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1. Introduction
This document summarizes contributions submitted to AI 8.12.5 regarding UE features for coverage enhancements.
According to the updated UE features list agreed in RAN1#115 [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
· 54-3b	Dynamic waveform switching for intra-band UL CA
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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.
	
	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.



Following inputs are provided in contributions for the RAN1#116 meeting.
	[3]
	Huawei, HiSilicon
	In PRACH discussion, the following TP is endorsed in principle for TS 38.213 and an additional new UE capability is introduced for the UE behaviour introduced by this TP. 
	Agreement
The TP below is endorsed in principle for TS 38.213 and an additional new UE capability is introduced for the UE behaviour introduced by this TP.
Note1: editor can provide revisions for the TP below to avoid impacts on any feature other than Rel-18 PRACH repetitions.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE 
-	does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions,
-	does not transmit PRACH and PUSCH/PUCCH/SRS when a first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot 
-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second  repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH
where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].

*** Unchanged parts are omitted ***


Reasons for changes: Based on the existing agreement, the dropping rule of single PRACH transmission in existing spec. is reused for multiple PRACH transmissions. Further clarification is needed in the spec.

Summary of change: Dropping rule of single PRACH is extended to multiple PRACH transmissions.
Consequences if not approved: It may be not clear when applying existing dropping rule of single PRACH transmission to multiple PRACH transmissions.




The editor has revised above TP, the revised TP is given as following.
	8.1	Random access preamble
*** Unchanged parts are omitted ***
For single cell operation or for operation with contiguous carrier aggregation in a same frequency band or for operation with non-contiguous carrier aggregation in a same frequency band if the UE is not provided with intraBandNC-PRACH-simulTx-r17, a UE 
-	does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot with respect to the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions,
-	does not transmit PRACH and PUSCH/PUCCH/SRS when a first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot 
-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second  repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH
where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].
*** Unchanged parts are omitted ***



According to above agreement, an additional UE capacity should be introduced, which is related to the gap between the first or last symbol of current preamble repetition and the last or first symbol of next PRACH transmission in multiple consecutive PRACH transmissions. 
Proposal 1: Add a new feature with index FG 54-1a for PRACH coverage enhancements, belonging to features 54. NR_cov_enh2. For FG 54-1a, 
· add a component “For multiple PRACH transmissions, support of multiple preamble repetitions without a gap between the last symbol of a preamble repetition in a first slot and the first symbol of a preamble repetition in a second slot” 
· the prerequisite feature group of this capability is FG 54-1
· it is necessary for the gNB to know if the feature is supported by UEs
· if the feature is not supported, the gap between two preamble repetitions in two consecutive slots is needed by the UE for multiple PRACH transmissions.
· 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.

	[5]
	ZTE
	It means for a PRACH transmission with preamble repetitions, a UE should indicate to network whether the UE can support the capability that the UE can transmit both a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot. That is, the UE follows the legacy behavior and no new dropping rule is introduced. 
If the capability is not supported or network doesn’t know whether the capability is supported, network will assume UE would drop any one of the PRACH repetitions between the first repetition of the PRACH and the second repetition of the PRACH. This is a new dropping rule for multiple PRACH transmissions when the additional new UE capability is not introduced. 
Proposal 3: Introduce a new FG for PRACH dropping.
	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
	54-1a
	PRACH coverage enhancements
	Support of transmitting a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot.
	54-1
	Yes
	
	UE doesn’t support transmitting a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.





	[7]
	CATT
	In RAN1#115 meeting, it was agreed that a UE may not transmit PRACHs when a gap between the last symbol of a PRACH in the first slot and the first symbol of a PRACH in the second slot is less than N symbols. An additional new UE capability needs to be introduced and our proposal is as follows.
Proposal 4: Introduce FG 54-1a according to the previous agreement.
	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
	54-1a
	Capability on supporting PRACH transmissions with small gap 
	Support to transmit two PRACHs when a gap between the last symbol of a PRACH in the first slot and the first symbol of a PRACH in the second slot is less than N symbols where N=2 for μ=0 or μ=1, N=4 for μ=2 or μ=3, N=16 for μ=5, N=32 for μ=6, and μ is the SCS configuration for the UL BWP with the PRACH
	54-1
	Yes
	N/A
	UE doesn’t support PRACH transmission with small gap
	Per UE
	N/A
	N/A
	N/A
	
	Optional with capability signalling.




	[9]
	Ericsson
	It was agreed in RAN1#115 meeting that a UE can indicate its capability of transmitting multiple PRACH transmissions in two consecutive slots when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than N symbols from the last or first symbol of a PRACH transmission in a second slot. The capability was temporarily termed as capability-XYZ in 38.213 v18.1.0.
PRACHs across consecutive slots or not is band agnostic. Therefore, per-UE capability is proper.
For PRACH coverage enhancements, the UE feature discussed so far is summarized in Table 1. 

Table 4.1: 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.
	
	UE doesn’t support multiple PRACH transmissions with the same Tx spatial filter.
	Per band

	54-1a
	PRACH repetitions across slots without a gap
	Support of transmissions of a first preamble repetition and a second preamble repetition of a PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot, where  for  or 1,  for  or ,  for ,  for , and  is the smallest SCS configuration between the SCS configuration for the UL BWP with the PRACH and the SCS configuration for the UL BWP with the PUSCH/PUCCH/SRS transmissions. 
	54-1
	UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot
	Per UE


[bookmark: _Toc158981011][bookmark: _Toc158981012][bookmark: _Toc158981013][bookmark: _Toc158981014][bookmark: _Toc158981015][bookmark: _Toc158981016][bookmark: _Toc158981017][bookmark: _Toc158981018][bookmark: _Toc158981020][bookmark: _Toc158981021][bookmark: _Toc158981022][bookmark: _Toc158981023][bookmark: _Toc158981024][bookmark: _Toc158981025][bookmark: _Toc158981026][bookmark: _Toc158981027][bookmark: _Toc158981028][bookmark: _Toc158981030]
[bookmark: _Toc159027572][bookmark: _Toc159240020]NR Coverage Enhancements UE feature 54-1a for PRACH repetition is defined according to Table 4.1.


	[10]
	Samsung
	During last meeting, some company proposed to some gap is need for PRACH repetition in consecutive ROs in separate slots due to the implementation requirement. We are ok to leave the room for companies to satisfy their implementation, but not mandate every company to do so. Thus, such new capability is indicated. The main content could be two levels, first is to indicate whether gap is needed, second is, how much gap is needed, e.g., is the N symbol is enough or not. The simplest one is only the first level is needed and we can reuse the N gap symbols. 

Proposal 2: For Rel-18 CovEnh UEs, UE reports the new capability-XYZ on whether require N symbol gap for PRACH repetitions in two consecutive ROs in separate slots. 

	[11]
	Spreadtrum
	The following text is excerpted from section 8.1 in the latest draft CR 38.213 [2]. We need to discuss the details of the new UE capability. From the draft CR, if the UE does not indicate capability-XYZ, the UE does not transmit both repetition of the PRACH if the gap is less than  symbols.
	-	for a PRACH transmission with  preamble repetitions, if the UE does not indicate capability-XYZ, the UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than  symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot; otherwise, the UE transmits the first repetition of the PRACH and the second repetition of the PRACH



Therefore, we propose the following UE feature for PRACH-to-PRACH dropping rule. This UE feature specified that UE can transmit both of the two PRACH repetition if the gap between two PRACHs is less than N symbols. Specifically, a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot. If the feature is not supported by the UE, it may not clear whether the PRACH transmission is dropped when the gap between two PRACHs is less than N symbols.
[bookmark: _Toc142571664]Proposal 1. UE feature for PRACH-to-PRACH dropping rule on PRACH coverage enhancements is defined as following.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	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
	Mandatory/Optional

	54. NR_cov_enh2
	54-1a
	PRACH-to-PRACH transmission 
	Support UE transmits the first repetition of the PRACH and the second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot.
	54-1
	Yes
	It may be not clear whether the PRACH transmission is dropped when the gap between PRACH and PRACH is less than N symbol.
	Per band
	N/A
	N/A
	N/A
	Optional with capability signalling.




	[13]
	Apple
	In the last RAN1 meeting, it was agreed to introduce a new UE capability regarding the dropping rule for multiple PRACH transmissions. Compared with Rel-15, it introduced a new UE behavior, i.e., UE may not transmit PRACH, if the gap between the last symbol of PRACH transmission in a first slot is separated by less than N symbols from the first symbol of PRACH transmission in a second slot where N is defined in Section 8.1 of TS 38.213. 
Proposal 1: Introduce new UE feature 54-1a as followings.
	54. NR_cov_enh2
	54-1a
	PRACH coverage enhancements --   consecutive PRACH transmissions
	Support PRACH transmissions, even if the gap between the last symbol of PRACH transmission in a first slot is separated by less than N symbols from the first symbol of PRACH transmission in a second slot.

	54-1
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.




	[15]
	DOCOMO
	For multiple PRACH repetitions, at RAN1#115 meeting, it was agreed to introduce UE capability reporting for multiple PRACH repetitions for the following UE behavior.
A straightforward way is to introduce a new FG, which is to define UE support of transmitting two PRACH repetitions when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot. It should be included in the components. As the FG is for handling PRACH repetitions, FG 54-1 should be included as pre-requisite FG. Therefore, same type as FG 54-1 can be applied, i.e. per band type.
Alternatively, it is also possible to add a new component in FG 54-1 to indicate UE support of transmitting two PRACH repetitions when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot. In this way, a new FG is not necessary. 

Proposal 3-1: Considering two alternatives for UE support of processing two PRACH repetitions which are separated by less than N symbols is supported.
· Alt 1: Introduce a new FG.
· Components of the FG: Support of transmitting two PRACH repetitions when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot. 
· Pre-requisite FG: FG 54-1
· Type: per band
· Need for the gNB to know if the feature is supported: YES
· Consequence if the feature is not supported by the UE: UE does not transmit a first repetition of the PRACH and a second repetition of the PRACH when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot.
· Alt 2: Add a new component in FG 54-1.
· New component: whether UE supports transmitting two PRACH repetitions when a first or last symbol of the first repetition of the PRACH in a first slot is separated by less than N symbols from the last or first symbol, respectively, of the second repetition of the PRACH in a second slot.


	[17]
	MediaTek Inc.
	As agreed, a new UE capability needs to be defined for the UE behaviour introduced by the above TP. This new behaviour describes the case where UE is not expected to transmit any PRACH and PRACH consecutively if the gap between the first and the second PRACH is less than N symbols where  for  or ,  for  or ,  for ,  for  and  is the SCS configuration for the UL BWP with the PRACH. 
We propose that FG-54-1a is introduced as in Table I below.
[bookmark: _Ref159233454]Proposal 1: Introduce FG 54-1a for the UE behavior for PRACH dropping, as defined in Table I. 

Table 1 Introduce new FG-54-1a for the UE behavior for PRACH dropping
	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)

	54-1a
	PRACH coverage enhancements
	Indicates whether the UE supports the PRACH dropping rule where UE does not support transmitting two PRACH consecutively if the gap between the first and second PRACH is less than N symbols where  for  or ,  for  or ,  for ,  for  and  is the SCS configuration for the UL BWP with the PRACH.
	54-1
	Yes
	
	UE doesn’t support this PRACH dropping rule for multiple PRACH transmissions.
	Per band






Discussion
[bookmark: _Hlk159892983](Closed) Proposal 2-1:
· Introduce FG 54-1a for PRACH repetitions with less than N symbols gap.
· Component: Support of transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols, where N=2 for μ=0 or μ=1, N=4 for μ=2 or μ=3, N=16 for μ=5, N=32 for μ=6, and μ is the SCS configuration for the UL BWP with the PRACH
· Prerequisite FG: FG 54-1
· Need for the gNB to know if the feature is supported: YES
· Type: per band

	Company
	Comment

	Moderator
	Summary of companies’ views:
· Introduce a new FG for PRACH repetitions with less than N symbols gap: Huawei, HiSilicon, ZTE, CATT, Ericsson, Samsung, Spreadtrum, Apple, NTT DOCOMO, MediaTek Inc.
· Or, add a new component “whether UE supports PRACH repetitions with less than N symbols gap" in FG 54-1: NTT DOCOMO
· If new FG is introduced:
· Component of the new FG: Support of transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols, where N=2 for μ=0 or μ=1, N=4 for μ=2 or μ=3, N=16 for μ=5, N=32 for μ=6, and μ is the SCS configuration for the UL BWP with the PRACH 
· Huawei, HiSilicon, ZTE, CATT, Ericsson, Spreadtrum, Apple, NTT DOCOMO, MediaTek Inc.
· Prerequisite FG of the new FG: FG 54-1
· Huawei, HiSilicon, ZTE, CATT, Ericsson, Samsung, Spreadtrum, Apple, NTT DOCOMO, MediaTek Inc.
· Need for the gNB to know if the feature is supported: YES
· Huawei, HiSilicon, ZTE, CATT, Samsung, Spreadtrum, Apple, NTT DOCOMO, MediaTek Inc.
· Type: per band
· Huawei, HiSilicon, ZTE, CATT, Ericsson, Samsung, Spreadtrum, Apple, NTT DOCOMO, MediaTek Inc.

	NTT DOCOMO
	Support the proposal

	QC
	Support

	Ericsson
	Support Proposal 2-1.

	Moderator
	Proposal 2-1:
· Introduce FG 54-1a for PRACH repetitions with less than N symbols gap.
· Component: Support of transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols, where N=2 for μ=0 or μ=1, N=4 for μ=2 or μ=3, N=16 for μ=5, N=32 for μ=6, and μ is the SCS configuration for the UL BWP with the PRACH
· Prerequisite FG: FG 54-1
· Need for the gNB to know if the feature is supported: YES
· Type: per band

	ZTE
	Support

	Moderator
	Agreement:
· Introduce FG 54-1a for PRACH repetitions with less than N symbols gap.
· Component: Support of transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols, where N=2 for μ=0 or μ=1, N=4 for μ=2 or μ=3, N=16 for μ=5, N=32 for μ=6, and μ is the SCS configuration for the UL BWP with the PRACH
· Prerequisite FG: FG 54-1
· Need for the gNB to know if the feature is supported: YES
· Type: per band




3. FGs for power domain enhancements
In [1], no FG for power domain enhancements is captured.
Following inputs are provided in contributions for the RAN1#116 meeting.
	[9]
	Ericsson
	As discussed in [5], no further work is needed in RAN1 for behavioral specifications for power domain enhancements, and consequently no UE features need to be defined from RAN1’s perspective. However, RAN4’s LS to RAN1 [6] asks RAN1 and RAN2 to take MPR reduction capabilities powerBoostRel18 and powerBoostTSRel18 into account when defining capabilities for Rel-18. As considered in more detail in [7], there is no RAN1 specification impact from these UE capabilities, and to avoid misunderstanding with RAN4, RAN4 should be informed of this and that RAN1 expects RAN4 and RAN2 to develop the specifications for these UE features.
[bookmark: _Toc158981031][bookmark: _Toc158981032][bookmark: _Toc158981033][bookmark: _Toc158981034][bookmark: _Toc158981035][bookmark: _Toc158981036][bookmark: _Toc158981037][bookmark: _Toc158981039][bookmark: _Toc158981040][bookmark: _Toc158981041][bookmark: _Toc158981042][bookmark: _Toc158981043][bookmark: _Toc158981044][bookmark: _Toc158981046][bookmark: _Toc158981047][bookmark: _Toc158981048][bookmark: _Toc158981049][bookmark: _Toc158981050][bookmark: _Toc158981051][bookmark: _Toc158981053][bookmark: _Toc158981054][bookmark: _Toc158981055][bookmark: _Toc159027573][bookmark: _Toc159240021]As discussed in [7], inform RAN4 that RAN1 do not find any RAN1 specification impact to the UE capabilities powerBoostRel18 and powerBoostTSRel18 and that RAN1 expects RAN4 and RAN2 to develop the specifications for these UE features. 


	[19] 
	Ericsson (AI5)
	In [1] RAN4 informed RAN1 of the following UE capabilities to be added in Rel-18, and asked that RAN1 and RAN2 take these into account when defining UE capabilities for Rel-18.
1. Overall Description: 
RAN4 agree that capabilities below are to be added in Rel-18:

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	[bookmark: _Hlk150960138][powerBoostRel18]
Indicates whether UE supports power boosting for pi/2 BPSK and QPSK without modified spectrum flatness requirement for MPR reduction, when applicable as defined in 6.2 of TS 38.101-1. 
	Per FS
	NO
	NO 
	FR1 only

	[powerBoostTSRel18]
Indicates whether UE supports power boosting for pi/2 BPSK and QPSK with modified spectrum flatness requirement for MPR reduction, when applicable as defined in 6.2 of TS 38.101-1.
	Per FS
	NO
	NO 
	FR1 only



RAN4 agrees to enable/disable the Rel-18 power boosting with RRC signalling and agree to add two separate RRC IEs, [powerBoostPi2BPSKRel18] for BPSK power boosting and [powerBoostQPSKRel18] for QPSK power boosting.
Additionally, RAN4 agrees legacy powerBoostPi2BPSK cannot be configured at the same time as [powerBoostPi2BPSKRel18]
2. Actions:
To RAN WG1/WG2 group.
ACTION: 	Please take this into account when defining capabilities for Rel-18.
In RAN#100, a way forward for the work on MPR/PAR reduction was discussed resulting in the following agreement [2], which concluded the work in RAN1 on this aspect.  
Proposal #1
· 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
Given the power boosting features as defined above for MPR reduction, the expectation in the agreement above still holds true and there is no RAN1 specification impact.  
However, it is unclear to us if it is RAN4’s intention that RAN1 should contribute to the definition of these new features or if RAN4 intend to work with RAN2 to do so.  Since these are RAN4 RF features, our understanding is that RAN4 should work with RAN2 to add them into 38.306.  To ensure that there is no miscommunication and that the features are completely defined by some working group, we propose to reply to RAN4 that there is no RAN1 specification impact and that the feature appears to us to be something RAN4 should include in their UE capability discussions and that they should work with RAN2 to specify.
[bookmark: _Toc158727445]The understanding from RAN#100 that there is no RAN1 specification impact for Rel-18 MPR reduction features continues to hold true, i.e. there is no RAN1 specification impact from the UE capabilities powerBoostRel18 and powerBoostTSRel18.
[bookmark: _Toc158727446]It is unclear if RAN4 intend RAN1 to contribute to the definition of powerBoostRel18 and powerBoostTSRel18.
[bookmark: _Toc159164161]Inform RAN4 (and CC: RAN2) that RAN1 do not find any RAN1 specification impact to the UE capabilities powerBoostRel18 and powerBoostTSRel18 and that RAN1 expects RAN4 and RAN2 to develop the specifications for these UE features.





Discussion
(Closed) Question 3-1:
· Companies are encouraged to provide views on following proposal
· Inform RAN4 (and CC: RAN2) that RAN1 do not find any RAN1 specification impact to the UE capabilities powerBoostRel18 and powerBoostTSRel18 and that RAN1 expects RAN4 and RAN2 to develop the specifications for these UE features
	Company
	Comment

	Moderator
	Only one company has a proposal for this topic. The company (i.e., Ericsson [9]) proposes to inform RAN4 (and RAN2) that “RAN1 do not find any RAN1 specification impact to the UE capabilities powerBoostRel18 and powerBoostTSRel18 and that RAN1 expects RAN4 and RAN2 to develop the specifications for these UE features”. 

	NTT DOCOMO
	While not strongly objecting the LS response, for now we do not see a strong need to do so. 

	QC
	Doesn’t appear that RAN4 is waiting on a response. Don’t see any strong reason for an LS. Suggest skipping the LS if RAN1 has no concrete input.

	Ericsson
	It was agreed that an LS will be sent to RAN4 in Monday’s CE maintenance online session.

	Moderator
	As the issue was discussed in maintenance session and RAN1 made agreement, we don’t need discussion here.





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] in a band when configured with 1 UL carrier.
	
	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

If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling
	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 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.



Following inputs are provided in contributions for the RAN1#116 meeting.
	[2]
	Nokia, NSB
	Some progress was made on the Coverage Enhancement UE feature groups for Rel-18 in RAN1 #115 [1].  The FG 54-1 has been fully agreed. A new FG 54-3b for Dynamic waveform switching for intra-band UL CA was introduced. Three FGs 54-3, 54-3a, and 54-3b have some descriptions open, and we are addressing those issues in this contribution
· FG 54-3
· FFS1: Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] : As there is no consensus to support TPI field for DCI format 0_3 in Rel-18. Thus, it should be removed 

· FG 54-3a
· FFS (Consequence, type, etc.): Addressed on the table below

· FG 54-3b
· [bookmark: _Hlk156198676]FFS1 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] : The DCI 0_3 is removed. See the reasoning in FG 54-3 FFS1. We are fine with confirming the text “with up to X CCs in the band”
· FFS2: Consequence : Addressed on the table
· FFS2: Candidate value for X {FFS}: We don’t have a strong preference for this.

Proposal 3.1: Update the Coverage Enhancement FGs as in the table 3 below

Table 3 UE features for rel 18 Coverage Enhancements
	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)”.
	1. Consequence if the feature is not supported by the UE
	2. Type
3. (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

	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3]  in a band when configured with 1 UL carrier.
	
	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

If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling
	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
	N/A
	[bookmark: _Hlk159340327]PHR enhancement for dynamic waveform switching is not supported
	Per FS 
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	54-3b
	Dynamic waveform switching for intra-band UL CA
	[bookmark: _Hlk155790559]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
	
	Dynamic waveform switching for intra-band UL CA is not supported
	Per band
	N/A
	N/A
	N/A
	[Candidate value for X {FFS}]
	Optional with capability signaling.





	[3]
	Huawei, Hisilicon
	In DWS discussion, support of DWS for DCI format 0_1/0_2 in a band when configured with 1 UL carrier and in intra-band UL CA with multiple CCs have been discussed. To assist gNB to make DWS decision, reporting of power headroom information for an assumed PUSCH using target waveform different from waveform of actual PUSCH is also discussed.
It should be noted that DWS for DCI format 0_3 is agreed not to be supported according to the RAN1 agreement made in single DCI session last meeting [4]. The highlighted text [/0_3] in FG 54-3 and 54-3b should be deleted. For FG 54-3, dynamic waveform switching is supported when the band configured with 1 UL carrier not for the case of only 1 UL carrier being configured for UEs. Therefore, for FG 54-3, remove the ‘when’ from the component ‘Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier’, i.e., replace the component ‘Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier’ with the component ‘Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band configured with 1 UL carrier.’. In order to extend DWS to the case of multiple UL carriers, a separate capability FG 54-3b was introduced in the last meeting. According to TS 38.101-1 [5], the number of UL carrier for intra-band contiguous/non-contiguous CA case is up to 5. Therefore, the candidate value for the maximum number of CCs for intra-band UL-CA can be from 2 to 5. Two proposals are provided,
Proposal 2: For FG 54-3, 
· remove the ‘when’ from the text ‘Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier’
· remove [/0_3]
Proposal 3: For FG 54-3b, 
· remove [/0_3]
· change the component as “Support of dynamic waveform switching for DCI format 0_1/0_2 for intra-band UL CA with up to X uplink carriers in the band”.
· if the feature is not supported, dynamic waveform switching is not supported for intra-band UL-CA
· add a note “Candidate value for X is {2,3,4,5}”.
For FG 54-3a, its reporting type should be the same with the FG 54-3, and its columns “Need of FDD/TDD differentiation”, “Need of FR1/FR2 differentiation”, “Capability interpretation for mixture of FDD/TDD and/or FR1/FR2” also should be N/A.  
Moreover, the new MAC-CE of PHR corresponding to feature FG 54-3a has been introduced in RAN2 and it is supposed not to be used along with the legacy MAC-CE of PHR for UL-CA. It should be clarified whether the new MAC-CE can be applied to a UE in a case where the UE supports this FG 54-3a only for some configured uplink bands instead of all configured ones. For example, a UE is capable of uplink band combination of band {A, B, C} but only supports FG 54-3a for band A and B but not for band C. Whether the UE can be configured with the new MAC-CE of PHR should be clarified. Therefore, add a note “Note: If a UE reports support of this feature for band A but no support for band B, the new MAC-CE of PHR corresponding to this feature can be applied to the UE in any uplink band combination containing both band A and band B, if configured. ” in FG 54-3a.
Proposal 4: For FG 54-3a, 
· 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”
· add a note “If a UE reports support of this feature for band A but no support for band B, the new MAC-CE of PHR corresponding to this feature can be applied to the UE in any uplink band combination containing both band A and band B, if configured.”.



	[4]
	vivo
	Based on the agreed UE features of supporting DWS for PUSCH transmissions dynamically and PHR enhancement for DWS[1], some details need to be updated for 54-3, 54-3a, 54-3b. DWS may be supported for PUSCH transmissions scheduled by DCI0_3 format in the UE feature list, where in the bracket and “0_3” should be removed as it has been concluded in MCE topic to not support this feature.
In addition, 54-3a should be per band given its prerequisite feature is per band. For 54-3b, given there’s still only single bit of DWS in DCI in each CC for multiple CC case irrespective of the number of CCs configured, the “CA [with up to X CCs in the band]” seems not necessary, therefore we propose to remove those text including the bracket at this stage. 
According to above, details of the DWS related UE feature groups are updated in red as is shown in Table 2, and we have following proposal.
Proposal 4: 
· RAN1 to discuss UE feature groups provided in Table 2 to support dynamic waveform switching and PHR of both CP-OFDM and DFT-s-OFDM waveforms.
Table 2. Potential UE features of supporting dynamic waveform switching and corresponding PHR enhancement in NR 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
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	54-3: Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier
	
	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

If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling
	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 when DWS is enabled.
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	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
	UE does not support dynamic waveform switching for DCI format 0_1/0_2 for intra-band UL CA.
	Per band
	N/A
	N/A
	N/A
	[Candidate value for X {FFS}]
	Optional with capability signaling.





	[5]
	ZTE
	In the discussion of multi-carrier enhancement session in RAN1#115 meeting, it reached a conclusion on whether the dynamic waveform switching can be applicable to PUSCH scheduled by DCI format 0_3 as below:  
	Conclusion
There is no consensus to support TPI field for DCI format 0_3 in Rel-18


Based on above conclusion, DCI format 0_3 should be removed from current components of FG for dynamic waveform switching.
Proposal 4: Remove the DCI format 0_3 from components of FG for dynamic waveform switching.
For the new additional FG 54-3b, in order to support dynamic waveform switching for DCI format 0_1/0_2 for intra-band UL CA, the maximum number X of intra-band CCs in the band has not determined. The candidate value depends on the UE capability, at least X should equal to 2, and larger values can also be supported. Considering the tradeoff between the complexity and the adaptability of DWS function, up to 8 CCs per band is preferred.
Proposal 5: For FG 54-3b, up to 8 CCs per band is preferred to support dynamic waveform switching for DCI format 0_1/0_2 for intra-band UL CA.
For FG 54-3a, the report type for FG of PHR enhancement for dynamic waveform switching is not determined. For simplicity, the report type of sub-FG 54-3a can follow the report type of prerequisite FG 54-3, i.e., the report type of FG 54-3a should be per Band.
Proposal 6: For FG54-3a, per Band reporting should be supported.
Proposal 7: 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] in a band when configured with 1 UL carrier.
	
	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

If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling
	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
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	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 8X CCs in the band].
	54-3
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	[Candidate value for X {FFS}]
	Optional with capability signaling.





	[6]
	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 54-3a, per UE or per band should be enough.

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


	[7]
	CATT
	None for DWS

	[8]
	OPPO
	None for DWS

	[9]
	Ericsson
	[bookmark: _Hlk142043998]Separate UE capabilities of dynamic waveform switching, FG 54-3 and FG 54-3b, were agreed in the RAN1#115 meeting for single-carrier case and intra-band UL CA respectively. With FG 54-3b, a UE can report the maximum number of CCs for intra-band UL CA in a band, where it supports dynamic waveform switching on any of these carriers. In this section, we discuss how the two feature groups would be jointly reported for different UE capabilities.
Different combinations of UE capabilities for 54-3 and 54-3b are listed in Table 4.3.1. A common practice is that a UE only reports its capability for an FG, if it supports its pre-requisite FG. Since FG 54-3b has dependency on FG 54-3, a UE can report FG 54-3b only if it supports 54-3. Otherwise, the UE does not include 54-3b in UE capability report. For example, UE1 indicates that it doesn’t support 54-3 and would not report for 54-3b in the UE capability report.
Now let’s consider UE3, which supports dynamic waveform switching for both single-carrier case and UL CA. It can report X=2 for 54-3b to indicate its support of dynamic waveform switching for 2CC UL CA for the band. Given the maximum number of component carriers supported for intra-band UL CA is 8 [8], X can be up to 8.
Regarding UEs capable of dynamic waveform switching for single-carrier case but incapable for intra-band UL CA, like UE2, it needs to be discussed how to indicate their capability for FG 54-3b. For example, X can be 0, 1, or absent. The current components of FG 54-3b can be literally interpreted as any value X smaller than 2 indicates UE’s incapability of dynamic waveform switching for UL CA. However, from signaling payload aspect, an absent value is preferred over UE report 0 or 1. In this sense, if a UE does not indicate this capability, the UE does not support the feature for intra-band UL CA. 
Table 4.3.1: examples of UE capability report
	Index
	Feature group
	Components
	UE1
	UE2
	UE3

	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier.
	no
	yes
	yes

	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].
	NA
	UE2 doesn’t indicate this capability
	UE3 reports 2


In addition, dynamic waveform switching is not supported for DCI format 0_3, and [0_3] can be removed. For dynamic waveform switching, the UE feature discussed so far is summarized in Table 4.3.2. 
Table 4.3.2: Capabilities for dynamic waveform switching
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	[bookmark: OLE_LINK14]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)
	Note

	54. NR_cov_enh2
	54-3
	Dynamic waveform switching
	Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier.
	
	Dynamic waveform switching is not supported 
	Per band
	If UE supporting this FG supports FG 11-1, the UE supports FG 54-3 with DCI format 0_2

If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling

	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
	If a UE does not indicate this capability for a band, the UE does not support dynamic waveform switching for intra-band UL CA in this band.
	Per band
	[Candidate value for X {FFS}]
Candidate values for X are {2, 3, 4, 5, 6, 7, 8}

Note 1: a UE can report FG 54-3b only if it supports 54-3. Otherwise, the UE does not include 54-3b in UE capability report.
Note 2: if a UE reports 2 for a band, it means it supports dynamic waveform switching on any carrier of a two-CC intra-band UL CA for this band.


[bookmark: _Toc158981056][bookmark: _Toc158981057][bookmark: _Toc158981058][bookmark: _Toc158981059][bookmark: _Toc158981060][bookmark: _Toc158981061][bookmark: _Toc158981062][bookmark: _Toc158981063][bookmark: _Toc158981065][bookmark: _Toc158981066][bookmark: _Toc158981067][bookmark: _Toc158981068][bookmark: _Toc158981069][bookmark: _Toc158981070][bookmark: _Toc158981071][bookmark: _Toc158981072][bookmark: _Toc158981073][bookmark: _Toc158981074][bookmark: _Toc158981075][bookmark: _Toc158981076][bookmark: _Toc158981078][bookmark: _Toc158981079][bookmark: _Toc158981080][bookmark: _Toc158981081][bookmark: _Toc158981082][bookmark: _Toc158981083][bookmark: _Toc158981084][bookmark: _Toc142571665][bookmark: _Toc142571666][bookmark: _Toc142571667][bookmark: _Toc142571668][bookmark: _Toc142571678][bookmark: _Toc95746018][bookmark: _Toc101477930][bookmark: _Toc95746019][bookmark: _Toc101477931][bookmark: _Toc95746020][bookmark: _Toc101477932][bookmark: _Toc142571679][bookmark: _Toc142571680][bookmark: _Toc142571693][bookmark: _Toc84002564][bookmark: _Toc84022134][bookmark: _Toc84022364][bookmark: _Toc84063242][bookmark: _Toc84063250][bookmark: _Toc142571694][bookmark: _Toc142571695][bookmark: _Toc142571696][bookmark: _Toc142571697][bookmark: _Toc142571698][bookmark: _Toc142571699][bookmark: _Toc142571700][bookmark: _Toc142571723][bookmark: _Toc142571724][bookmark: _Toc142571725][bookmark: _Toc142571726][bookmark: _Toc142571727][bookmark: _Toc142571728][bookmark: _Toc142571729][bookmark: _Toc142571730][bookmark: _Toc142571731][bookmark: _Toc142571732][bookmark: _Toc142571733][bookmark: _Toc142571734][bookmark: _Toc142571735][bookmark: _Toc142571736][bookmark: _Toc142571737][bookmark: _Toc142571738][bookmark: _Toc142571739][bookmark: _Toc142571740][bookmark: _Toc142571741][bookmark: _Toc142571742][bookmark: _Toc142571743][bookmark: _Toc142571744][bookmark: _Toc142571745][bookmark: _Toc142571746][bookmark: _Toc142571747][bookmark: _Toc142571759][bookmark: _Toc142571760][bookmark: _Toc142571846][bookmark: _Toc142571847][bookmark: _Toc142571848][bookmark: _Toc142571849][bookmark: _Toc142571850][bookmark: _Toc142571851][bookmark: _Toc142571852][bookmark: _Toc142571853][bookmark: _Toc142571854][bookmark: _Toc142571855][bookmark: _Toc142571856][bookmark: _Toc142571857][bookmark: _Toc142571858][bookmark: _Toc142571859][bookmark: _Toc142571874][bookmark: _Toc142571875][bookmark: _Toc142571876][bookmark: _Toc142571877][bookmark: _Toc142571878][bookmark: _Toc142571879][bookmark: _Toc142571880][bookmark: _Toc142571881][bookmark: _Toc142571882][bookmark: _Toc142571883][bookmark: _Toc142571897]
[bookmark: _Toc159027574][bookmark: _Toc159240022]NR Coverage Enhancements UE features 54-3 and 54-3b for dynamic waveform switching are defined according to Table 4.3.2.


	[10]
	Samsung
	For dynamic waveform switching, based on the conclusion in RAN1#115 that there is no consensus to support TPI field for DCI format 0_3 in Rel-18, in FG 54-3b, Dynamic waveform switching for intra-band UL CA, “[/0_3]” needs to be removed. Another remaining issue for FG 54-3b is the value of X which is the number of CCs per band.
Proposal 3: For Rel-18 CovEnh FG 54-3b, based on RAN1#115 conclusion, remove “[/0_3]”.
Proposal 4: For Rel-18 CovEnh FG 54-3b, the value of X is set to 1.


	[11]
	Spreadtrum
	None for DWS

	[12]
	Xiaomi
	None for DWS

	[13]
	Apple
	FG54-3 Dynamic waveform switching 
In the last RAN1 meeting, a conclusion was made on supporting dynamic waveform switching for DCI format 0_3 under Multi-Carrier Enhancements WI. According to the conclusion, the DCI format 0_3 shall be removed from FG54-3 and FG54-3b.

	Conclusion 
There is no consensus to support TPI field for DCI format 0_3 in Rel-18



Proposal 2: DCI format 0_3 should be removed from FG54-3 and FG54-3b.
For the note of FG54-3 multi-PUSCH scheduling, FG10-17 was defined for Rel-16 NR-U. In Rel-17, multi-PUSCH scheduling by a single DCI was further enhanced in FR2-1 and FR2-2 with different sub-carrier spacing. The related UE features are shown below.
· FG24-1e, Multiple PUSCH scheduling by single DCI for 120kHz in FR2-2
· FG24-1g, Multiple PUSCH scheduling by single DCI for 120kHz in FR2-1
· FG24-4a, Multi-PUSCH scheduling by single DCI for the operation with 480 kHz SCS
· FG24-5a, Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS
The feature dynamic waveform switching shall be able to operate in FR2-1 and FR2-2. In this sense, additional notes are necessary to make it clear.
Proposal 3: Add notes in FG54-3 for DWS in multi-carrier scheduling for FR2-1/FR2-2,
· If UE supporting this FG supports FG 24-1e/FG24-1g, the UE supports FG 54-3 with multi-PUSCH scheduling by single DCI for 120kHz in FR2-2/FR2-1 respectively
· If UE supporting this FG supports FG 24-4a/FG24-5a, the UE supports FG 54-3 with multi-PUSCH scheduling by single DCI for the operation with 480/960 kHz SCS respectively

FG54-3b Dynamic waveform switching for intra-band UL CA 
The open issue for FG54-3b is the number of CCs can support dynamic waveform switching. According to RAN4 specification TS38.101-1, the UL intra-band non-contiguous CA combination is shown in Table 5.5A.2-1: NR CA configurations and bandwidth combination sets defined for intra-band non-contiguous CA. Currently, only two non-contiguous CCs are supported based on the Table. Therefore, FG54-3b can be updated accordingly, i.e., support 2CCs with different waveforms.
 Proposal 4: Update FG54-3b component as “Support of dynamic waveform switching for DCI format 0_1/0_2 for intra-band UL CA with 2 CCs in the band”.


	[14] 
	Panasonic
	DCI format 0-3 can be just removed since in MC enhancement agenda, it was agreed that the combination of DCI format 0-3 and dynamic waveform switching is not supported.
For FG 54-3a (PHR enhancement for dynamic waveform switching), reporting type is the remaining issue. Our view is that since FG 54-3 basic feature is per band, the reporting type of FG 54-4a is also per band is straightforward.
For FG 53-3b (Dynamic waveform switching for intra-band ULCA), whether this capability reporting is just support / not support or the number of CCs is the remaining issue. To indicate the support of intra-band CA is beneficial but we are not sure there is the merit of reporting the number of CCs with increasing the reporting overhead.
Proposal 1: Remove DCI format 0-3 in FG 54-3 and 54-3b.
Proposal 2: Reporting type of FG 54-3a is per band.
Proposal 3: To clarify the merit of reporting the number of CCs in the band in FG 54-3c.


	[15]
	NTT DOCOMO, INC. 
	Dynamic waveform switching
For dynamic waveform switching, the following is the latest status. 
	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] in a band when configured with 1 UL carrier.
	
	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

If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling
	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 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.



First, there are some yellow parts above. Our views for them would be as follows:
· FG 54-3: Component part has one yellow part. 
· In RAN1#115, it was agreed not to support dynamic waveform switching indication in DCI format 0_3. So [/0_3] needs to be removed. 
· FG 54-3a: Type and subsequent parts are FFS. 
· For Type, in our view per-band should be ok. We do not see any reason to have it finer granularity like BC/FS/FSPC. 
· With above, all the other subsequent parts will be N/A. 
· FG 54-3b: 
· For component, firstly we have to remove DCI 0_3, based on the same reason as for FG 54-3 component. Secondly, for the last bracket part regarding the number of CCs in the band, we think the current text seems ok. Therefore, we would suggest removing bracket and agreeing that part without modification. 
· For consequence if the feature is not supported by the UE, a simple text is sufficient, e.g., the following:
Dynamic waveform switching for intra-band UL CA in the band is not supported
· For Note, there is an FFS on candidate number of X. In our understanding, the minimum value is 2. The question is how large value needs to be considered. In 38.101-1 5.5, NR CA configuration and BW combination sets are defined, in which the largest number of bandwidths are five for intra-band CA. Given that the maximum value isn’t very large, we believe simply covering all the possible values would be sufficient, i.e., candidate values of X can be {2, 3, 4, 5}, based on 2-bit reporting.  

Proposal 3-2: For FG 54-3, 54-3a and 54-3b, the following updates are proposed:
· For FG 54-3, remove the whole [/0_3] from the component text
· For FG 54-3a, define Type to be “Per band”, and all the other columns to be N/A
· For FG 54-3b, 
· Remove the whole [/0_3] from the component text
· For “Consequence if the feature is not supported by the UE”, add “Dynamic waveform switching for intra-band UL CA in the band is not supported
· For Note, define candidate values of X to be {2, 3, 4, 5}


	[16] 
	Sharp
	For FG 54-3 and FG 54-3b, whether DWS is supported for DCI format 0_3 is still FFS. As discussed in previous meetings, it is up to MCE WI, and we can wait its progress.
For FG 54-3a, the type has not been determined. Since the FG for DWS (i.e. FG 54-3) had been specified per band, we don’t find any necessity to differentiated for enhanced PHR (i.e. FG 54-3a) on its type.
For FG 54-3b, support of DWS for intra-band UL CA had been agreed in RAN1#115 and remaining issues is maximum number of CCs in a band. Although we are open to limit the number of CCs if necessary, we don’t have strong motivation to limit especially for the case of intra-band CA with continuous CCs.
Proposal 1: Type for FG 54-3a is per band.
Proposal 2: 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] in a band when configured with 1 UL carrier.
	
	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

If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling
	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
	N/A
	N/A
	N/A
	
	Optional with capability signaling.

	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.
	54-3
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling.






	[17]
	MediaTek
	None for DWS

	[18]
	Qualcomm
	In the previous RAN1 meeting the following FG was introduced to address the support of DWS when UE is configured for intra-band CA. 
	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.







For intra-band CA with DWS, 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. For example, with 4 carriers, a total of 16 different combinations are possible. Since the number of cases grows exponentially in the number of CCs within a band, it is useful for the UE to indicate support for up to a certain number of CCs. 
Proposal 3: For intra-band uplink CA, allow a UE to indicate the maximum number of CCs (within the band) for which it can support DWS. The candidate values can be 2,4, and 8.




Discussion
[bookmark: _Hlk159893082](Closed) Proposal 4-1:
· Remove the whole [/0_3] from the component in FG 54-3 and 54-3b
	Company
	Comment

	Moderator
	Summary of companies’ views:
· Remove 0_3: Nokia, HW, vivo, ZTE, CMCC, E///, Samsung, Apple, Panasonic, DCM

	NTT DOCOMO
	Support

	Panasonic
	Support

	QC
	Support

	[bookmark: OLE_LINK10]Ericsson
	Support

	Moderator
	Proposal 4-1:
· Remove the whole [/0_3] from the component in FG 54-3 and 54-3b

	ZTE
	Support

	Moderator
	Agreement:
· Remove the whole [/0_3] from the component in FG 54-3 and 54-3b




[bookmark: _Hlk159944227](Closed) Question 4-2:
· Companies are encouraged to provide views on the following proposals for FG 54-3
· #1. Remove “when” from the text of component
· #2. Add “If UE supporting this FG supports FG 24-1e/FG24-1g, the UE supports FG 54-3 with multi-PUSCH scheduling by single DCI for 120kHz in FR2-2/FR2-1 respectively”
· #3. Add “If UE supporting this FG supports FG 24-4a/FG24-5a, the UE supports FG 54-3 with multi-PUSCH scheduling by single DCI for the operation with 480/960 kHz SCS respectively”

	Company
	Comment

	Moderator
	Summary of companies’ views:
· #1: Proposed by HW
· #2: Proposed by Apple
· #3: Proposed by Apple

	NTT DOCOMO
	#1: Seems not essential. 
#2 and #3: Open. If we go with that direction, FG 55-3 (Rel-18 TEI, extension of non-contiguous multi-PUSCH scheduling in FR1) should also be added. 

	QC
	Open to #2 and #3

	Ericsson
	Changes in 1~3 are not needed.
#1: 54-3 is the UE capability when CA is not configured. 'in a band when configured with 1 UL carrier' represents the non-CA configuration. 
It doesn't indicate a UE's capability when it is configured with UL CA and one band is configured with one UL carrier. This should refer to 54-3b.
#2 and #3: an early agreement of DWS is that one waveform indicated in DCI applies to all multi-PUSCH. The new text is aligned with the agreement and states that DWS and multi-PUSCH can be jointly indicated in a DCI. However, the joint configuration of two features is by default supported, unless otherwise stated.

	Moderator
	Continue discussion

	ZTE
	#1 is not needed.
#2 and #3: we agree with E/// that it is supported by default if the UE reports the two features.

	Apple
	We don’t see any relationship between FG 24-1e/FG24-1g and FG 24-4a/FG24-5a with FG10-17 at least in 38.822. FG10-17 is not the pre-requisite of FG 24-1e/FG24-1g and FG 24-4a/FG24-5a. The current note doesn’t infer Rel-17 FR2-1/FR2-2 feature is supported by default.  

	Huawei, HiSilicon
	@Ericsson, in a case where a UE supports FG 54-3 for band A and band B, our understanding is the UE capable of DWS for UL-CA BC {A, B} because there is no other UE capability for UL-CA.
The reason to have the revision is exactly to avoid the interpretation above, which is that the UE reporting FG 54-3 for band A and band B cannot be configured with DWS for UL-CA BC {A,B} but can only be “when configured with 1 UL carrier”, meaning no UL-CA.
In response to companies’ comments, a revised proposal is
Proposal-rev: Revise the FG 54-3 in red
Support of dynamic waveform switching for DCI format 0_1/0_2[/0_3] in a band when configured with 1 UL carrier in the indicated band.

	Moderator
	Agreement:
· Update the component description for FG54-3 as below
· Support of dynamic waveform switching for DCI format 0_1/0_2 in a band when configured with only 1 UL carrier in the band.

Agreement:
· Remove the following note for FG54-3
· “If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling”





[bookmark: _Hlk159893132](Closed) Proposal 4-3: 
· Add the following in “consequence if not supported” for FG 54-3a
· “PHR enhancement for dynamic waveform switching is not supported”
	Company
	Comment

	Moderator
	Summary of companies’ views:
Regarding “Consequence if not supported” for FG 54-3a
· Add “PHR enhancement for dynamic waveform switching is not supported”
· Nokia, DCM
· UE does not support PHR of both CP-OFDM and DFT-s-OFDM for PUSCH transmissions scheduled by DCI0_1/2 when DWS is enabled
· vivo

	NTT DOCOMO
	Support. 

	Panasonic
	Support

	QC 
	Support

	Ericsson
	[bookmark: OLE_LINK19]Support Proposal 4-3.

	Moderator
	Proposal 4-3: 
· Add the following in “consequence if not supported” for FG 54-3a
· “PHR enhancement for dynamic waveform switching is not supported”

	ZTE
	Support

	Huawei, HiSilicon
	Please refer to our comments in Question 4-5. A clarification is needed for “PHR enhancement is not supported”.

	Moderator
	Continue discussion together with Question 4-5

	Moderator
	Agreement:
· Add following note for FG54-3a
· “Note: A UE can be configured to use either the single entry PHR with assumed PUSCH MAC CE or the multiple entry PHR with assumed PUSCH MAC CE for a cell group if the UE indicates support for FG54-3a in any one cell of the cell group”
· Add the following in “consequence if not supported” for FG 54-3a
· “UE does not report PCMAX_FC for the assumed PUSCH for the band”





[bookmark: _Hlk159893163](Closed) Proposal 4-4:
· The reporting type of FG 54-3a is per band
· Add N/A to the remaining FFS columns 
	Company
	Comment

	Moderator
	Summary of companies’ views:
Regarding the reporting type of FG 54-3a
· Per UE: CMCC
· Per band: HW, vivo, ZTE, CMCC, Panasonic, DCM, Sharp 
· Per FS: Nokia

	NTT DOCOMO
	Support per band. 

	Panasonic
	We support Proposal 4-4.

	QC
	Support

	Ericsson
	Support Proposal 4-4.

	Moderator
	Proposal 4-4:
· The reporting type of FG 54-3a is per band
· Add N/A to the remaining FFS columns 

	ZTE
	Support

	Moderator
	Agreement:
· The reporting type of FG 54-3a is per band
· Add N/A to the remaining FFS columns 




[bookmark: _Hlk159944372](Closed) Question 4-5:
· Companies are encouraged to provide views on the following proposal for FG 54-3a
· Add “If a UE reports support of this feature for band A but no support for band B, the new MAC-CE of PHR corresponding to this feature can be applied to the UE in any uplink band combination containing both band A and band B, if configured.”
	Company
	Comment

	Moderator
	Summary of companies’ views:
· If a UE reports support of this feature for band A but no support for band B, the new MAC-CE of PHR corresponding to this feature can be applied to the UE in any uplink band combination containing both band A and band B, if configured.
· HW

	NTT DOCOMO
	We would like to understand the need a bit more. In our current understanding, there are some PHR enhancements even in previous releases (e.g., Rel-17 MIMO), where the feature was defined per-band without this sort of note. Isn’t it sufficient to handle like that? 

	Panasonic
	We share the similar view to DOCOMO. The necessity of the proposed sentence should be more clarified.

	QC
	Needs more discussion. PHR configuration is at the cell group level while this feature has per band granularity. Is the clarification aimed at resolving this potential misalignment?

	Ericsson
	The question of MAC CE format selection ultimately depends on RRC configuration, rather than UE capability. Of course, gNB should not configure a feature out of UE capability. 
Take an example of a single-carrier case, if a UE supports 54-3a, DWS is not enabled for the BWP, the UE should not select the Rel-18 PHR MAC CE with Pcmax for assumed PUSCH. Likewise, if a UE is configured with a band combination of CCs with different configurations of DWS, whether the new multi-entry PHR MAC CE for DWS or a legacy one a UE would select is in RAN2's scope.

	Moderator
	Continue discussion

	ZTE
	We share the same view with other companies that this seems not necessary.

	Huawei, HiSilicon
	It is clarification on UE capability rather than RRC configuration. With the FL proposal 4-3, if the FG 54-3a is indicated with support for band A but no support for band B in a band combination {A, B, C} , which the following interpretation is correct?
· #1: The UE is capable of operation with the new MAC-CE of PHR configured for BC {A, B, C}
· #2: The UE is NOT capable of operation with the new MAC-CE of PHR configured for BC {A, B, C}. As a result, the legacy MAC-CE of PHR should be configured for BC {A,B,C}.
Our proposal is the interpretation#1

	Moderator
	Continue discussion together with proposal 4-3

	Moderator
	Agreement:
· Add following note for FG54-3a
· “Note: A UE can be configured to use either the single entry PHR with assumed PUSCH MAC CE or the multiple entry PHR with assumed PUSCH MAC CE for a cell group if the UE indicates support for FG54-3a in any one cell of the cell group”
· Add the following in “consequence if not supported” for FG 54-3a
· “UE does not report PCMAX_FC for the assumed PUSCH for the band”




(Closed) Proposal 4-6: 
· Add the following in “consequence if not supported” for FG 54-3b
· “Dynamic waveform switching for intra-band UL CA is not supported”
	Company
	Comment

	Moderator
	Summary of companies’ views:
Regarding “Consequence if not supported” for FG 54-3b
· Add “Dynamic waveform switching for intra-band UL CA is not supported”
· Nokia, DCM

	NTT DOCOMO
	Support

	Panasonic
	Support

	QC
	Support

	Ericsson
	Support in principle. If the granularity is per UE, it is fine. If per band in Proposal 4-4 is agreed, it is better to reflect here, e.g., is not supported for the band.

	Moderator
	[bookmark: _Hlk159893233]Proposal 4-6: 
· Add the following in “consequence if not supported” for FG 54-3b
· “Dynamic waveform switching for intra-band UL CA is not supported for the band”

	ZTE
	Support

	Moderator
	Agreement:
· Add the following in “consequence if not supported” for FG 54-3b
· “Dynamic waveform switching for intra-band UL CA is not supported for the band”




(Closed) Question 4-7: 
· Companies are encouraged to provide views on candidate values for X in FG 54-3b
	Company
	Comment

	Moderator
	Summary of companies’ views:
Regarding candidate values for X in FG 54-3b
· {2, 3, 4, 5}: HW, DCM, 
· {2, 3, 4, 5, 6, 7, 8}: ZTE, E///
· {2, 4, 8}: QC
· Not necessary: vivo, Panasonic (unless the benefit of value report is identified)
· 1: Samsung
· 2: Apple

	NTT DOCOMO
	We’d assume “not defining candidate values” is not acceptable to the group as it means once intra-band CA is supported and this FG is supported in the same band, DWS shall be supported for all the CCs. 
Despite our original view in tdoc, it is true that up to 8 should be considered (especially for FR2). Therefore, as max. number, we support 8. 
Then, for the granularity of candidate values, all the integer 2 to 8 seems to be straightforward. Reporting overhead difference is rather small (maybe just one bit), and any UE can choose whatever it wants to be by defining full granularity. 

	Panasonic
	Reading the contributions, we understand the necessity of value report. On the candidate value, {2, 3, 4, 5, 6, 7, 8} seems reasonable.


	QC
	We can go with E//-ZTE preference.

	Ericsson
	We are fine if some candidate values can be down-selected.

	Moderator
	[bookmark: _Hlk159893314]Proposal 4-7: 
· Candidate values for X in FG54-3b are {2,3,4,5,6,7,8}

	Moderator
	Agreement:
· Candidate values for X in FG54-3b are {2,3,4,5,6,7,8}







5. Conclusions
Agreement:
· Introduce FG 54-1a for PRACH repetitions with less than N symbols gap.
· Component: Support of transmitting two PRACH repetitions when a gap between the last symbol of a PRACH repetition in the first slot and the first symbol of a PRACH repetition in the second slot is less than N symbols, where N=2 for μ=0 or μ=1, N=4 for μ=2 or μ=3, N=16 for μ=5, N=32 for μ=6, and μ is the SCS configuration for the UL BWP with the PRACH
· Prerequisite FG: FG 54-1
· Need for the gNB to know if the feature is supported: YES
· Type: per band

Agreement:
· Remove the whole [/0_3] from the component in FG 54-3 and 54-3b

Agreement:
· The reporting type of FG 54-3a is per band
· Add N/A to the remaining FFS columns 

Agreement:
· Add the following in “consequence if not supported” for FG 54-3b
· “Dynamic waveform switching for intra-band UL CA is not supported for the band”

Agreement:
· Candidate values for X in FG54-3b are {2,3,4,5,6,7,8}

Agreement:
· Add following note for FG54-3a
· “Note: A UE can be configured to use either the single entry PHR with assumed PUSCH MAC CE or the multiple entry PHR with assumed PUSCH MAC CE for a cell group if the UE indicates support for FG54-3a in any one cell of the cell group”
· Add the following in “consequence if not supported” for FG 54-3a
· “UE does not report PCMAX_FC for the assumed PUSCH for the band”

Agreement:
· Update the component description for FG54-3 as below
· Support of dynamic waveform switching for DCI format 0_1/0_2 in a band when configured with only 1 UL carrier in the band.

Agreement:
· Remove the following note for FG54-3
· “If UE supporting this FG supports FG 10-17, the UE supports FG 54-3 with multi-PUSCH scheduling”
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