamic waveform switching
For FG 54-3 and 54-3a, one of the discussion points is the granularity of the capability indication. In existing UEs support to be configured transform precoder (i.e. both two waveforms) per BWP. Then for the functionality of dynamic switching, considering the necessity of DWS from coverage enhancement perspective, we slightly prefer to indicate per band.
Proposal 4: Type for FG 54-3/54-3a is per band
Proposal 5: UE feature for dynamic waveform switching is defined according to Table 2.

Table 2: UE features for dynamic waveform switching
	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
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].
FFS whether to separate this FG for multi-PUSCH scheduling
FFS whether/how to separate this FG for single-carrier case and multiple-carrier case
	
	Yes
	
	Dynamic waveform switching is not supported 
	per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	54. NR_cov_enh2
	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH
	54-3
	Yes
	N/A
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH is not supported
	per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling.







	[17]
	Samsung
	[bookmark: _Toc115582229]2.3 Dynamic switching between DFT-S-OFDM and CP-OFDM
A single FG for the support of dynamic waveform switching for DCI formats 0_1 and 0_2 is sufficient. 
A single FG for the support of dynamic waveform switching for single carrier case and multi-carrier case is sufficient.
Proposal 3: A single FG for the support of dynamic waveform switching for DCI format 0_1 and 0_2 is introduced.
Proposal 4: A single FG for the support of dynamic waveform switching for single carrier and multiple carriers.
Proposal 5: FGs 54-3/3a are per UE.


	[18]
	Ericsson
	2.1 Dynamic waveform switching
[bookmark: _Hlk142043998]Regarding whether to separate this FG for multi-PUSCH scheduling, RAN1 agreed that the new DCI field indicates a waveform for all scheduled PUSCH transmissions. In this sense, there is no difference from scheduling a single PUSCH and no need to separate the FG for multi-PUSCH scheduling.
If dynamic waveform switching is configured for a single-carrier scenario, per-band Type would suffice. If both dynamic waveform switching and UL CA are configured for a UE, per-BC type is preferred, so that gNB can configure the feature in one or multiple of the UL carriers, depending on the need of coverage enhancement. Per FSPC can provide UE capability with a finer granularity but would complicate gNB scheduling and configuration of the feature. Regarding the last FFS in the column of Components, if different UE capabilities between single carrier case and multiple carriers case can be indicated with a proper granularity of UE feature type, there is no need to have separate UE features. 
For dynamic waveform switching, the UE feature discussed so far is summarized in Table 2. 
Table 2: Capabilities for dynamic waveform switching
	Index
	Feature group
	Components
	Prerequisite feature groups
	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)

	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3].

FFS whether to separate this FG for multi-PUSCH scheduling

FFS whether/how to separate this FG for single-carrier case and multiple-carrier case

	
	Dynamic waveform switching is not supported 
	FFS
Per band for single-carrier scenario, Per BC for UL CA

	54-3a
	PHR enhancement for dynamic waveform switching 
	Reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH

	54-3
	
	


[bookmark: _Toc142571667][bookmark: _Toc142571668][bookmark: _Toc142571678][bookmark: _Toc95746018][bookmark: _Toc142571666][bookmark: _Toc142571665][bookmark: _Toc101477930][bookmark: _Toc95746019][bookmark: _Toc101477931][bookmark: _Toc142571731][bookmark: _Toc84002564][bookmark: _Toc95746020][bookmark: _Toc101477932][bookmark: _Toc142571694][bookmark: _Toc142571695][bookmark: _Toc84022364][bookmark: _Toc142571699][bookmark: _Toc142571700][bookmark: _Toc142571725][bookmark: _Toc142571726][bookmark: _Toc142571724][bookmark: _Toc84063242][bookmark: _Toc142571727][bookmark: _Toc142571732][bookmark: _Toc142571733][bookmark: _Toc142571736][bookmark: _Toc142571730][bookmark: _Toc142571737][bookmark: _Toc142571679][bookmark: _Toc142571729][bookmark: _Toc142571735][bookmark: _Toc142571734][bookmark: _Toc84063250][bookmark: _Toc142571680][bookmark: _Toc84022134][bookmark: _Toc142571696][bookmark: _Toc142571693][bookmark: _Toc142571697][bookmark: _Toc142571728][bookmark: _Toc142571698][bookmark: _Toc142571723][bookmark: _Toc142571850][bookmark: _Toc142571851][bookmark: _Toc142571848][bookmark: _Toc142571744][bookmark: _Toc142571854][bookmark: _Toc142571857][bookmark: _Toc142571739][bookmark: _Toc142571855][bookmark: _Toc142571760][bookmark: _Toc142571745][bookmark: _Toc142571859][bookmark: _Toc142571852][bookmark: _Toc142571874][bookmark: _Toc142571741][bookmark: _Toc142571747][bookmark: _Toc142571849][bookmark: _Toc142571740][bookmark: _Toc142571853][bookmark: _Toc142571875][bookmark: _Toc142571878][bookmark: _Toc142571738][bookmark: _Toc142571856][bookmark: _Toc142571858][bookmark: _Toc142571876][bookmark: _Toc142571877][bookmark: _Toc142571879][bookmark: _Toc142571742][bookmark: _Toc142571847][bookmark: _Toc142571759][bookmark: _Toc142571846][bookmark: _Toc142571743][bookmark: _Toc142571746][bookmark: _Toc142571897][bookmark: _Toc142571882][bookmark: _Toc142571880][bookmark: _Toc142571881][bookmark: _Toc142571883][bookmark: _Toc142571898]UE feature for dynamic waveform switching is defined according to Table 2.


	[19]
	MediaTek
	Feature 54-3: Dynamic waveform switching
One remaining issue is whether this feature should be separated based on the DCI format which signals the switching trigger. Another issue is whether this feature should be separated for the case where a single DCI scheduling multiple PUSCH. In our view, there is no clear motivation to separate this FG on either one of these cases. We propose the following: 
Proposal 3: Do not separate FG-54-3 for multi-PUSCH. 
Proposal 4: Do not separate FG-54-3 for single-carrier and multi-carrier cases.

In the last RAN1-114bis, the following proposal was discussed online. In our view, this is acceptable and we propose to agree to the below proposal.
	(Online) Proposal 4-3a:
· “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case” in FG 54-3 is deleted
· Reporting type of FG 54-3 is per band
· Add a note in FG 54-3: UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled



Proposal 5: Reporting type of FG 54-3 is per band. Add a note in FG 54-3: UE does not expect to be configured with more than 1 UL carrier per band if this feature is enabled. 

Feature 54-3a: PHR enhancement for dynamic waveform switching
In the previous RAN1-114bis meeting. FG 54-3 was agreed as a prerequisite for FG 54-3. Therefore, the indication type for FG 54-3a should be the same as FG-54-3. 
[bookmark: _Hlk127110976]Proposal 6: Indication type for FG 54-3a is the same as the indication type of FG-54-3. 


	[20]
	Qualcomm
	Redefining FG 54-3

DWS can be enabled for multiple carriers in uplink --- no significant challenges are anticipated. However, for any two carriers that belong to the same band, some additional challenges are anticipated when DWS is enabled. In the absence of any restriction on waveform selection for such scenarios, a UE needs to be prepared for different combinations of waveforms to be transmitted using the same PA. The number of such combinations grows rapidly as the number of carriers on the same band grows. Similar issues arise when two carriers in two different bands are transmitted using the same PA.
With these challenges in mind, we suggest that the UE feature group 54-3 be modified to allow a UE to report the number of carriers in a band over which it can support DWS. If a UE is only comfortable with DWS for inter-band CA, then the UE shall indicate the number of carriers to be 1 for each band where the UE can support DWS. A zero would indicate no ability to support DWS in that band.
This does represent a departure from the current description for this FG, but we believe this modification allows a UE to better indicate its capability for inter-band and intra-band scenarios. We suggest that following: 
Proposal 1: Modify UE feature 54-3 as follows (new text in red):
	54-3
	Dynamic waveform switching
	Number of CCs in a band in which a UE can support DWS for formats 0_1/0_2



	FFS
	Yes
	
	Dynamic waveform switching is not supported 
	Per band
	N/A
	N/A
	N/A
	UE is not expected to be configured with more than this number of CCs in this band if DWS is enabled in any of the carriers configured in this band.

If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2
	Optional with capability signaling.




Regarding the applicability of this feature to multi-PUSCH scheduling via DCI Format 0_3, we suggest that it be discussed under Agenda 8.12.1. We make the following proposal:
Proposal 2: Support for DWS in DCI 0_3 to be decided under Agenda 8.12.1. 
For FG 54-3a, we think FG 54-3 must be indicated with the same granularity as FG 54-3.
Proposal 3: FG 54-3a is indicated with the same granularity as FG 54-3.



Discussion
Proposal 4-1:
· Add component in FG 54-3: Support of dynamic waveform switching for SUL
	Company
	Comment

	Moderator
	Summary of companies view
· Component: 
· “Support of dynamic waveform switching for SUL and inter-band UL-CA”: HW

Inter-band CA case can be discussed together with Proposal 4-4

	Panasonic
	We are fine with Proposal 4-1.

	NTT DOCOMO
	Our understanding is that the proponent wanted to clarify “when DCI carrying TPI indicates SUL, the TPI field applies to SUL operation as well”. We are fine with clarifying this. 

	ZTE
	No need to address the SUL and inter-band UL-CA as it is obviously supported, especially when we want to add the FFS part mentioned in proposal 4-4.

	QC
	We don’t think there is a need to call this out as a separate component. If we go with per band reporting, the above should be clear. 

	Ericsson
	Agree with ZTE. There is no need for a separate FG.

	Huawei, HiSilicon
	OK since it is a feature of single cell and thus already supported. But our proposal was to clarify what the supported multiple UL carriers would be and address the concerns on intra-band UL-CA, i.e. separate the intra-band UL-CA from the SUL and inter-band UL-CA. 

	Moderator
	Can be discussed after Proposal 4-4, if necessary




(Pending) Proposal 4-2:
· To be updated after progress is made in MCE maintenance on the applicability of DWS to DCI 0_3
	Company
	Comment

	Moderator
	Summary of companies view
· FFS on DCI 0_3
· Remove: HW, xiaomi, CMCC, DCM, QC, 
· Keep bracket: Nokia, ZTE, CATT
· Confirm (support): vivo, 

As per RAN1 chair’s guidance in the last RAN1 meeting, applicability of DWS to DCI 0_3 will be discussed in MCE maintenance, and hence, this issue can be discussed after some progress is made there.




Proposal 4-3:
· Delete “FFS whether to separate this FG for multi-PUSCH scheduling” in FG 54-3
	Company
	Comment

	Moderator
	Summary of companies view
· FFS on multi-PUSCH
· Confirm (no separation for multi-PUSCH): Nokia, ZTE, vivo, Intel, Spreadtrum (by adding component and note), OPPO, CATT, DCM, E///, MTK, 
· Separate FG: Apple

	Panasonic
	We are fine with Proposal 4-3. We think similar to DCI format 0-1/0-2 a note that “if UE supporting this FG supports FG on multi-PUSCH scheduling, the UE supports FG 54-3 with multi-PUSCH scheduling” could be added.

	NTT DOCOMO
	Agree to confirm. 

	ZTE
	Fine with the proposal.

	Apple
	Ok to remove this FFS if at least the report type is per band.

	Sharp
	We are fine with the Proposal 4-3.

	Xiaomi
	fine 

	Ericsson
	Support Proposal 4-3.

	Spreadtrum
	Agree with Panasonic. We can add a note in FG 54-3: If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling

	Moderator
	Can be discussed after Proposal 4-4



Agreement
· Delete “FFS whether to separate this FG for multi-PUSCH scheduling” in FG 54-3
· Add a note in FG 54-3: If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling


Proposal 4-4:
· Reporting type of FG 54-3 is per band
· Delete “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case” in FG 54-3
· FFS Add Note: UE does not expect to be configured with more than 1 carrier per band if this feature is enabled
· FFS Add component to report the number of CCs in a band in which a UE can support DWS for formats 0_1/0_2
	Company
	Comment

	Moderator
	Summary of companies view
· Component: 
· Number of CCs in a band in which a UE can support DWS for formats 0_1/0_2: QC
· FFS on single carrier and multi-carrier
· Keep FFS: Nokia
· Separate FG for multi-carrier: vivo
· Incorporate multi-carrier support: Intel, Spreadtrum (independent PA case only, to be clarified at Note), OPPO (single CC per band case only), DCM (inter-band and intra-band non-contiguous CA), Samsung, MTK, 
· Type
· Per UE: Intel (no FDD/TDD diff, no FR diff), CMCC, DCM, Samsung, 
· Per band: HW, Spreadtrum, OPPO, CATT, CMCC, DCM, Sharp, E/// (for single CC), MTK, QC
· Per BC: ZTE, E/// (for multi-CC)
· Per FS: Nokia
· Per FSPC: xiaomi, Apple, 
· Note: 
· “Note: UE does not expect to be configured with more than 1 carrier per band if this feature is enabled.”: HW, OPPO, DCM, MTK, 
New FG
· For intra-band CA: HW, ZTE
· Component: 
· “Support of dynamic waveform switching for intra-band UL-CA”: HW
· Pre-requisite: 
· FG54-3: HW, ZTE
· Need for gNB to know: Yes: HW, ZTE
· Type: 
· per band: HW, ZTE
· per BC: ZTE
· for PA shared multi-CC: Spreadtrum
· for intra-band contiguous CA: DCM

The main discussion point is how to report the support of DWS for
· single-carrier case
· multi-carrier case, with potentially separated for 
· Intra-band contiguous CA (shared PA)
· Inter-band CA and Intra-band non-contiguous CA (independent PA)

One possible way forward would be to report per band without separating single-carrier and multicarrier cases, while some condition or additional reporting are added, such as
· Add Note: UE does not expect to be configured with more than 1 carrier per band if this feature is enabled
· For this case, the concern on Intra-band contiguous CA (shared PA) case can be addressed, while this may be too much restriction for Intra-band non-contiguous CA (independent PA) case
· Add component to report the number of CCs in a band in which a UE can support DWS for formats 0_1/0_2
· For this case, UE can report “1”, i.e., no support of intra-band CA case for each band, while inter-band CA case is supported. If UE can support intra-band CA case, the UE reports more than 1 for the band. This option provides more flexibility than the 1st note, while signalling overhead is increased.

Companies are also encouraged to provide view on the FFS parts in the proposal.

	Panasonic
	The first and second bullet of Proposal 4-4 with the first FFS is fine to us.
On second FFS, we think reporting 1 or 2 might be beneficial to indicate the support of intra-band CA, but we are not sure there is the merit reporting 2 or more. If only reporting 1 or 2 is important, separate capability for intra-band UL CA might be sufficient.

	NTT DOCOMO
	Support the two main bullets. For the two FFS points, we think it needs a binary choise. The first FFS precludes the support of DWS for intra-band CA by FG 54-3. The second FFS intends to cover the support of DWS for intra-band CA by FG 54-3. Even with the first FFS, additional FG for the precluded case is still possibility in our understanding which basically achieves the same goal. With that in mind, we would like to hear what the group prefers for the exact formulation. For now, either approach works for us. 

	ZTE
	We prefer second FFS.

	Apple
	We prefer second FFS to add component to report the number of CCs in a band. So this FG can be supported by UE with the capability of intra-band non-collocated CA, and the signaling overhead is lower than per FSPC report. 

	Sharp
	We are fine with the Proposal 4-4.

	QC
	General direction is fine. A few companies were not happy with the first FFS, so one option is to reformulate the capability such that UE reports number of CCs in a band in which DWS is supported. We proposed the following:
[image: ]

	Ericsson
	We support per-band granularity.
Regarding the last bullet, is it the maximum number of CCs in a band? In this sense, a UE only reports one value, say 2, instead of 0, 1, and 2. 
For the second to last bullet, ‘1 carrier’ can be changed to 'the reported number of carrier(s)'. If a UE reports 0, it doesn't expect to be configured with 1 per band as well, if the feature is enabled in the carrier. Another suggestion for this bullet is to change the cause and effect relationship.
The suggestions above are as follows.
· [bookmark: OLE_LINK26][bookmark: OLE_LINK25]FFS Add Note: if a UE is does not expect to be configured with more than 1 the reported number of carrier(s) per band, it does not expect to this feature is enabled in the band.
· FFS Add component to report the maximum number of CCs in a band in which a UE can support DWS for formats 0_1/0_2

We support the second bullet of Proposal 4-4. A general comment is that if a UE reports 0 or 1 for a single carrier case, we need to modify the wording of the components or add new text to make it  compatible with single carrier and UL CA case.. 


	Huawei, HiSilicon
	Compared with the solution of additional FG to report the support for intra-band UL CA, the new proposal with reported max number of CCs in a band is not justified yet but only complicate the discussion. For example, for a UE capable of DWS for 2 intra-band CCs with 50MHz bandwidth each, why can the UE not support DWS for 3 CCs with 30MHz bandwidth each which does not exceed 100MHz RF bandwidth in the band?
Therefore, we suggest the simpler solution to have a separate FG/component for intra-band UL CA.
Proposal 4-4:
· Reporting type of FG 54-3 is per band
· Delete “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case” in FG 54-3
· FFS 
· Add Note in this FG: UE does not expect to be configured with more than 1 uplink carrier per band if this feature is enabled
· Add an additional per-band FG or a component in this FG to report the number of CCs in a band in which a UE can support DWS for formats 0_1/0_2 for more than 1 uplink carrier configured in the band



	Spreadtrum
	Support the first and second bullet of Proposal 4-4. From our perspective, we slightly prefer to support first FFS and a separate FG for intra-band UL CA case. The second FFS includes intra-band UL CA case and we are open to discuss it.



Agreement
· Reporting type of FG 54-3 is per band
· Delete “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case” in FG 54-3
· Revise component 1 in FG 54-3: Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier.
· [bookmark: _Hlk150910400]Introduce separate FG for intra-band CA for DWS, details FFS


(Pending) Proposal 4-5:
· To be updated after progress is made in Proposal 4-4
	Company
	Comment

	Moderator
	Summary of companies view
· Reporting type of FG 54-3a
· Per UE: Samsung, 
· Per band: Sharp, QC
· Per FS: Nokia



Proposal 4-5:
· The reporting type of FG 54-3a is per band


Agreement
· Introduce following FG for intra-band CA for DWS
	54. NR_cov_enh2
	54-3b
	Dynamic waveform switching for intra-band UL CA
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] for intra-band UL CA [with up to X CCs in the band].
	54-3
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	[Candidate value for X {FFS}]
	Optional with capability signaling.




5. Conclusions
Following agreements were made in this meeting.

Agreement
· Delete “FFS whether to separate this FG for CBRA and CFRA” from FG 54-1

Agreement
· Reporting type of FG 54-1 is per band

Agreement
· Delete “FFS whether to separate this FG for multi-PUSCH scheduling” in FG 54-3
· Add a note in FG 54-3: If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling

Agreement
· Reporting type of FG 54-3 is per band
· Delete “FFS whether/how to separate this FG for single-carrier case and multiple-carrier case” in FG 54-3
· Revise component 1 in FG 54-3: Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier.
· Introduce separate FG for intra-band CA for DWS, details FFS

Agreement
· Introduce following FG for intra-band CA for DWS
	54. NR_cov_enh2
	54-3b
	Dynamic waveform switching for intra-band UL CA
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] for intra-band UL CA [with up to X CCs in the band].
	54-3
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	[Candidate value for X {FFS}]
	Optional with capability signaling.
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