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1. Introduction
This document presents the summary of email discussion [114bis-R18-UE_features-02] during RAN1 #114bis. According to the Chairman’s Notes:
	[114bis-R18-UE_features-02] Email discussion on UE features for MIMO, positioning, NCR, NR-NTN, IoT-NTN, BWP without restriction, NW energy saving, mobility enhancement – Hiroki/Ralf (DOCOMO/AT&T)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc



The following was discussed and/or agreed during RAN1 #114bis within the scope of [114bis-R18-UE_features-02]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #114bis
The following is the moderator’s summary of contributions submitted to RAN1 #114bis in this agenda item.

	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCsFFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-1-1
· FFS1: Our understanding is that S-DCI intercell mTRP has not been agreed. We recommend only having intra-cell m-TRPs for 40-1-1
· FFS2: We recommend having separate rows for additional support of DCI format 1_1 and 1_2 configured with TCI selection field. Added FG 40-1-1c
· FFS3: Candidate values for the maximum number of configured joint TCI states per CC per BWP {8, 12, 16, 24, 32, 48, 64, 128} is added in the notes
· FFS4: Candidate values for the maximum number of activated joint TCI states across all CCs {2, 4, 8, 16, 32} is added in the notes
· FFS5: What to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH – It is unclear and this FFS may be removed.
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
[bookmark: _Hlk146747064]FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCs     
FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	23-1-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
Candidate values for the maximum number of configured joint TCI states per CC per BWP {8, 12, 16, 24, 32, 48, 64, 128}      Candidate values for the maximum number of activated joint TCI states across all CCs {1, 2, 4, 8, 16}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-1c
	Additional support for DCI format 1_1 and 1_2 with Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC 
	
	40-1-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
	For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is an FFS that whether separate rows/FGs are needed for intra-cell mTRP and inter-cell mTRP case. To our understanding, new rows are not needed. These FGs are just used to report that UE support unified TCI for mTRP operation. As for whether the unified TCI support is for intra-cell mTRP and inter-cell mTRP, it is subject to whether UE support intra-cell mTRP and inter-cell mTRP. If a UE support both unified TCI for mTRP and intra-cell mTRP operation, it implies that the UE support unified TCI for intra-cell mTRP. Similarly, if a UE support both unified TCI for mTRP and inter-cell mTRP operation, it implies that the UE support unified TCI for inter-cell mTRP.
Proposal 2-1: For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is no need to introduce separate rows for intra-cell mTRP and inter-cell mTRP case.
For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is an FFS on whether a separate row is needed for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]. We think that a UE that support unified TCI for single-DCI based mTRP should support the [TCI selection field] in the DCI by default and a separate row is not needed. 
Proposal 2-2: For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is no need to introduce a row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field].
For the FFS on the maximum number of configured/activated TCI states, following the design of Rel-17 UE feature, we propose the following components. 
Proposal 2-3: Support the following components for the maximum number of configured/activated TCI states:
· For FG 40-1-1, support following components:
· The maximum number of configured joint TCI states per BWP per CC
· The maximum number of activated joint TCI states across all CC
· For FG 40-1-1a, support following components:
· The maximum number of activated TCI state per BWP per CC
· Note: The maximum number of configured joint TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-1.
· For FG 40-1-2, support following components:
· The maximum number of configured DL TCI states per BWP per CC
· The maximum number of configured UL TCI states per BWP per CC
· The maximum number of activated DL TCI states cross all CC
· The maximum number of activated UL TCI states cross all CC
· For FG 40-1-2a, support following components:
· The maximum number of activated DL TCI state per BWP per CC
· The maximum number of activated UL TCI state per BWP per CC
· Note: The maximum number of configured DL/UL TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-2.
For the FFS on the maximum number of configured/activated TCI states, following the design of Rel-17 UE feature, we propose the following components. 
Proposal 2-3: Support the following components for the maximum number of configured/activated TCI states:
· For FG 40-1-1, support following components:
· The maximum number of configured joint TCI states per BWP per CC
· The maximum number of activated joint TCI states across all CC
· For FG 40-1-1a, support following components:
· The maximum number of activated TCI state per BWP per CC
· Note: The maximum number of configured joint TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-1.
· For FG 40-1-2, support following components:
· The maximum number of configured DL TCI states per BWP per CC
· The maximum number of configured UL TCI states per BWP per CC
· The maximum number of activated DL TCI states cross all CC
· The maximum number of activated UL TCI states cross all CC
· For FG 40-1-2a, support following components:
· The maximum number of activated DL TCI state per BWP per CC
· The maximum number of activated UL TCI state per BWP per CC
· Note: The maximum number of configured DL/UL TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-2.
For FG 40-1-1, there is an FFS on “additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH”. We do not see the necessity of such signalling.
Proposal 2-5: For FG 40-1-1, there is no need to have a UE feature/component on the support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH.
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: 1. maximum number of configured joint TCI states per CC per BWP
FFS: 2. maximum number of activated joint TCI states across all CCs
[bookmark: _Hlk142563582]FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH

	23-1-1
	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate value {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate value {1, 2, 4, 8, 16}

Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of configured joint TCI states per CC per BWP
FS: maximum number of activated joint TCI states across all CCsFFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	Optional with capability signalling


For FG 40-1-1 and FG 1-2, a common FFS is whether to separate the intra-cell and inter-cell MTRP into two rows. We think the UE features in Rel-17 can be referred. The same structure could be used, i.e., merge the intra-cell and inter-cell MTRP into a same row.
Proposal 1: Do not separate the intra-cell and inter-cell MTRP into two rows in FG 40-1-1 and FG 40-1-2.
As for the issues on the maximum number of the TCI states, since there is no consensus on change the maximum number of joint/separate TCI states configured in each CC/BWP or across all CCs, the candidate values of which should be keep the same as those in Rel-17.
Proposal 2: The candidate values of the maximum number of joint/separate TCI states configured in each CC/BWP or across all CCs should be keep the same as those in Rel-17.
Besides, in RAN1#114, we have the following agreements:
	Agreement 
On unified TCI framework extension for S-DCI based MTPR, a UE capability is used as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2 if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2
· Note: Whether to reuse the legacy UE capability (timeDurationForQCL) as the threshold and corresponding candidate values are discussed in Rel-18 UE feature AI
Agreement
On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· If there is no other DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2:
· Alt1: The UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resources or AP CSI-RS resource set
· Note: If the UE supports the capability of two default beam per coresetPoolIndex for M-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
· Otherwise, the UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the AP CSI-RS resource set.
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· FFS: The definition of other DL signals
· Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI



It has been agreed in AI 9.1.1.1 that for s-DCI based PDSCH reception, if the scheduling time offset is equal or larger than a threshold the UE can apply the indicated TCI states according to the TCI selection or RRC configuration (if it is present). Since the UE takes time to figure out the format and contents of the DCI, the legacy TimeDurationforQCL can be reused. Besides, there is also no strong motivation to introduce an additional threshold for AP CSI-RS reception, beamSwitchTiming/beamSwitchTiming-r16 can be reused as legacy.
Proposal 3: Reuse the UE capability TimeDurationforQCL as the threshold for PDSCH reception.
Proposal 4: Reuse the UE capability beamSwitchTiming/beamSwitchTiming-r16 as the threshold for AP CSI-RS reception.

	ZTE [5]
	In our views, FG 40-1-1 should be assumed as a basic feature for the Rel-18 unified TCI extension for S-DCI based MTRP. Then, we have the following analysis:
· Firstly, we do not have any agreement of enabling inter-cell multi-TRP operation for single-DCI operation that is out of scope in Rel-18 MIMO, and then the corresponding inter-cell case should be removed. 
· Then, once having single-DCI based multi-TRP operation, we should mandatory support the [TCI selection field] as in the basic feature. Otherwise, the single-TCI based PDSCH transmission can NOT be scheduled dynamically.
· Furthermore, we need to have a component of clarifying that support of a single default beam for PDSCH with scheduling offset less than a threshold should be a basic feature, although we use FG16-2b-0 to indicate support of two default beams. 
· Meanwhile, we do NOT identify the necessity of a separate FG for ‘additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH’.
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional 1. Support of DCI format 1_1 and 1_2 configured with [TCI selection field]
2. Support of a single default beam for PDSCH with scheduling offset less than a threshold
FFS: 3. Maximum number of configured joint TCI states per CC per BWP
FFS: 4. Maximum number of activated joint TCI states across all CCs
FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	Optional with capability signalling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for intra-cell single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCs
FFS: separate row for TRP-specific BFR with unified TCI framework
FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH


Comments:
1. Support separate rows for intra-cell and inter-cell multi-TRP
2. Support of DCI format 1_1 and 1_2 configured with [TCI selection field] can be a basic feature
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for inter-cell single-DCI based multi-TRP with single activated TCI codepoint per CC
	Comments:
Same as 40-1-1
	
	
	
	
	
	
	
	
	
	




	TCL [7]
	

	LG Electronics [8]
	40-1-1, 40-1-1a, 40-1-2, 40-1-2a
· Regarding FFS for separate rows for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field], the separate row is not needed because a UE supporting unified TCI framework for S-DCI based MTRP should require [TCI selection field] in the DCI by default in our view
40-1-1
· Regarding the last FFS, the necessity of this separate FG or component is unclear since mTRP supporting UE can always maintain two TCI states. Suggest to remove the FFS.
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCs
FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	




	Intel Coporation [9]
	· FG 40-1-1 and 40-1-2: There is no need for separate rows for intra and inter-cell multi-TRP. Support for DCI  1_1/1_2 configured with TCI selection field configured can be added as separate row.
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCsFFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
Support of intra-cell and inter-cell multi-TRP
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	Optional with capability signalling




	Ericsson [10]
	FG 40-1-1:
This contains several FFSs. We will address them one by one: 
“FFS: separate rows intra-cell and inter-cell multi-TRP”: Although single-DCI inter-cell multi-TRP is not agreed, inter-cell beam management is supported. However, inter-cell beam management requires the support of more than one activated TCI state. Since only one activated TCI state is supported in FG 40-1-1, inter-cell beam management is not possible. In our understanding, inter-cell support is included in FG 40-1-1a. 
“FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]”. A separate row is needed. This is added as FG 40-1-1d.
“FFS: maximum number of configured joint TCI states per CC per BWP”. Following the Rel-17 solution, this would be a component in FG 40-1-1.
“FFS: maximum number of activated joint TCI states across all CCs”. Following the Rel-17 solution, this would be a component in FG 40-1-1.
“FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH.” It is unclear what this means. The FFS can be removed. 
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	1. maximum number of configured joint TCI states per CC per BWP
2. maximum number of activated joint TCI states across all CCs.





	Google [11]
	Regarding the FFS for FG 40-1-1, 40-1-1a, 40-1-2, 40-1-2a, we slightly prefer separate rows for intra-cell and inter-cell multi-TRP. The TCI selection field should be optional, since the same functionality can be supported by RRC configuration. Besides, the network can also use different DCI formats to schedule the PDSCH from single-TRP or multi-TRP operation. Similar to Rel-17 unified TCI, we think the maximum number of configured/activated joint TCI should be a component for FG 40-1-1. Therefore, the following modification is proposed.
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC for intra-cell multi-TRP
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCs
FFS: separate row for TRP-specific BFR with unified TCI framework
FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	

	40. NR_MIMO_evo_DL_UL
	40-1-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC for inter-cell multi-TRP
	FFS: what to do/signal about two default beams
maximum number of configured joint TCI states per CC per BWP
maximum number of activated joint TCI states across all CCs

	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	




	Samsung [12]
	Two FFSs in the above tables related to dynamic TRP(s) selection/switching for single-DCI based MTRP and common beam issue(s) under the eUTCI framework need to be resolved. They are:
· FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
· FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
The related RAN1 agreements corresponding to the above two FFSs are provided below:
	Agreement (PDCCH)
On unified TCI framework extension for S-DCI based MTRP, to inform the association with the joint/DL TCI state(s) indicated by DCI/MAC-CE for PDCCH repetition, PDCCH-SFN, and PDCCH w/o repetition/SFN, support the following:
· Use RRC configuration to inform that the UE shall apply the first one, the second one, both, or none of the joint/DL TCI states indicated by DCI/MAC-CE to a CORESET or a group of CORESETs (if CORESET group configuration is supported)

Agreement (PDSCH)
On unified TCI framework extension for S-DCI based MTRP, a 2-bit [TCI selection field] can be configured by RRC to be present in a DCI format 1_1/1_2 that schedules/activates PDSCH reception (including dynamic PDSCH and SPS PDSCH) according to the followings:
· If the DCI format 1_1/1_2 indicates codepoint "00" for the [TCI selection field], the UE shall apply the first one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2
· If the DCI format 1_1/1_2 indicates codepoint "01" for the [TCI selection field], the UE shall apply the second one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2
· If the DCI format 1_1/1_2 indicates codepoint "10" for the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the PDSCH reception scheduled/activated by the DCI format 1_1/1_2
· FFS: Whether and how to use the codepoint "11" of the [TCI selection field]
If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2 regardless of threshold, above apply to PDSCH reception(s) scheduled/activated by the DCI format 1_1/1_2. 
· Note: If the UE supports the capability of two default beams for S-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above apply to the scheduled/activated PDSCH reception when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold
· FFS: How to apply the indicated joint/DL TCI state(s) to the scheduled/activated PDSCH reception if the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is less than a threshold in FR2
FFS: Detail of the capability of two default beams for S-DCI based MTRP 
FFS: The threshold value
Agreement
On unified TCI framework extension for S-DCI based MTRP, the presence of the [TCI selection field] can be RRC-configured per DL BWP
· FFS: Whether the presence of the [TCI selection field] can be configured individually for DCI format 1_1 and DCI format 1_2 in the same DL BWP

Agreement (PUCCH)
On unified TCI framework extension for S-DCI based MTRP, use RRC configuration to inform that the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to a PUCCH resource/group
· Note: Detail of the RRC configuration is left to RAN2 design

Agreement (PUSCH)
On unified TCI framework extension for S-DCI based MTRP, when two SRS resource sets for CB/NCB are configured, support the followings for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2 (including DG and Type2 CG):
· If the DCI format 0_1/0_2 indicates codepoint "00" for the existing SRS resource set indicator, the UE shall apply the first indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)
· If the DCI format 0_1/0_2 indicates codepoint "01" for the existing SRS resource set indicator, the UE shall apply the second indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)
· If the DCI format 0_1/0_2 indicates codepoint "10" or “11” for the existing SRS resource set indicator:
· For TDM based PUSCH Tx scheme, the UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the second SRS resource set for CB/NCB (note: the association between an SRS resource set for CB/NCB and PUSCH transmission occasions(s) is defined according to TS 38.214)
· FFS: SDM and SFN based PUSCH Tx schemes
FFS: The case that the spatial Tx filter(s) determined from the indicated joint/UL TCI state(s) applied to a PUSCH transmission is different from the spatial Tx filter(s) used for the SRS transmission corresponding to the SRS resource(s) indicated to the PUSCH transmission



According to the RAN1 agreements presented above, as different signalling mediums/methods – RRC configurations for control channels and DCI indicators for shared channels – are applied for different channels, same or different beams can be used for PDCCH/PDSCH receptions and PUCCH/PUSCH transmissions. For instance, a RRC configuration is used to inform the UE which of the indicated TCI states/beams to use for PDCCH reception, while a [TCI selection field] in DCI format 1_1/1_2 is used to inform the UE which of the indicated TCI states/beams to use for PDSCH reception (similar settings for uplink transmissions). As the DCI indicator field(s) for shared channels can be absent in the corresponding DCI format(s), e.g., a 0-bit field based on network’s configuration, it would make sense to (i) support the DCI indicator field(s) based on UE capability and (2) differentiate the scenarios of applying the same or different beams for different channels. Based on the above analysis, we propose to address the two FFSs in the above tables using the following FGs, which should be separate from the basic FGs.     

Proposal 1: support the following two FGs (separate row(s) from the basic FGs) for Rel-18 eUTCI 
· FG 40-1-x: support for TCI selection field in DCI format 1_1/1_2 and SRS resource set indicator in DCI format 0_1/0_2 when dedicated PDCCH shares a same TCI state(s) as at least one of the indicated TCI states for PDSCH/PUCCH/PUSCH.
· FG 40-1-y: support for TCI selection field in DCI format 1_1/1_2 and SRS resource set indicator in DCI format 0_1/0_2 for other cases (note: UE supporting this FG also supports FG 40-1-x).

Based on our proposal 1, at least the TCI selection field in DCI format 1_1/1_2 should be additionally supported as a separate FG from the potential basic FGs (such as 40-1-1, 40-1-1a, 40-1-2 and/or 40-1-2a in R1-2308521), with detailed components shown below addressing the common beam issue(s) between dedicated reception(s) of PDCCH and PDSCH.

	40. NR_MIMO_evo_DL_UL
	40-1-14 (the numbering is based on R1-2308521)
	Additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
	· Dedicated PDCCH shares a same TCI state(s) as at least one of the indicated TCI states for PDSCH
· Other cases than the above component
	Optional with capability signalling



In addition, to address another FFS related to the common beam issue(s) for channels other than dedicated PDCCH/PDSCH or dedicated PDSCH reception(s) without the [TCI selection field] – e.g., scheduled by fall back DCI(s), we propose the following FG separate from the potential basic FGs (such as 40-1-1, 40-1-1a, 40-1-2 and/or 40-1-2a in R1-2308521).

Proposal 2: support the following FG (separate row(s) from the basic FGs) for Rel-18 eUTCI 
· FG 40-1-z: support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies only one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH.
	40. NR_MIMO_evo_DL_UL
	40-1-15 (the numbering is based on R1-2308521)
	Additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies only one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	n/a
	Optional with capability signalling





	Xiaomi [13]
	As for the FFS on separate rows intra-cell and inter-cell multi-TRP, since S-DCI based inter-cell MTRP is not supported, separate rows for intra-cell and inter-cell MTRP is not needed. As for support of DCI format 1_1 and 1_2 configured with [TCI selection field], it is better to support a separate row since it works even without support this new feature, for example, MTRP PDSCH is not supported. 
Proposal 2-1: Support separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field].
Refer to TS 38.306 [2], the following two UE feature were defined that UE need to indicate whether the UE supports dynamic switching between single-TRP and PDSCH SFN scheme A/B by TCI state field in DCI formats 1_1 and 1_2. But in Rel-18, a new DCI field, i.e., [TCI selection field] will be introduced into DCI formats 1_1 and 1_2 to indicate the TCI state for PDSCH. Thus it is necessary to define a new UE capability to indicate whether the UE supports dynamic switching between single-TRP and PDSCH SFN scheme A/B by [TCI selection field] in DCI formats 1_1 and 1_2.
	sfn-SchemeA-DynamicSwitching-r17
Indicates whether the UE supports dynamic switching between single-TRP and PDSCH SFN scheme A by TCI state field in DCI formats 1_1 and 1_2. The UE supporting this feature shall indicate sfn-SchemeA-r17 or sfn-SchemeA-PDSCH-only-r17.
	FS
	No
	N/A
	N/A

	sfn-SchemeB-DynamicSwitching-r17
Indicates whether the UE supports dynamic switching between single-TRP and PDSCH SFN scheme B by TCI state field in DCI formats 1_1 and 1_2.
The UE supporting this feature shall indicate sfn-schemeB-r17 or sfn-schemeB-PDSCH-only-r17.
	FS
	No
	N/A
	N/A



Proposal 2-2:   Define a new UE capability to indicate whether the UE supports dynamic switching between single-TRP and PDSCH SFN scheme A/B by [TCI selection field] in DCI formats 1_1 and 1_2.
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCsFFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
	23-1-1,
16-2b-1 or 16-2b-2 or 16-2b-3 or 16-2b-4 or 16-2b-5 or 23-2-1 or 23-3-1 or 23-3-2 or 23-3-3 or 23-6-1 or 23-6-2 or 23-6-1-1 or 23-6-1b or 23-6-2b
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams 
	Optional with capability signalling




	CATT [14]
	40-1-1: 
· S-DCI based inter-cell mTRP is supported in Rel-18 unified TCI framework extension, which should not be included in the FG.
· Whether the 2-bit [TCI selection field] is present or not in DCI format 1_1 and 1_2 is configured by RRC. The presence of [TCI selection field] in DCI format 1_1 and 1_2 should be supported by all the Rel-18 UEs. Otherwise, without this UE feature, dynamic switching between sTRP and mTRP using DCI for PDSCH could not be achieved, since UE could not discriminate sTRP or mTRP operation based on the number of TCI states corresponding to one codepoint. Therefore, it is not necessary to use separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field].
· The UE capability of supporting two default beams for S-DCI based MTRP has already been introduced in Rel-16. With the same functionality, it could be reused for Rel-18 unified TCI framework.
· The maximum number of configured joint TCI states per CC per BWP has been specified in Rel-17 with candidate value {8, 12, 16, 24, 32, 48, 64, 128}. These values could be reused for Rel-18.
· The maximum number of activated joint TCI states across all CCs has been specified in Rel-17 with candidate value {1, 2, 4, 8, 16}. These candidate values are specified for sTRP. Considering Rel-18 mTRP, more TCI states are needed. The recommended candidate values are {2, 4, 8, 16, 32}.
· In MIMO session, it has been discussed that whether specification should restrict that two indicated joint/DL TCI states must be associated with different TRPs. In our opinion, gNB is responsible to indicate appropriate beam(s) for PDCCH and PDSCH/PUCCH/PUSCH. It is not necessary to introduce such restriction. Therefore, we don’t see the need of signaling about additional supportive of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH. The support of different TCI state for different channels should be a basic feature of Rel-18 UE.


	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of configured joint TCI states per CC per BWP
1. FFS: maximum number of activated joint TCI states across all CCsFFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCHThe maximum number of configured joint TCI state per BWP per CC in a band. 
2. Two MAC-CE activated joint TCI-states per CC in a band. 
3. MAC-CE based TCI-state indication for two active TCI-states. 
4. The maximum number of MAC-CE activated joint TCI-states across all CC(s) in a band.
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate value {2, 4, 8, 16, 32}

Note: FG 16-2b-0 can be used to indicate support of two default beams 
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	Separate rows intra-cell and inter-cell multi-TRP
In current NR, whether a UE can support inter-cell MTRP can be reported by separate capability signaling. Therefore, we don’t see the need to introduce separate rows for TCI update for intra-cell and inter-cell multi-TRP schemes since the unified TCI framework extension is “unified” for all MTRP schemes.
Proposal 1: No need to introduce separate rows for intra-cell and inter-cell multi-TRP
What to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH
In Rel-17 unified TCI framework, at least for intra-cell case, it is baseline that a UE supports PDCCH, PDSCH, PUSCH, and PUCCH share a same unified TCI state, and it is optional that some PDCCHs and respective PDSCHs can be configured with different TCI state(s) from the unified one. The same principle can be kept in Rel-18 unified TCI extension at least for PDSCH reception, i.e., if a UE is scheduled by a PDCCH with a PDSCH reception, using the same indicated joint/DL TCI state(s) for the scheduling PDCCH and the scheduled PDSCH should be the baseline. Whether a UE can support using an indicated joint/DL TCI state for the scheduled PDSCH that is not used for scheduling PDCCH can be an optional UE feature.
Proposal 2: Introduce a separate row for “Using different indicated joint/DL TCI states for the scheduled PDSCH reception and the scheduling PDCCH reception”


	NTT DOCOMO, INC. [21]
	40-1-1
· Components: 
· We think the following in the FFS can be separate FGs. We added our reason in the sub-bullet.
· Intra-cell and inter-cell multi-TRP
· Reason: In Rel.17, there are separate UE capability between intra-cell and inter-cell. We don’t think inter-cell should be a basic UE capability in Rel.18.
· Additional support of DCI format 1_1 and 1_2 configured with TCI state selection field
· Reason: In Rel.15-17, DCI-level dynamic TCI indication is separate UE capability. Although our preference is to make TCI state selection field as a basic FG, we can accept to have a separate UE capability.
· Regarding to the last FFS, we are not ok with the current text. If the last FFS part is supported, when UE is indicated with two TCI states (TCI#1, TCI#2), gNB must use the same TCI between the scheduling DCI and the scheduled PDSCH. It looks M-TRP PDSCH can be only scheduled by SFN-PDCCH. Even for S-TRP PDSCH, we think DCI with TCI#1 schedules PDSCH with TCI#2 should be automatically supported if UE supports TCI state selection field. We think the motivation of the FFS is to ensure that one UE can assume that TCI state of the scheduling DCI can be the same as one of the TCI states of the scheduled PDSCH. We suggest updating the FFS to have the separate two FGs. 
· FG1 (optional): Support TCI state selection field. UE assumes TCI state of the scheduling PDCCH is the same as one of the TCI states of the scheduled PDSCH.
· FG2 (optional): Support TCI state selection field. UE assumes TCI state of the scheduling PDCCH can be the same or different as one of the TCI states of the scheduled PDSCH.
40-1-1/40-1-2/40-1-2a
· Components: 
· We think the first two FFS can be separate FGs, as the same reason as FG40-1-1.
40-1-1/40-1-1a/40-1-2/40-1-2a
· Note: 
· For default beam capability, FG 16-2b-0 is default beam capability for S-DCI based M-TRP. Based on RAN1#114 agreement for default beams for “A-CSI-RS for M-DCI based M-TRP”, we need to note FG 16-2a-6 (two default beam for M-DCI M-TRP) as well. Hence, the note should be updated as (Note that there is no agreement of two default beams for PDSCH for M-DCI based M-TRP): 
· Note: FG 16-2b-0 can be used to indicate support of two default beams for PDSCH/A-CSI-RS for S-DCI based M-TRP. FG 16-2a-6 can be used to indicate support of two default beams for A-CSI-RS for M-DCI based M-TRP.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	1.	Joint DL/UL TCI update with their components: (configuration mechanism, QCL rules, applicable source and target signals)
2.	The maximum number of configured joint TCI states per BWP per CC in a band
3.	Maximum of two MAC-CE activated joint TCI states per CC in a band
4.	MAC CE based TCI state indication for a single activated TCI codepoint
5.	The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band

	At least one of 16-2b-1, 16-2b-2, 16-2b-3, 16-2b-4, 16-2b-5, 23-2-1, 23-3-1, 23-3-2, 23-3-3, 23-6-1, 23-6-2, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Component 2 candidate value {8, 12, 16, 24, 32, 48, 64, 128}

Component 5 candidate value {2, 4, 6, 8, 16}

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH transmissions
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated joint TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-1-1a
· FFS1: We recommend having a single row for intra-cell and inter-cell multi-TRP
· FFS2: We don’t see the need for a separate row for additional support of DCI format 1_1 and 1_2 configured with TCI selection field
· FFS3: Candidate values for the maximum number of activated joint TCI states per CC {1, 2, 4, 8}. It is added in the notes
	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated joint TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams           Candidate values for the maximum number of activated joint TCI states per CC {1, 2, 4, 8}   
	Optional with capability signalling




	Huawei/HiSilicon [3]
	For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is an FFS that whether separate rows/FGs are needed for intra-cell mTRP and inter-cell mTRP case. To our understanding, new rows are not needed. These FGs are just used to report that UE support unified TCI for mTRP operation. As for whether the unified TCI support is for intra-cell mTRP and inter-cell mTRP, it is subject to whether UE support intra-cell mTRP and inter-cell mTRP. If a UE support both unified TCI for mTRP and intra-cell mTRP operation, it implies that the UE support unified TCI for intra-cell mTRP. Similarly, if a UE support both unified TCI for mTRP and inter-cell mTRP operation, it implies that the UE support unified TCI for inter-cell mTRP.
Proposal 2-1: For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is no need to introduce separate rows for intra-cell mTRP and inter-cell mTRP case.
For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is an FFS on whether a separate row is needed for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]. We think that a UE that support unified TCI for single-DCI based mTRP should support the [TCI selection field] in the DCI by default and a separate row is not needed. 
Proposal 2-2: For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is no need to introduce a row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field].
For the FFS on the maximum number of configured/activated TCI states, following the design of Rel-17 UE feature, we propose the following components. 
Proposal 2-3: Support the following components for the maximum number of configured/activated TCI states:
· For FG 40-1-1, support following components:
· The maximum number of configured joint TCI states per BWP per CC
· The maximum number of activated joint TCI states across all CC
· For FG 40-1-1a, support following components:
· The maximum number of activated TCI state per BWP per CC
· Note: The maximum number of configured joint TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-1.
· For FG 40-1-2, support following components:
· The maximum number of configured DL TCI states per BWP per CC
· The maximum number of configured UL TCI states per BWP per CC
· The maximum number of activated DL TCI states cross all CC
· The maximum number of activated UL TCI states cross all CC
· For FG 40-1-2a, support following components:
· The maximum number of activated DL TCI state per BWP per CC
· The maximum number of activated UL TCI state per BWP per CC
· Note: The maximum number of configured DL/UL TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-2.
	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated joint TCI states per CC
1. maximum number of activated TCI state per BWP per CC

	23-1-1b, 
40-1-1

	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {2, 3, 4, 5, 6, 7, 8, 16}

Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: Maximum number of activated joint TCI states per CC
	40-1-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for intra-cell single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of activated joint TCI states per CC

Comments:
Same as 40-1-1
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	

	40. NR_MIMO_evo_DL_UL
	40-1-1b
	Unified TCI with joint DL/UL TCI update for inter-cell single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	Comments:
Same as 40-1-1
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	




	TCL [7]
	

	LG Electronics [8]
	40-1-1, 40-1-1a, 40-1-2, 40-1-2a
· Regarding FFS for separate rows for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field], the separate row is not needed because a UE supporting unified TCI framework for S-DCI based MTRP should require [TCI selection field] in the DCI by default in our view
	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated joint TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	




	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated joint TCI states per CC
Support of intra-cell and inter-cell multi-TRP
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Ericsson [10]
	FG 40-1-1a:
Assuming that we follow the structure from Rel-17, this FG does not indicate support of DCI-based TCI state indication. DCI-based joint TCI state indication is a separate FG, added as FG 40-1-1c. 
“FFS: separate rows intra-cell and inter-cell multi-TRP”. In Rel-17, the FG that describes support of multiple activated TCI states also include inter-cell operation. Following this design, there is no need for a separate row: support for inter-cell operation is inherent. 
“FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]”. The separate FG proposed under FG 40-1-1 can be reused. 
“FFS: maximum number of activated joint TCI states per CC.” Following the Rel-17 solution, this would be a component in FG 40-1-1a. The formulation from Rel-17 is “Support K additional MAC-CE activated joint TCI states per CC in a band”.
Following the Rel-17 solution, one additional component is needed in FG 40-1-1a:
Support K additional activated joint TCI states across all CCs.
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	1. Support K additional MAC-CE activated joint TCI states per CC 
2. Support K additional activated joint TCI states across all CCs.





	Google [11]
	Regarding the FFS for FG 40-1-1, 40-1-1a, 40-1-2, 40-1-2a, we slightly prefer separate rows for intra-cell and inter-cell multi-TRP. The TCI selection field should be optional, since the same functionality can be supported by RRC configuration. Besides, the network can also use different DCI formats to schedule the PDSCH from single-TRP or multi-TRP operation. Similar to Rel-17 unified TCI, we think the maximum number of configured/activated joint TCI should be a component for FG 40-1-1. Therefore, the following modification is proposed.
	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC for intra-cell multi-TRP
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of activated joint TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	

	40. NR_MIMO_evo_DL_UL
	40-1-1a-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC for inter-cell multi-TRP
	FFS: what to do/signal about two default beams
maximum number of activated joint TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated joint TCI states per CC
	23-1-1,
16-2b-1 or 16-2b-2 or 16-2b-3 or 16-2b-4 or 16-2b-5 or 23-2-1 or 23-3-1 or 23-3-2 or 23-3-3 or 23-6-1 or 23-6-2 or 23-6-1-1 or 23-6-1b or 23-6-2b
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-14
	support of DCI format 1_1 and 1_2 configured with [TCI selection field]
	
	40-1-1 or 40-1-1a or 40-1-2 or 40-1-2a
	Yes
	
	
	
	
	
	
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-14a
	Dynamic switching - scheme A
	Support of dynamic switching between single-TRP and PDSCH SFN scheme A by [TCI selection field] in DCI formats 1_1, 1_2
	40-1-4, 23-6-1a
	Yes
	
	
	
	
	
	
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-14b
	Dynamic switching - scheme B
	Support of dynamic switching between single-TRP and PDSCH SFN scheme B by [TCI selection field] in DCI formats 1_1, 1_2
	40-1-4, 23-6-2a
	Yes
	
	
	
	
	
	
	
	Optional with capability signaling




	CATT [14]
	40-1-1a: 
· S-DCI based inter-cell mTRP is supported in Rel-18 unified TCI framework extension, which should not be included in the FG.
· With the same reason as 40-1-1, it is not necessary to use separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field].
· The maximum number of activated joint TCI states per CC has been specified in Rel-17 with candidate value {2, 3, 4, 5, 6, 7, 8}. Considering Rel-18 mTRP, the recommended candidate values are {4, 6, 8, 10, 12, 14, 16}.


	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment)
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2. The maximum number of MAC-CE activated joint TCI states per CC in a band.
3. The minimum beam application time in Y symbols per SCS
FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated joint TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate value {2, 4, 8, 10, 12, 14, 16}

Component 3 candidate value {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336} only can be indicated in FR2

Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	Separate rows intra-cell and inter-cell multi-TRP
In current NR, whether a UE can support inter-cell MTRP can be reported by separate capability signaling. Therefore, we don’t see the need to introduce separate rows for TCI update for intra-cell and inter-cell multi-TRP schemes since the unified TCI framework extension is “unified” for all MTRP schemes.
Proposal 1: No need to introduce separate rows for intra-cell and inter-cell multi-TRP


	NTT DOCOMO, INC. [21]
	40-1-1/40-1-1a/40-1-2/40-1-2a
· Note: 
· For default beam capability, FG 16-2b-0 is default beam capability for S-DCI based M-TRP. Based on RAN1#114 agreement for default beams for “A-CSI-RS for M-DCI based M-TRP”, we need to note FG 16-2a-6 (two default beam for M-DCI M-TRP) as well. Hence, the note should be updated as (Note that there is no agreement of two default beams for PDSCH for M-DCI based M-TRP): 
· Note: FG 16-2b-0 can be used to indicate support of two default beams for PDSCH/A-CSI-RS for S-DCI based M-TRP. FG 16-2a-6 can be used to indicate support of two default beams for A-CSI-RS for M-DCI based M-TRP.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	1.	TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment)
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2.	The minimum beam application time in Y symbols per SCS
3.	The maximum number of MAC-CE activated joint TCI states per CC in a band

	40-1-1
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Component 2 candidate values: {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336 } only can be indicated in FR2

Component 3 candidate values: {3, 4, 5, 6, 7, 8}

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-1b
	TRP-specific BFR with unified TCI framework with Unified TCI 
	Support for TRP-specific BFR with unified TCI framework with Unified TCI 
	FFS
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-1-1b
	TRP-specific BFR with unified TCI framework with Unified TCI 
	Support for TRP-specific BFR with unified TCI framework with Unified TCI 
	FFS 2-31
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	· Also, considering that we also need to have another BFR procedure for M-DCI based MTRP operation, and then we need to have some clarification for 40-1-1b, i.e., dedicated to S-DCI based MTRP.
	40. NR_MIMO_evo_DL_UL
	40-1-1b
	TRP-specific BFR with unified TCI framework with Unified TCI for single-DCI based multi-TRP
	Support for TRP-specific BFR with unified TCI framework with Unified TCI for single-DCI based multi-TRP
	FFS
40-1-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
		40. NR_MIMO_evo_DL_UL
	40-1-1b
	TRP-specific BFR with unified TCI framework with Unified TCI 
	Support for TRP-specific BFR with unified TCI framework with Unified TCI 
	FFS
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-1-1b
	TRP-specific BFR with unified TCI framework with Unified TCI 
	Support for TRP-specific BFR with unified TCI framework with Unified TCI 
	FFS
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Ericsson [10]
	FG 40-1-1b:
There is already a placeholder for the prerequisite FG for FG 40-1-1b. In our understanding, this would be FG 23-5-2 (MTRP BFR based on two BFD-RS sets).
	40-1-1b
	TRP-specific BFR with unified TCI framework with Unified TCI
	

	40-1-1c
	Unified TCI with joint DL/UL DCI-based TCI update for single-DCI based multi-TRP 
	1. The maximum number of MAC-CE activated joint TCI states per CC
2. Minimum beam application time

	40-1-1d
	Support [TCI selection] field for DCI format 1_1 and 1_2
	Minimum time duration between PDCCH and PDSCH for switching between single-TRP and multi-TRP





	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	40-1-1b: 
· In Rel-18 unified TCI framework, TRP-specific BFR has been supported for both S-DCI based mTRP and M-DCI based mTRP. The prerequisite of 40-1-1b should be 40-1-1.


	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
	

	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-1-1b
· Prerequisite FG: 
· It should be FG23-5-2 (MTRP BFR based on two BFD-RS sets) and at least of one of FG40-1-1, FG40-1-2, FG40-1-7, or FG40-1-9.

	Qualcomm Incorporated [22]
	




	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-1-2
· FFS1: We recommend having single row for inter-cell and intra-cell m-TRPs. 
· FFS2: We recommend having separate row for additional support of DCI format 1_1 and 1_2 configured with TCI selection field. Added FG 40-1-2b
· FFS3: Candidate values for the maximum number of activated DL TCI states per CC {2, 4, 8, 16,}. It is added in the notes
· FFS4: Candidate values for the maximum number of activated DL TCI states per CC {2, 4, 8, 16}. It is added in the notes
	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams              Candidate values for the maximum number of activated DL TCI states per CC {2, 4, 8, 16}          Candidate values for the maximum number of activated UL TCI states per CC {2, 4, 8, 16}  
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-2b
	Additional support for DCI format 1_1 and 1_2 with unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC 
	
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is an FFS that whether separate rows/FGs are needed for intra-cell mTRP and inter-cell mTRP case. To our understanding, new rows are not needed. These FGs are just used to report that UE support unified TCI for mTRP operation. As for whether the unified TCI support is for intra-cell mTRP and inter-cell mTRP, it is subject to whether UE support intra-cell mTRP and inter-cell mTRP. If a UE support both unified TCI for mTRP and intra-cell mTRP operation, it implies that the UE support unified TCI for intra-cell mTRP. Similarly, if a UE support both unified TCI for mTRP and inter-cell mTRP operation, it implies that the UE support unified TCI for inter-cell mTRP.
Proposal 2-1: For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is no need to introduce separate rows for intra-cell mTRP and inter-cell mTRP case.
For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is an FFS on whether a separate row is needed for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]. We think that a UE that support unified TCI for single-DCI based mTRP should support the [TCI selection field] in the DCI by default and a separate row is not needed. 
Proposal 2-2: For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is no need to introduce a row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field].
For the FFS on the maximum number of configured/activated TCI states, following the design of Rel-17 UE feature, we propose the following components. 
Proposal 2-3: Support the following components for the maximum number of configured/activated TCI states:
· For FG 40-1-1, support following components:
· The maximum number of configured joint TCI states per BWP per CC
· The maximum number of activated joint TCI states across all CC
· For FG 40-1-1a, support following components:
· The maximum number of activated TCI state per BWP per CC
· Note: The maximum number of configured joint TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-1.
· For FG 40-1-2, support following components:
· The maximum number of configured DL TCI states per BWP per CC
· The maximum number of configured UL TCI states per BWP per CC
· The maximum number of activated DL TCI states cross all CC
· The maximum number of activated UL TCI states cross all CC
· For FG 40-1-2a, support following components:
· The maximum number of activated DL TCI state per BWP per CC
· The maximum number of activated UL TCI state per BWP per CC
· Note: The maximum number of configured DL/UL TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-2.
For FG 40-1-2, there are two FFSs on “maximum number of activated DL TCI states per CC” and “maximum number of activated UL TCI states per CC”. However, this FG corresponds to the UE with a single activated TCI codepoint per CC and, therefore, these two FFSs should be removed.

[bookmark: _Hlk142561701][bookmark: _Hlk142561730]Proposal 2-4: For FG 40-1-2, remove “FFS: maximum number of activated DL TCI states per CC” and “FFS: maximum number of activated UL TCI states per CC” form the components column. 
	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
[bookmark: _Hlk142562644]FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
1. maximum number of configured DL TCI states per BWP per CC
2. maximum number of configured UL TCI states per BWP per CC
3. maximum number of activated DL TCI states cross all CC
4. maximum number of activated UL TCI states cross all CC
	23-10-1
	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate value {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate value {8, 12, 16, 24, 32, 48, 64}

Component 3 candidate values: {1, 2, 4, 8, 16}

Component 4 candidate values: {1, 2, 4, 8, 16}

Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling


For FG 40-1-1 and FG 1-2, a common FFS is whether to separate the intra-cell and inter-cell MTRP into two rows. We think the UE features in Rel-17 can be referred. The same structure could be used, i.e., merge the intra-cell and inter-cell MTRP into a same row.
Proposal 1: Do not separate the intra-cell and inter-cell MTRP into two rows in FG 40-1-1 and FG 40-1-2.
As for the issues on the maximum number of the TCI states, since there is no consensus on change the maximum number of joint/separate TCI states configured in each CC/BWP or across all CCs, the candidate values of which should be keep the same as those in Rel-17.
Proposal 2: The candidate values of the maximum number of joint/separate TCI states configured in each CC/BWP or across all CCs should be keep the same as those in Rel-17.
Besides, in RAN1#114, we have the following agreements:
	Agreement 
On unified TCI framework extension for S-DCI based MTPR, a UE capability is used as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2 if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2
· Note: Whether to reuse the legacy UE capability (timeDurationForQCL) as the threshold and corresponding candidate values are discussed in Rel-18 UE feature AI
Agreement
On unified TCI framework extension for M-DCI based MTRP, if the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of AP CSI-RS resources in an AP CSI-RS resource set for BM/CSI is smaller than a threshold for AP CSI-RS reception:
· If there is no other DL signal in the same symbols as the AP CSI-RS:
· If the UE is in FR1 or the UE supports the capability of default beam per coresetPoolIndex for M-DCI based MTRP in FR2:
· Alt1: The UE shall apply the first or the second indicated joint/DL TCI state to the AP CSI-RS according to the RRC configuration(s) provided to the AP CSI-RS resources or AP CSI-RS resource set
· Note: If the UE supports the capability of two default beam per coresetPoolIndex for M-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
· Otherwise, the UE shall apply the indicated joint/DL TCI state specific to coresetPoolIndex value 0 to the AP CSI-RS resource set.
· FFS: If there is any other DL signal in the same symbols as the AP CSI-RS 
· FFS: The definition of other DL signals
· Note: Whether to reuse the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) as the threshold for AP CSI-RS reception is discussed in Rel-18 UE feature AI



It has been agreed in AI 9.1.1.1 that for s-DCI based PDSCH reception, if the scheduling time offset is equal or larger than a threshold the UE can apply the indicated TCI states according to the TCI selection or RRC configuration (if it is present). Since the UE takes time to figure out the format and contents of the DCI, the legacy TimeDurationforQCL can be reused. Besides, there is also no strong motivation to introduce an additional threshold for AP CSI-RS reception, beamSwitchTiming/beamSwitchTiming-r16 can be reused as legacy.
Proposal 3: Reuse the UE capability TimeDurationforQCL as the threshold for PDSCH reception.
Proposal 4: Reuse the UE capability beamSwitchTiming/beamSwitchTiming-r16 as the threshold for AP CSI-RS reception.

	ZTE [5]
	· After that, for FG 40-1-2, we should have ‘maximum number of activated joint TCI states per CC/across all CCs’, i.e., for multi-activated-TCI-state case.
· Maximum number of configured joint TCI states per CC per BWP
· Maximum number of activated joint TCI states across all CCs
	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
1. Support of unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC.
FFS: 2. Maximum number of activated DL TCI states per CC
FFS: 3. Maximum number of activated UL TCI states per CC
4. Maximum number of activated DL TCI states across all CCs
5. Maximum number of activated UL TCI states across all CCs
	40-1-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for intra-cell single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
FFS: separate row for TRP-specific BFR with unified TCI framework
Comments:
Same as 40-1-1
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for inter-cell single-DCI based multi-TRP with single activated TCI codepoint per CC
	Comments:
Same as 40-1-1
	
	
	
	
	
	
	
	
	
	




	TCL [7]
	

	LG Electronics [8]
	40-1-1, 40-1-1a, 40-1-2, 40-1-2a
· Regarding FFS for separate rows for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field], the separate row is not needed because a UE supporting unified TCI framework for S-DCI based MTRP should require [TCI selection field] in the DCI by default in our view
	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
	
	
	
	
	
	
	
	
	
	




	Intel Coporation [9]
	· FG 40-1-1 and 40-1-2: There is no need for separate rows for intra and inter-cell multi-TRP. Support for DCI  1_1/1_2 configured with TCI selection field configured can be added as separate row.
	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
Support of intra-cell and inter-cell multi-TRP
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Ericsson [10]
	FG 40-1-2:
The input on FG 40-1-2 essentially mirrors the input on FG 40-1-1. Note that FG 40-1-1 will be a pre-requisite for FG 40-1-2.
“FFS: separate rows intra-cell and inter-cell multi-TRP”. Although single-DCI inter-cell multi-TRP is not agreed, inter-cell beam management is supported. However, inter-cell beam management requires the support of more than one activated DL TCI state. Since only one activated DL TCI state is supported in FG 40-1-2, inter-cell beam management is not possible. In our understanding, inter-cell support is included in FG 40-1-2a.
“FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]”. The separate FG (FG 40-1-1d) proposed under FG 40-1-1 can be reused. 
“FFS: maximum number of activated DL TCI states per CC”. This looks like a typo. Following FG 40-1-1, and the Rel-17 solution, this should be a “maximum number of activated DL TCI states across CCs”, which should be a component in FG 40-1-2.
“FFS: maximum number of activated UL TCI states per CC”. This looks like a typo. Following FG 40-1-1, and the Rel-17 solution, this should be a “maximum number of activated UL TCI states across CCs”, which should be a component in FG 40-1-2.
Following the Rel-17 solution, two additional components are needed in FG 40-1-2:
maximum number of configured DL TCI states per CC per BWP
maximum number of configured UL TCI states per CC per BWP
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	1. maximum number of configured DL TCI states per CC per BWP
2. maximum number of configured UL TCI states per CC per BWP
3. maximum number of activated DL TCI states across all CCs.
4. maximum number of activated UL TCI states across all CCs




	Google [11]
	Regarding the FFS for FG 40-1-1, 40-1-1a, 40-1-2, 40-1-2a, we slightly prefer separate rows for intra-cell and inter-cell multi-TRP. The TCI selection field should be optional, since the same functionality can be supported by RRC configuration. Besides, the network can also use different DCI formats to schedule the PDSCH from single-TRP or multi-TRP operation. Similar to Rel-17 unified TCI, we think the maximum number of configured/activated joint TCI should be a component for FG 40-1-1. Therefore, the following modification is proposed.
	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC for intra-cell multi-TRP
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
FFS: separate row for TRP-specific BFR with unified TCI framework
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	

	40. NR_MIMO_evo_DL_UL
	40-1-2-1
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC for inter-cell multi-TRP
	FFS: what to do/signal about two default beams
maximum number of activated DL TCI states per CC
maximum number of activated UL TCI states per CC

	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
	23-1-1,
16-2b-1 or 16-2b-2 or 16-2b-3 or 16-2b-4 or 16-2b-5 or 23-2-1 or 23-3-1 or 23-3-2 or 23-3-3 or 23-6-1 or 23-6-2 or 23-6-1-1 or 23-6-1b or 23-6-2b
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	CATT [14]
	40-1-2: 
· S-DCI based inter-cell mTRP is supported in Rel-18 unified TCI framework extension, which should not be included in the FG.
· With the same reason as 40-1-1, it is not necessary to use separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field].
· The UE capability of supporting two default beams for S-DCI based MTRP in Rel-16 could be reused for Rel-18 unified TCI framework.
· With single activated TCI codepoint, for Rel-18 mTRP, the candidate values for the maximum number of activated DL or UL TCI states per CC could be {1, 2}.
Proposal 1: S-DCI based inter-cell mTRP should not be included in the FG.
Proposal 2: It is not necessary to use separate rows for the supportive of DCI format 1_1 and 1_2 configured with [TCI selection field].
Proposal 3: UE capability of supporting two default beams for S-DCI based MTRP introduced in Rel-16 is reused for Rel-18 unified TCI framework.


	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	1. The maximum number of configured separate DL TCI state per BWP per CC in a band.
2. The maximum number of configured separate UL TCI state per BWP per CC in a band.
3. Two MAC-CE activated DL TCI-states per CC in a band. 
4. Two MAC-CE activated UL TCI-states per CC in a band. 
5. MAC-CE based TCI-state indication. 
6. The maximum number of MAC-CE activated DL TCI states across all CC(s) in a band.
7. The maximum number of MAC-CE activated UL TCI states across all CC(s) in a band
FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate values {8, 12, 16, 24, 32, 48, 64, 128}

Component 6 candidate value {2, 4, 8, 16, 32}
 
Component 7 candidate value {2, 4, 8, 16, 32}

Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-1-1/40-1-2/40-1-2a
· Components: 
· We think the first two FFS can be separate FGs, as the same reason as FG40-1-1.
40-1-1/40-1-1a/40-1-2/40-1-2a
· Note: 
· For default beam capability, FG 16-2b-0 is default beam capability for S-DCI based M-TRP. Based on RAN1#114 agreement for default beams for “A-CSI-RS for M-DCI based M-TRP”, we need to note FG 16-2a-6 (two default beam for M-DCI M-TRP) as well. Hence, the note should be updated as (Note that there is no agreement of two default beams for PDSCH for M-DCI based M-TRP): 
· Note: FG 16-2b-0 can be used to indicate support of two default beams for PDSCH/A-CSI-RS for S-DCI based M-TRP. FG 16-2a-6 can be used to indicate support of two default beams for A-CSI-RS for M-DCI based M-TRP.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	1.	Separate DL/UL TCI update with their components: (configuration mechanism, QCL rules, applicable source and target signals)
2.	The maximum number of configured DL TCI states per BWP per CC
3.	The maximum number of configured UL TCI states per BWP per CC
4.	The maximum number of MAC-CE activated DL TCI states per CC in a band
5.	The maximum number of MAC-CE activated UL TCI states per CC in a band
6.	MAC CE based TCI state indication for a single TCI codepoint
7.	The maximum number of MAC-CE activated DL TCI states across all CC(s) in a band
8.	The maximum number of MAC-CE activated UL TCI states across all CC(s) in a band
	40-1-1
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Component 2 candidate value {4, 8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate value {4, 8, 12, 16, 24, 32, 48, 64}

Component 4 candidate value {1, 2}

Component 5 candidate value {1, 2}

Component 7 candidate value {1, 2, 4, 8, 16}

Component 8 candidate value {1, 2, 4, 8, 16}

Note: UE should support candidate value of 2 for at least one of Component 4 and 5

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-1-2a
· FFS1: We recommend having a single row for intra-cell and inter-cell multi-TRP
· FFS2: We don’t see the need for a separate row for additional support of DCI format 1_1 and 1_2 configured with TCI selection field
	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is an FFS that whether separate rows/FGs are needed for intra-cell mTRP and inter-cell mTRP case. To our understanding, new rows are not needed. These FGs are just used to report that UE support unified TCI for mTRP operation. As for whether the unified TCI support is for intra-cell mTRP and inter-cell mTRP, it is subject to whether UE support intra-cell mTRP and inter-cell mTRP. If a UE support both unified TCI for mTRP and intra-cell mTRP operation, it implies that the UE support unified TCI for intra-cell mTRP. Similarly, if a UE support both unified TCI for mTRP and inter-cell mTRP operation, it implies that the UE support unified TCI for inter-cell mTRP.
Proposal 2-1: For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is no need to introduce separate rows for intra-cell mTRP and inter-cell mTRP case.
For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is an FFS on whether a separate row is needed for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]. We think that a UE that support unified TCI for single-DCI based mTRP should support the [TCI selection field] in the DCI by default and a separate row is not needed. 
Proposal 2-2: For FG 40-1-1, FG 40-1-1a, FG 40-1-2 and FG 40-1-2a, there is no need to introduce a row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field].
For the FFS on the maximum number of configured/activated TCI states, following the design of Rel-17 UE feature, we propose the following components. 
Proposal 2-3: Support the following components for the maximum number of configured/activated TCI states:
· For FG 40-1-1, support following components:
· The maximum number of configured joint TCI states per BWP per CC
· The maximum number of activated joint TCI states across all CC
· For FG 40-1-1a, support following components:
· The maximum number of activated TCI state per BWP per CC
· Note: The maximum number of configured joint TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-1.
· For FG 40-1-2, support following components:
· The maximum number of configured DL TCI states per BWP per CC
· The maximum number of configured UL TCI states per BWP per CC
· The maximum number of activated DL TCI states cross all CC
· The maximum number of activated UL TCI states cross all CC
· For FG 40-1-2a, support following components:
· The maximum number of activated DL TCI state per BWP per CC
· The maximum number of activated UL TCI state per BWP per CC
· Note: The maximum number of configured DL/UL TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-2.
	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
1. maximum number of activated DL TCI state per BWP per CC
2. maximum number of activated UL TCI state per BWP per CC
	23-10-1b,
40-1-2
	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {2, 3, 4, 5, 6, 7, 8, 16}

Component 2 candidate values: {2, 3, 4, 5, 6, 7, 8, 16}

Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
1. Maximum number of activated DL TCI states per CC
2. Maximum number of activated UL TCI states per CC
	40-2-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for intra-cell single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams

Comments:
Same as 40-1-1
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	

	40. NR_MIMO_evo_DL_UL
	40-1-2b
	Unified TCI with separate DL/UL TCI update for inter-cell single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams

Comments:
Same as 40-1-1
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	




	TCL [7]
	

	LG Electronics [8]
	40-1-1, 40-1-1a, 40-1-2, 40-1-2a
· Regarding FFS for separate rows for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field], the separate row is not needed because a UE supporting unified TCI framework for S-DCI based MTRP should require [TCI selection field] in the DCI by default in our view
	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	




	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
Support of intra-cell and inter-cell multi-TRP
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	Ericsson [10]
	FG 40-1-2a:
The input on FG 40-1-2a essentially mirrors the input on FG 40-1-1a. Still, support for DCI-based TCI state indication is not implied by FG 40-1-2a. This is described by the added FG 40-1-2c. Note that FG 40-1-1a will be a pre-requisite for FG 40-1-2a.
“FFS: separate rows intra-cell and inter-cell multi-TRP”: In Rel-17, the FG that describes support of multiple activated DL TCI states also include inter-cell operation. Following this design, there is no need for a separate row: support for inter-cell operation is implied for a UE that supports FG 40-1-2a
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]. The separate FG proposed under FG 40-1-1 can be reused. This FFS can be removed.
Following the Rel-17 solution, the following additional components would be needed in FG 40-1-2a:
Support K additional MAC-CE activated DL TCI states per CC. 
Support K additional activated DL TCI states across all CCs.
Note that FG 40-1-2a only introduces support for inter-cell beam management. In this case, there is no need to support multiple activated UL TCI states, since the additional activated TCI states are needed only to receive broadcast.
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	1. Support K additional MAC-CE activated DL TCI states per CC. 
2. Support K additional activated DL TCI states across all CCs.


	40-1-2c
	Unified TCI with separate DL/UL DCI-based TCI update for single-DCI based multi-TRP
	1. The maximum number of MAC-CE activated DL TCI states per CC
2. The maximum number of MAC-CE activated UL TCI states per CC
3. Minimum beam application time




	Google [11]
	Regarding the FFS for FG 40-1-1, 40-1-1a, 40-1-2, 40-1-2a, we slightly prefer separate rows for intra-cell and inter-cell multi-TRP. The TCI selection field should be optional, since the same functionality can be supported by RRC configuration. Besides, the network can also use different DCI formats to schedule the PDSCH from single-TRP or multi-TRP operation. Similar to Rel-17 unified TCI, we think the maximum number of configured/activated joint TCI should be a component for FG 40-1-1. Therefore, the following modification is proposed.
	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC for intra-cell multi-TRP
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
maximum number of activated DL TCI states per CC
maximum number of activated UL TCI states per CC

	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	

	40. NR_MIMO_evo_DL_UL
	40-1-2a-1
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC for inter-cell multi-TRP
	FFS: what to do/signal about two default beams
maximum number of activated DL TCI states per CC
maximum number of activated UL TCI states per CC

	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	

	40. NR_MIMO_evo_DL_UL
	40-1-a-14
	support of DCI format 1_1 and 1_2 configured with [TCI selection field]
	support of DCI format 1_1 and 1_2 configured with [TCI selection field]
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	
	




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
	23-1-1,
16-2b-1 or 16-2b-2 or 16-2b-3 or 16-2b-4 or 16-2b-5 or 23-2-1 or 23-3-1 or 23-3-2 or 23-3-3 or 23-6-1 or 23-6-2 or 23-6-1-1 or 23-6-1b or 23-6-2b
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment)
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2. The maximum number of MAC-CE activated DL TCI states per CC in a band.
3. The maximum number of MAC-CE activated UL TCI states per CC in a band.
4. The minimum beam application time in Y symbols per SCS
FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate value {2, 4, 8, 10, 12, 14, 16}

Component 3 candidate value {2, 4, 8, 10, 12, 14, 16}

Component 4 candidate value {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336} only can be indicated in FR2

Note: FG 16-2b-0 can be used to indicate support of two default beams
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-1-1/40-1-2/40-1-2a
· Components: 
· We think the first two FFS can be separate FGs, as the same reason as FG40-1-1.
40-1-1/40-1-1a/40-1-2/40-1-2a
· Note: 
· For default beam capability, FG 16-2b-0 is default beam capability for S-DCI based M-TRP. Based on RAN1#114 agreement for default beams for “A-CSI-RS for M-DCI based M-TRP”, we need to note FG 16-2a-6 (two default beam for M-DCI M-TRP) as well. Hence, the note should be updated as (Note that there is no agreement of two default beams for PDSCH for M-DCI based M-TRP): 
· Note: FG 16-2b-0 can be used to indicate support of two default beams for PDSCH/A-CSI-RS for S-DCI based M-TRP. FG 16-2a-6 can be used to indicate support of two default beams for A-CSI-RS for M-DCI based M-TRP.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	1.	TCI state indication for update and activation 
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment)
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2.	The minimum beam application time in Y symbols per SCS
3.	The maximum number of MAC-CE activated DL TCI states per CC in a band
4.	The maximum number of MAC-CE activated UL TCI states per CC in a band
	40-1-2
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Component 2 candidate values: {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336 } only can be indicated in FR2

Component 3 candidate values: {1, 2, 3, 4, 5, 6, 7, 8}

Component 4 candidate values: {1, 2, 3, 4, 5, 6, 7, 8}

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH

Note: UE should support candidate value of at least 3 for at least one of Component 3 and 4

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-3
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	Support of per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {per resource, per resource set, both}
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-1-3
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	Support of Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	23-1-1i
	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {per resource, per resource set, both}
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-1-3
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	Support of per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	40-1-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {per resource, per resource set, both}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-3a
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in M-DCI based MTRP
	Support of per aperiodic CSI-RS resource/resource set configuration for TCI selection in M-DCI based MTRP
	40-1-7
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {per resource, per resource set, both}
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	40-1-3
· In addition to the case for S-DCI based MTRP, separate FG for M-DCI based MTRP is needed according to the following agreement in RAN1#113.
	Agreement
On unified TCI framework extension for M-DCI based MTRP,  An RRC configuration can be provided to an aperiodic CSI-RS resource set or a CSI-RS resource in an aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS resource set or to the CSI-RS resource in the aperiodic CSI-RS resource set, if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· The first and the second indicated joint/DL TCI states correspond to the indicated joint/UDL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.
· Above applies at least if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold (if the threshold is needed)
· Support of ‘per CSI-RS resource set’ or ‘per CSI-RS resource’ RRC configuration is up to UE capability



Proposal 2: Add an FG (i.e. 40-1-3a) on per AP CSI-RS resource/resource set configuration for TCI selection in M-DCI based MTRP
	40. NR_MIMO_evo_DL_UL
	40-1-3
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {per resource, per resource set, both}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-3a
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in M-DCI based MTRP
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in M-DCI based MTRP
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {per resource, per resource set, both}
	Optional with capability signalling




	Intel Coporation [9]
	

	Ericsson [10]
		40-1-3
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	




	Google [11]
	

	Samsung [12]
	In RAN1#114, the below agreement was made to address some ambiguity issues from UE’s operation perspective when a UE is configured to follow the indicated unified TCI state(s) with a capability of per resource set TCI selection for a configured aperiodic CSI-RS resource set for NCJT CSI measurement/reporting – two Resource Groups are configured.

	Agreement (RAN1#114)
On unified TCI framework extension, if the UE supports NCJT CSI, the UE should support resource-level RRC configuration for informing that the UE shall apply the first or the second indicated joint/DL TCI state to AP CSI-RS resource



The above agreement, however, implicitly bundles the support of NCJT scheme and per-CSI-RS resource configuration for TCI selection in S-DCI based MTRP as in FG 40-1-3. To illustrate, a UE supporting both FG 40-1-3 and FG 23-7-1 cannot indicate ‘per resource set’ for FG 40-1-3. The only way to avoid that is that UE declines either FG 40-1-3 or FG 23-7-1. Since both FG 40-1-3 and FG 23-7-1 have ‘per band’ granularity, the UE would be forced to drop either of them in a band manner which can be considered as under-reporting where UE could have indicated ‘per resource set’ for FG 40-1-3 supporting eUTCI CSI-RS transmission in any other scheme than NCJT. To address the issue of under-reporting, one possible solution is that a separate capability is introduced for joint operation of NCJT scheme and UTCI CSI-RS for S-DCI based MTRP for a UE that indicates ‘per resource’ for FG 40-1-3. 

Proposal 3: a new capability is introduced for joint operation of NCJT scheme and eUTCI CSI-RS for SDCI based MTRP operation as below:
	40. NR_MIMO_evo_DL_UL
	40-1-16 (the numbering is based on R1-2308521)
	Joint operation of NCJT CSI and per aperiodic CSI-RS resource configuration for TCI selection in S-DCI based MTRP
	Support of joint operation of NCJT CSI and per aperiodic CSI-RS resource configuration for TCI selection in S-DCI based MTRP
	23-7-1, 40-1-3
	yes
	n/a
	
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
	

	ASUSTeK [19]
	

	MediaTek Inc. [20]
	FG 40-1-3
To support unified TCI update for AP CSI-RS (for BM and CSI), at least the UE needs to support either resource-based configuration or resource-set-based configuration. Thus, we don’t think this should be put in a separate row, which means support of unified TCI update for AP CSI-RS is a UE optional feature. Instead, this should be a basic component in FG 40-1-1/40-1-1a/40-1-2/40-1-2a, and the UE can report a value from the candidate {resource, resource set, both}.
Proposal 3: Remove FG 40-1-3 and include it as a component in FG 40-1-1/40-1-1a/40-1-2/40-1-2a


	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-3
	Association between joint/DL TCI state and AP CSI-RS based on per CSI-RS resource for single-DCI based multi-TRP
	Support of RRC configuration per CSI-RS resource to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the CSI-RS resource
	40-1-1, 40-1-2
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset 
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-1-4
· We recommend adopting the PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA for the following agreement
	Agreement(RAN1#113 Incheon)
On unified TCI framework extension for S-DCI based MTRP, the following two alternatives are supported for PDSCH-CJT applying both indicated joint TCI states (if the UE supports two indicated joint/DL states for PDSCH-CJT):
· Alt1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
· Alt2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state
Introduce a UE capability on which alternative(s) is supported, and either one of above alternatives can be configured by RRC according to the UE capability
Note: In Rel-18, RAN1 has no consensus to support Alt3
· Alt3: PDSCH DMRS port(s) is QCLed with the DL RS of the first indicated joint TCI state with respect to QCL-TypeA and QCLed with the DL RS of the second indicated joint TCI state with respect to QCL-TypeB



	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset
	
	
	
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
	
	Agreement
On unified TCI framework extension for S-DCI based MTRP, the following two alternatives are supported for PDSCH-CJT applying both indicated joint TCI states (if the UE supports two indicated joint/DL states for PDSCH-CJT):
· Alt1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
· Alt2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state
Introduce a UE capability on which alternative(s) is supported, and either one of above alternatives can be configured by RRC according to the UE capability
Note: In Rel-18, RAN1 has no consensus to support Alt3
· Alt3: PDSCH DMRS port(s) is QCLed with the DL RS of the first indicated joint TCI state with respect to QCL-TypeA and QCLed with the DL RS of the second indicated joint TCI state with respect to QCL-TypeB



	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset 
Support of one or both of the following QCL mode: {Mode-1, Mode-2, both}
· Mode-1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
· Mode-2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state

	40-1-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {Mode-1, Mode-2, both}
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	40-1-4
· According to the following agreement in RAN1#113, the UE capability on which QCL assumption(s) is supported should be added if UE supports two TCI states for CJT-based PDSCH. 
	Agreement
On unified TCI framework extension for S-DCI based MTRP, the following two alternatives are supported for PDSCH-CJT applying both indicated joint TCI states (if the UE supports two indicated joint/DL states for PDSCH-CJT):
· Alt1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
· Alt2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state
Introduce a UE capability on which alternative(s) is supported, and either one of above alternatives can be configured by RRC according to the UE capability
Note: In Rel-18, RAN1 has no consensus to support Alt3
· Alt3: PDSCH DMRS port(s) is QCLed with the DL RS of the first indicated joint TCI state with respect to QCL-TypeA and QCLed with the DL RS of the second indicated joint TCI state with respect to QCL-TypeB



Proposal 3: Add the component on QCL assumption modes and the corresponding candidate values for PDSCH-CJT
	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset
Supported QCL assumption mode
	
	
	
	
	
	
	
	
	Candidate value: {mode 1, mode 2, both}

Note:
Mode 1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA
Mode 2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint/DL TCI state
	




	Intel Coporation [9]
	· FG 40-1-4: For signaling QCL subset, two additional rows can be added as proposed
	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset 
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-1-4a
	Support of PDSCH DMRS ports QCLed with DL RSs of both indicated TCI states with respect to QCL-Type A
	
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-1-4b
	Support of PDSCH DMRS ports QCL with a subset of QCL-Type A parameters for second indicated TCI state
	
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-1-14
	Support of DCI format 1_1/1_2 configured with TCI selection field
	
	
	
	
	
	
	
	
	
	
	




	Ericsson [10]
	FG 40-1-4:
“FFS: how to signal QCL subset”. It is proposed to signal this in the same way as for HST, i.e., via two separate FGs: “CJT scheme A” and “CJT scheme B”. FG 40-1-4b is added to handle CJT scheme B.
	40-1-4
	Support of two TCI states for CJT Tx scheme A for PDSCH
	

	40-1-4b
	Support of two TCI states for CJT Tx scheme B for PDSCH
	




	Google [11]
	For CJT Tx scheme, currently UE FG 40-1-4 have been agreed to consider support of two TCI states for CJT Tx scheme for PDSCH. But the CSI-RS configured as CMR in a CSI-ReportConfig is missing. Therefore, the following modification is proposed for UE FG 40-1-4.
	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	Support of two TCI states for CJT Tx scheme for PDSCH
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-1-4-1
	Support of more than one TCI states for CSI-RS configured as CMR in a CSI-ReportConfig for CJT
	Support of more than one TCI states for CSI-RS configured as CMR in a CSI-ReportConfig for CJT
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	
	
	




	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	40-1-4: 
· According to the following agreement, if UE supports two TCI states for CJT-based PDSCH, a UE capability on which alternative(s) is supported should be introduced. The two alternatives could be described by two QCL modes.

	Agreement
On unified TCI framework extension for S-DCI based MTRP, the following two alternatives are supported for PDSCH-CJT applying both indicated joint TCI states (if the UE supports two indicated joint/DL states for PDSCH-CJT):
· Alt1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
· Alt2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state
Introduce a UE capability on which alternative(s) is supported, and either one of above alternatives can be configured by RRC according to the UE capability
Note: In Rel-18, RAN1 has no consensus to support Alt3
· Alt3: PDSCH DMRS port(s) is QCLed with the DL RS of the first indicated joint TCI state with respect to QCL-TypeA and QCLed with the DL RS of the second indicated joint TCI state with respect to QCL-TypeB



Proposal 4: For PDSCH-CJT, adopt the following changes for FG 40-1-4.
	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	1. Support two indicated joint TCI states for CJT Tx scheme for PDSCH
2. Support QCL mode
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {full, subset, both}
Note
Full: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
Subset: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state
	Optional with capability signalling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	1. Support of unified TCI with two joint/DL TCI states update for CJT (Coherent Joint Transmission) PDSCH transmission scheme 
2. Supported QCL configuration modes.

FFS: 1 TCI state for CJT, whether it is Rel-17 UE transparent for uTCI, e.g., Rel-17 uTCI framework
FFS: how to signal QCL subset 
	
	
	
	
	Per band
	
	
	
	Component 1 candidate value: {Joint UL/DL, Separate UL/DL, both}


Component 2 candidate value: {mode 1, mode 2, both}

Note:
Mode 1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA
Mode 2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint/DL TCI state

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	FG 40-1-4
Since there are two QCL assumptions can be supported for PDSCH-CJT with two indicated joint TCI states, e.g., cjtSchemeA and cjtSchemeB, and a UE can support any of them if it supports two PDSCH-CJT with two joint TCI states.
Proposal 4: Introduce a component “Support two indicated joint TCI states for CJT Tx scheme for PDSCH” in FG 40-1-4
· Candidate value for the component: {cjtSchemeA, cjtSchemeB, both}



	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	Support of two indicated joint TCI states for PDSCH-CJT per BWP per CC in a band
	40-1-1
	Yes
	
	
	Per band
	N/A
	N/A
	FR1 only
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	Maximum number of configured joint TCI states per BWP per CC
maximum number of activated joint TCI states across all CCs
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Candidate values for maximum number of configured joint TCI states per BWP per CC {8, 12, 16, 24, 32, 48, 64, 128}
Candidate values for the maximum number of activated joint TCI states across all CCs {2, 4, 8, 16}


	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-1-7, FG 40-1-7a, FG 40-1-9 and FG 40-1-9a, on the maximum number of configured/activated TCI states, we propose the follow components. 
Proposal 2-6: Introduce the following components for the maximum number of configured/activated TCI states:
· For FG 40-1-7, support following components:
· maximum number of configured joint TCI states per BWP per CC
· maximum number of activated joint TCI states cross all CC
· For FG 40-1-7a, support following components:
· maximum number of activated joint TCI state per CORESETPoolIndex per BWP per CC
· Note: maximum number of configured joint TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-7.
· For FG 40-1-9, support following components:
· maximum number of configured DL TCI states per BWP per CC
· maximum number of configured UL TCI states per BWP per CC
· maximum number of activated DL TCI states cross all CC
· maximum number of activated UL TCI states cross all CC
· For FG 40-1-9a, support following components:
· maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
· maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
· Note: maximum number of configured DL/UL TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-9.
	40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. maximum number of configured joint TCI states per BWP per CC
2.  maximum number of activated joint TCI states across all CCs
	23-1-1
	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate value {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate value {1, 2, 4, 8, 16}

	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· FG 40-1-7 should be assumed as a basic FG for multi-DCI based multi-TRP operation in terms of unified TCI extension. Then, the following should be as components of the FG.
· Support of a single default beam for PDSCH with scheduling offset less than a threshold
· Maximum number of configured joint TCI states per CC per BWP
· Maximum number of activated joint TCI states across all CCs
	40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. Support of intra-cell mTRP operation for M-DCI
2. Support of a single default beam for PDSCH with scheduling offset less than a threshold
3. Maximum number of configured joint TCI states per CC per BWP
4. Maximum number of activated joint TCI states across all CCs

	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2a-6 can be used to indicate support of two default beams
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	FG 40-1-7:
Following the Rel-17 solution, these components are needed in FG 40-1-7:
Maximum number of configured joint TCI states per CC per BWP.
Maximum number of activated joint TCI states across all CCs.
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. maximum number of configured joint TCI states per CC per BWP
2. maximum number of activated joint TCI states across all CCs.





	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1.The maximum number of configured joint TCI states per BWP per CC in a band.
2.The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band.
	23-1-1,
16-2a
	Yes
	
	
	
	
	
	
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. Support unified TCI with joint DL/UL TCI update for multi-DCI intra-cell and inter-cell multi-TRP operation
2. The maximum number of configured joint TCI state per BWP per CC in a band. 
3. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
4. The maximum number of MAC-CE activated joint TCI-states across all CC(s) in a band per ‘coresetPoolIndex’ value.

	
	
	
	
	Per band
	
	
	
	Component 1 candidate values {Intra-cell, intra-cell and inter-cell}

Component 2 candidate values {8, 12, 16, 24, 32, 48, 64, 128}

Component 4 candidate value {1, 2, 4, 8, 16}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1.	Joint DL/UL TCI update with their components: (configuration mechanism, QCL rules, applicable source and target signals)
2.	The maximum number of configured joint TCI states per BWP per CC in a band
3.	Maximum of two MAC-CE activated joint TCI states per CC in a band
4.	MAC CE based TCI state indication for a single activated TCI codepoint per CORESETPoolIndex
5.	The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band

	16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Component 2 candidate value {8, 12, 16, 24, 32, 48, 64, 128}

Component 5 candidate value {2, 4, 8, 16}

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH transmissions
	Optional with capability signaling






	40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	The maximum number of MAC-CE activated joint TCI states per CC per coresetpoolindex
The minimum beam application time in symbols
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Candidate value for the maximum number of MAC-CE activated joint TCI states per CC {2,3,4,5,6,7,8)
Candidate value for the minimum beam application time in symbols
{1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336 } only can be applicable in FR2 
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-1-7, FG 40-1-7a, FG 40-1-9 and FG 40-1-9a, on the maximum number of configured/activated TCI states, we propose the follow components. 
Proposal 2-6: Introduce the following components for the maximum number of configured/activated TCI states:
· For FG 40-1-7, support following components:
· maximum number of configured joint TCI states per BWP per CC
· maximum number of activated joint TCI states cross all CC
· For FG 40-1-7a, support following components:
· maximum number of activated joint TCI state per CORESETPoolIndex per BWP per CC
· Note: maximum number of configured joint TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-7.
· For FG 40-1-9, support following components:
· maximum number of configured DL TCI states per BWP per CC
· maximum number of configured UL TCI states per BWP per CC
· maximum number of activated DL TCI states cross all CC
· maximum number of activated UL TCI states cross all CC
· For FG 40-1-9a, support following components:
· maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
· maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
· Note: maximum number of configured DL/UL TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-9.
	40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. maximum number of activated joint TCI states per CORESETPoolIndex per BWP per CC
	23-1-1b
40-1-7
	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {2, 3, 4, 5, 6, 7, 8}

	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-1-7a, we suggest to capture ‘maximum number of activated joint TCI states per CORESETPoolIndex per CC’ as its component.  
	40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	Maximum number of activated joint TCI states per CORESETPoolIndex per CC
	40-1-7
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2a-6 can be used to indicate support of two default beams
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-7b
	TRP-specific BFR with unified TCI framework with Unified TCI for multi-DCI based multi-TRP
	Support for TRP-specific BFR with unified TCI framework with Unified TCI for multi-DCI based multi-TRP
	40-1-7
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	FG 40-1-7a:
Following the Rel-17 solution, these components are needed in FG 40-1-8:
Support K additional MAC-CE activated joint TCI states per CC 
Support K additional activated joint TCI states across all CCs.
Support for DCI-based TCI state indication is not implied by FG 40-1-7a. This is described by the added FG 40-1-7b.
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. Support K additional MAC-CE activated joint TCI states per CC
2. Support K additional activated joint TCI states across all CCs.


	40-1-7b
	Unified TCI with joint DL/UL DCI-based TCI update for multi-DCI based multi-TRP 
	1. The maximum number of MAC-CE activated joint TCI states per CC 
2. Minimum beam application time




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1.The maximum number of activated joint TCI states per CORESETPoolIndex per BWP per CC including data and control
2.The maximum total number of activated joint TCI states across CORESETPoolIndex per BWP per CC including data and control
	23-1-1,
16-2a
	Yes
	
	
	
	
	
	
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment)
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2. The maximum number of MAC-CE activated joint TCI states per CC in a band per ‘coresetPoolIndex’ value.
3. The minimum beam application time in Y symbols per SCS

	
	
	
	
	Per band
	
	
	
	Component 2 candidate value {1, 2, 4, 8 }

Component 3 candidate value {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336} only can be indicated in FR2

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1.	TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment)
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2.	The minimum beam application time in Y symbols per SCS
3.	The maximum number of MAC-CE activated joint TCI states per CC in a band

	40-1-7
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Component 2 candidate values: {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336 } only can be indicated in FR2

Component 3 candidate values: {3, 4, 5, 6, 7, 8}

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	The maximum number of configured DL TCI states per BWP per CC
The maximum number of configured UL TCI states per BWP per CC
The maximum number of MAC-CE activated DL TCI states across all CCs
The maximum number of MAC-CE activated UL TCI states across all CCs
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Candidate values of the maximum number of configured DL TCI states per BWP per CC {4, 8, 12, 16, 24, 32, 48, 64, 128}
Candidate values of the maximum number of configured UL TCI states per BWP per CC {4, 8, 12, 16, 24, 32, 48, 64}
The candidate values of the maximum number of MAC-CE activated DL TCI states across all CCs {1,2, 4, , 8, 16}
The candidate values of the maximum number of MAC-CE activated UL TCI states across all CCs {1,2, 4, , 8, 16}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-1-7, FG 40-1-7a, FG 40-1-9 and FG 40-1-9a, on the maximum number of configured/activated TCI states, we propose the follow components. 
Proposal 2-6: Introduce the following components for the maximum number of configured/activated TCI states:
· For FG 40-1-7, support following components:
· maximum number of configured joint TCI states per BWP per CC
· maximum number of activated joint TCI states cross all CC
· For FG 40-1-7a, support following components:
· maximum number of activated joint TCI state per CORESETPoolIndex per BWP per CC
· Note: maximum number of configured joint TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-7.
· For FG 40-1-9, support following components:
· maximum number of configured DL TCI states per BWP per CC
· maximum number of configured UL TCI states per BWP per CC
· maximum number of activated DL TCI states cross all CC
· maximum number of activated UL TCI states cross all CC
· For FG 40-1-9a, support following components:
· maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
· maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
· Note: maximum number of configured DL/UL TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-9.
	40. NR_MIMO_evo_DL_UL
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. maximum number of configured DL TCI states per BWP per CC 
2. maximum number of configured UL TCI states per BWP per CC 
3. maximum number of activated DL TCI states across all CC
4. maximum number of activated UL TCI states across all CC
	23-10-1
	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate value {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate value {8, 12, 16, 24, 32, 48, 64}

Component 1 candidate values: {1, 2, 4, 8, 16}

Component 1 candidate values: {1, 2, 4, 8, 16}

	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· Then, FG 40-1-7 should be assumed as a prerequisite for FG 40-1-9, and then we provide the following as its components
· Maximum number of activated DL TCI states per CORESETPoolIndex per CC
· Maximum number of activated UL TCI states per CORESETPoolIndex per CC
· After that, for FG 40-1-9/9a, the UE can separately indicate the corresponding configured/activated DL/UL TCI state.
	40. NR_MIMO_evo_DL_UL
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. Support of unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC.
2. Maximum number of configured DL TCI states per CC per BWP
3. Maximum number of configured UL TCI states per CC per BWP 
4. Maximum number of activated DL TCI states across all CCs
5. Maximum number of activated UL TCI states across all CCs

	40-1-7
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2a-6 can be used to indicate support of two default beams
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-9b
	Unified TCI indication for M-DCI based inter-cell mTRP
	Support of unified TCI indication for inter-cell mTRP in M-DCI
	40-1-7
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	FG 40-1-9:
Following the Rel-17 solution, these components are needed in FG 40-1-9:
maximum number of configured DL TCI states per CC per BWP
maximum number of configured UL TCI states per CC per BWP
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. maximum number of configured DL TCI states per CC per BWP
2. maximum number of configured UL TCI states per CC per BWP
3. maximum number of activated DL TCI states across all CCs. 
4. maximum number of activated UL TCI states across all CCs




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1.The maximum number of configured separate DL/UL TCI states per BWP per CC in a band.
2.The maximum number of MAC-CE activated separate DL/UL TCI states across all CC(s) in a band.
	23-10-1,
16-2a
	Yes
	
	
	
	
	
	
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. Support unified TCI with separate DL/UL TCI update for multi-DCI intra-cell and inter-cell multi-TRP operation
2. The maximum number of configured separate DL TCI state per BWP per CC in a band.
3. The maximum number of configured separate UL TCI state per BWP per CC in a band.
4. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
5. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. The maximum number of MAC-CE activated DL TCI states across all CC(s) in a band per ‘coresetPoolIndex’ value.
7. The maximum number of MAC-CE activated UL TCI states across all CC(s) in a band per ‘coresetPoolIndex’ value.

	
	
	
	
	Per band
	
	
	
	Component 1 candidate values {Intra-cell, intra-cell and inter-cell}

Component 2 candidate values {8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate values {8, 12, 16, 24, 32, 48, 64, 128}

Component 6 candidate value {1, 2, 4, 8, 16}
 
Component 7 candidate value {1, 2, 4, 8, 16}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1.	Separate DL/UL TCI update with their components: (configuration mechanism, QCL rules, applicable source and target signals)
2.	The maximum number of configured DL TCI states per BWP per CC
3.	The maximum number of configured UL TCI states per BWP per CC
4.	Maximum of two MAC-CE activated DL TCI states per CC in a band
5.	The maximum number of MAC-CE activated UL TCI states per CC in a band
6.	MAC CE based TCI state indication for a single activated TCI codepoint per CORESETPoolIndex
7.	The maximum number of MAC-CE activated DL TCI states across all CC(s) in a band
8.	The maximum number of MAC-CE activated UL TCI states across all CC(s) in a band
	40-1-7
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Component 2 candidate value {4, 8, 12, 16, 24, 32, 48, 64, 128}

Component 3 candidate value {4, 8, 12, 16, 24, 32, 48, 64}

Component 5 candidate value {1, 2}

Component 7 candidate value {2, 4, 6, 8, 16}

Component 8 candidate value {1, 2, 4, 6, 8, 16}


	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	The minimum beam application time in symbols
The maximum number of MAC-CE-activated DL TCI states per CC
The maximum number of MAC-CE-activated UL TCI states per CC
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Candidate value for the minimum beam application time in symbols
{1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336 } only can be applicable in FR2
Candidate values of the maximum number of MAC-CE activated DL TCI states per CC {2,3,4,5,6,7,8}
Candidate values of the maximum number of MAC-CE activated UL TCI states per CC {2,3,4,5,6,7,8}


	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-1-7, FG 40-1-7a, FG 40-1-9 and FG 40-1-9a, on the maximum number of configured/activated TCI states, we propose the follow components. 
Proposal 2-6: Introduce the following components for the maximum number of configured/activated TCI states:
· For FG 40-1-7, support following components:
· maximum number of configured joint TCI states per BWP per CC
· maximum number of activated joint TCI states cross all CC
· For FG 40-1-7a, support following components:
· maximum number of activated joint TCI state per CORESETPoolIndex per BWP per CC
· Note: maximum number of configured joint TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-7.
· For FG 40-1-9, support following components:
· maximum number of configured DL TCI states per BWP per CC
· maximum number of configured UL TCI states per BWP per CC
· maximum number of activated DL TCI states cross all CC
· maximum number of activated UL TCI states cross all CC
· For FG 40-1-9a, support following components:
· maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
· maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
· Note: maximum number of configured DL/UL TCI states per BWP per CC is not needed for this FG, as its prerequisite FG is FG 40-1-9.
	40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
2. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
	23-10-1b
40-1-9
	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {2, 3, 4, 5, 6, 7, 8}

Component 1 candidate values: {2, 3, 4, 5, 6, 7, 8,}

	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· After that, for FG 40-1-9/9a, the UE can separately indicate the corresponding configured/activated DL/UL TCI state.
	40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. Maximum number of activated DL TCI states per CORESETPoolIndex per CC
2. Maximum number of activated UL TCI states per CORESETPoolIndex per CC

	40-1-9
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Note: FG 16-2a-6 can be used to indicate support of two default beams
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	FG 40-1-9a:
Following the Rel-17 solution, these components are needed in FG 40-1-9a:
Support K additional MAC-CE activated DL TCI states per CC in a band. 
Support K additional activated DL TCI states across all CCs.
Support for DCI-based TCI state indication is not implied by FG 40-1-9a. This is described by the added FG 40-1-9b.
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. Support K additional MAC-CE activated DL TCI states per CC. 
2. Support K additional activated DL TCI states across all CCs.


	40-1-9b
	Unified TCI with separate DL/UL DCI-based TCI update for multi-DCI based multi-TRP 
	1. The maximum number of MAC-CE activated DL TCI states per CC per CORESETPoolIndex
2. The maximum number of MAC-CE activated UL TCI states per CC per CORESETPoolIndex
3. Minimum beam application time




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1.The maximum number of activated separate DL/UL TCI states per CORESETPoolIndex per BWP per CC including data and control
2.The maximum total number of activated separate DL/UL TCI states across CORESETPoolIndex per BWP per CC including data and control
	23-10-1,
16-2a
	Yes
	
	
	
	
	
	
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. TCI state indication for update and activation  a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment) b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2. The maximum number of MAC-CE activated DL TCI states per CC in a band per ‘coresetPoolIndex’ value.
3. The maximum number of MAC-CE activated UL TCI states per CC in a band per ‘coresetPoolIndex’ value. 
4. The minimum beam application time in Y symbols per SCS

	
	
	
	
	Per band
	
	
	
	Component 2 candidate value {1, 2, 4, 8}

Component 3 candidate value {1, 2, 4, 8}

Component 4 candidate value {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336} only can be indicated in FR2

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1.	TCI state indication for update and activation 
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 with DL assignment)
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1/1_2 without DL assignment)
2.	The minimum beam application time in Y symbols per SCS
3.	The maximum number of MAC-CE activated DL TCI states per CC in a band
4.	The maximum number of MAC-CE activated UL TCI states per CC in a band
	40-1-9
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	Component 2 candidate values: {1, 2, 4, 7, 14, 28, 42, 56, 70, 84, 98, 112, 224, 336}, where {84, 98, 112, 224, 336 } only can be indicated in FR2

Component 3 candidate values: {2, 3, 4, 5, 6, 7, 8}

Component 4 candidate values: {1, 2, 3, 4, 5, 6, 7, 8}

Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH

Note: UE should support candidate value of at least 3 for at least one of Component 3 and 4

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	
	23-1-1f and at least one of 40-1-1, 40-1-1a, 40-1-2 or 40-1-2a
	
	
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	40-1-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based intra-cell multi-TRP
	Common multi-CC TCI state ID update and activation for single-DCI based intra-cell multi-TRP
	
	Yes
	
	
	
	
	
	
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	1. Common multi-CC TCI state ID update and activation with joint TCI update for single-DCI based multi-TRP. 
2. Maximum number of configured CC lists per cell group for common multi-CC TCI state ID activation/update.

	
	
	
	
	Per band
	
	
	
	Component 2 candidate value: {1, 2, ,3, 4 }
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	Common multi-CC TCI state ID update and activation 
	40-1-1, 40-1-2
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	
	23-1-1f and at least one of 40-1-7, 40-1-7a, 40-1-9 or 40-1-9a
	
	
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	40-1-7
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	
	Yes
	
	
	
	
	
	
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	1. Common multi-CC TCI state ID update and activation with joint TCI update for multi-DCI based multi-TRP. 
2. Maximum number of configured CC lists per cell group for common multi-CC TCI state ID activation/update.

	
	
	
	
	Per band
	
	
	
	Component 2 candidate value: {1, 2, ,3, 4 }
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	Common multi-CC TCI state ID update and activation 
	40-1-7, 40-1-9
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	Support of multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-2-1 
· FFS: Maximum number of n-TimingAdvanceOffset values per serving cell. The candidate values are added in notes column based on the agreement below.
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	There is one n-TimingAdvanceOffset values and the candidate values are in Tc units {0, 25600, 39936}
	Optional with capability signalling




	Huawei/HiSilicon [3]
	For FG 40-2-1 and FG 40-2-2, there is an FFS on maximum number of n-TimingAdvanceOffset value per serving cell. In our view, both FG 40-2-1 and FG 40-2-2 should have such a component.
Proposal 2-7: For 40-2-1 and FG 40-2-2, support following components:
· Maximum number of n-TimingAdvanceOffset value per serving cell
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	1. Support of multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
2. Maximum number of n-TimingAdvanceOffset value per serving cell

	16-2a
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2}

	Optional with capability signalling




	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling


In RAN1#114 meeting, we have the following agreement and the Note has clearly stated that for intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured.
	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
[bookmark: OLE_LINK103]Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 


[bookmark: OLE_LINK107]Thus, we have the following proposal
Proposal 5: Suggest to update FG40-2-1 as below
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	Only one n-TimingAdvanceOffset value per serving cell assumed
	16-2a
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ZTE [5]
	· For FG 40-2-1, 
· As per the following agreement endorsed in RAN1#114 meeting, the FFS part on maximum number of n-TimingAdvanceOffset value per serving cell should be removed.
	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 


· Component-1 as approved in R1-2308574 should be captured.
· The following components should be added to capture the agreements endorsed for basic features of MDCI MTRP in intra-cell operation with two TAs:
· Support of joint/separate DL/UL TCI states of UL signals/channels associated to one CORESET Pool Index correspond to one TAG 
· Support of maximum receiving timing difference between the DL reference timings from two TRPs is within a CP
· Support of RAR-based solution where RAR is only received from the TRP that is associated with Type 1 CSS
· The prerequisite FGs should additionally include FG 40-1-7, FG 40-1-7a, FG 40-1-9, FG 40-1-9a, because of the new feature that MDCI MTRP enabled with unified TCI state in Rel-18.
· Granularity can be “Per FSPC” to keep alignment with that of its prerequisite FG 16-2a.
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
1. Support of multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
2. Support of joint/separate DL/UL TCI states of UL signals/channels associated to one CORESET Pool Index correspond to one TAG 
3. Support of maximum receiving timing difference between the DL reference timings from two TRPs is within a CP
4. Support of RAR-based solution where RAR is only received from the TRP that is associated with Type 1 CSS

	16-2a, 40-1-7, 40-1-7a, 40-1-9, 40-1-9a
	yes
	n/a
	
	[Per band]
Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	[bookmark: _Ref24117420]40-2-1
· Regarding FFS for maximum number of n-TimingAdvanceOffset value per serving cell, it is not needed for 40-2-1 according to the agreement made in RAN1 #114 (captured below).
Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 

Proposal 4: Remove the FFS in 40-2-1.
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Intel Coporation [9]
		Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 



It is agreed that up to two values of n-TimingAdvanceOffset is supported per serving cell. The support of two values of n-TimingAdvanceOffset is not considered critical – in fact as shown above, it is also agreed that for intra-cell case, a single n-TimingAdvanceOffset is configured. Therefore we believe it makes sense for the a UE to report the maximum number of n-TimingAdvanceOffset value per serving cell 
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	[bookmark: _Hlk146829900]FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling





	Ericsson [10]
	FG 40-2-1
This FG contains one FFS: 
“FFS: Maximum number of n-TimingAdvanceOffset value per serving cell”.  
In RAN1#114, RAN1 made the following agreement
  Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 

So, for intra-cell, RAN1 has excluded the possibility to configure more than one n-TimingAdvanceOffset values per serving cell. Hence, the FFS can be deleted.
In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement 
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	Per FSPC




	Google [11]
	

	Samsung [12]
	Support of FG 40-2-1 and/or FG 40-2-2 would require a significant UE complexity increase in terms of control logics and baseband processing.  To facilitate alternative less complex UE implementations for support of this basic feature, the signalling granularity of FG 40-2-1 and FG 40-2-2 should be per feature set (i.e. ‘per FS’). 

Proposal 4: Signalling granularity of FG 40-2-1 and FG 40-2-2 should be ‘per FS’.

Regarding the maximum number of n-TimingAdvanceOffset, the following agreement has been made in RAN1#114.

	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured.



Therefore, we suggest for intra-cell operation, the maximum number of n-TimingAdvanceOffset value per serving cell is one. For inter-cell operation, the maximum number of n-TimingAdvanceOffset value per serving cell is two.

Proposal 5: For FG 40-2-1 and FG 40-2-2, the maximum n-TimingAdvanceOffset value per serving cell is one for intra-cell operation, otherwise, n-TimingAdvanceOffset value per serving cell is two for inter-cell operation.


	Xiaomi [13]
	The following is proposed as the outcome of RAN1#114 meeting for the two TAs for multi-DCI [1]. Based on the agreements achived in the RAN1 meetings, our ideas on two TAs for multi-DCI are shown as follows.
For the FFS on the maximum number of n-TimingAdvanceOffset value per serving cell, the candidate values for the maximum number of n-TimingAdvanceOffset value per serving cell is {1,2}.
A new FG can be introduced to capture the overlap issue between the two UL transmissions when the UE does not support UL STxMP transmission.
We support the following proposal.

Proposal 3-1: Adopt the following for two TAs for multi-DCI UE features.
· Support that the candidate values for maximum number of n-TimingAdvanceOffset value per serving cell is {1,2}.
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell

1. Supported maximum number of n-TimingAdvanceOffset value per serving cell.

	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2}
	Optional with capability signalling




	CATT [14]
	40-2-1: 
· According to the following agreement, for multi-DCI based multi-TRP operation, up to two n-TimingAdvanceOffset value per serving cell is supported.
	Agreement
For multi-DCI multi-TRP operation with two TAs, up to two n-TimingAdvanceOffset value per serving cell is supported


Proposal 5:  For multi-DCI based multi-TRP operation, the candidate values of n-TimingAdvanceOffset could be {1,2}.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	1. Support of 2 TA/TAG within a serving cell for intra-cell multi-DCI multi-TRP
2. Rx timing difference between different TRP is no larger than CP length
3. The UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to one TAG
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-2-1
· Components: 
· Regarding the FFS, it was agreed in last meeting that for intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured, thus, the FFS should be removed.
· Following components should be included.
· Support of configuration two TAGs belong to a serving cell.
· Support of two DL reference timings.
· Support of indication of TAG ID in RAR.
· Prerequisite FG: 
· In RAN1#113, it was concluded that there is no consensus on support two TA for Rel-15/16 spatial relation framework. Two TA is applied only when unified TCI framework is applied, thus, FG23-1-1 (unified TCI) should be its prerequisite.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	Support of two TAGs in a same CC for intra-cel multi-DCI based multi-TRP
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]FSPC
	n/a
	n/a
	n/a
	[bookmark: _Hlk145862022]Note: Rx timing difference between the two DL reference timings associated with the two TAGs is within a CP
	Optional with capability signalling







	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	Support of multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-2-2 
· FFS: Maximum number of n-TimingAdvanceOffset values per serving cell. The candidate values are added in notes column based on the agreement below.
	Agreement (RAN1#110 Toulouse)
For multi-DCI multi-TRP operation with two TAs, up to two n-TimingAdvanceOffset value per serving cell is supported

Agreement(RAN1#114 Toulouse)
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 



	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	There are up to two n-TimingAdvanceOffset values for serving cell, and the candidate values are in Tc units {0, 25600, 39936}
	Optional with capability signalling




	Huawei/HiSilicon [3]
	For FG 40-2-1 and FG 40-2-2, there is an FFS on maximum number of n-TimingAdvanceOffset value per serving cell. In our view, both FG 40-2-1 and FG 40-2-2 should have such a component.
Proposal 2-7: For 40-2-1 and FG 40-2-2, support following components:
· Maximum number of n-TimingAdvanceOffset value per serving cell
	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	1. Support of multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
2. Maximum number of n-TimingAdvanceOffset value per serving cell

	16-2a
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2}

	Optional with capability signalling




	Spreadtrum Communications [4]
		[bookmark: OLE_LINK49]40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling


Based on the previous agreement and endorsed CR for TS38.213 (R1-2308698), it can be seen that up to two n-TimingAdvanceOffset value per serving cell can be configured for inter-cell case.
Thus, we have the following proposal
Proposal 6: Suggest to update FG40-2-2 as below
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	Maximum number of n-TimingAdvanceOffset value per serving cell is 2
	16-2a
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ZTE [5]
	· For FG 40-2-2, 
· Component-1 as approved in R1-2308574 should be captured.
· The following components should be added to capture the agreements endorsed for basic features of MDCI MTRP in intra-cell operation with two TAs:
· Support of joint/separate DL/UL TCI states of UL signals/channels associated to one CORESET Pool Index correspond to one TAG 
· Support of maximum receiving timing difference between the DL reference timings from two TRPs is within a CP
· Support of RAR-based solution where RAR is only received from the TRP that is associated with Type 1 CSS
· Regarding the FFS, it is proper to specify the feature that “two n-TimingAdvanceOffset value per serving cell” as an independent FG, which is added as below, i.e., FG 40-2-9.
· The prerequisite FG 16-2a should be replaced to FG 23-4, and additionally including FG 40-1-7, FG 40-1-7a, FG 40-1-9, FG 40-1-9a, because of the new feature that MDCI MTRP enabled with unified TCI state in Rel-18.
· Granularity should be “Per band” to keep alignment with that of its prerequisite FG 23-4.
	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	1. Support of multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
2. Support of joint/separate DL/UL TCI states of UL signals/channels associated to one CORESET Pool Index correspond to one TAG 
3. Support of maximum receiving timing difference between the DL reference timings from two TRPs is within a CP
4. Support of RAR-based solution where RAR is only received from the TRP that is associated with Type 1 CSS
5. Support of one configured n-TimingAdvanceOffset value in serving cell
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 



It is agreed that up to two values of n-TimingAdvanceOffset is supported per serving cell. The support of two values of n-TimingAdvanceOffset is not considered critical – in fact as shown above, it is also agreed that for intra-cell case, a single n-TimingAdvanceOffset is configured. Therefore we believe it makes sense for the a UE to report the maximum number of n-TimingAdvanceOffset value per serving cell 
	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling





	Ericsson [10]
	FG 40-2-2
This FG contains one FFS: 
“FFS: Maximum number of n-TimingAdvanceOffset value per serving cell” We do not see that it is possible to define more than one n-TimingAdvanceOffset value per serving cell, since this is a cell-specific quantity: it determines the offset between UL and DL and is the same for all UEs in a cell. For now, this FFS can remain.  
In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement 
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	Per FSPC




	Google [11]
	

	Samsung [12]
	Support of FG 40-2-1 and/or FG 40-2-2 would require a significant UE complexity increase in terms of control logics and baseband processing.  To facilitate alternative less complex UE implementations for support of this basic feature, the signalling granularity of FG 40-2-1 and FG 40-2-2 should be per feature set (i.e. ‘per FS’). 

Proposal 4: Signalling granularity of FG 40-2-1 and FG 40-2-2 should be ‘per FS’.

Regarding the maximum number of n-TimingAdvanceOffset, the following agreement has been made in RAN1#114.

	Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured.



Therefore, we suggest for intra-cell operation, the maximum number of n-TimingAdvanceOffset value per serving cell is one. For inter-cell operation, the maximum number of n-TimingAdvanceOffset value per serving cell is two.

Proposal 5: For FG 40-2-1 and FG 40-2-2, the maximum n-TimingAdvanceOffset value per serving cell is one for intra-cell operation, otherwise, n-TimingAdvanceOffset value per serving cell is two for inter-cell operation.


	Xiaomi [13]
	The following is proposed as the outcome of RAN1#114 meeting for the two TAs for multi-DCI [1]. Based on the agreements achived in the RAN1 meetings, our ideas on two TAs for multi-DCI are shown as follows.
For the FFS on the maximum number of n-TimingAdvanceOffset value per serving cell, the candidate values for the maximum number of n-TimingAdvanceOffset value per serving cell is {1,2}.
A new FG can be introduced to capture the overlap issue between the two UL transmissions when the UE does not support UL STxMP transmission.
We support the following proposal.

Proposal 3-1: Adopt the following for two TAs for multi-DCI UE features.
· Support that the candidate values for maximum number of n-TimingAdvanceOffset value per serving cell is {1,2}.
	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell

1. Supported maximum number of n-TimingAdvanceOffset value per serving cell.

	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2}
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	1. Support of 2 TA/TAG within a serving cell for inter-cell multi-DCI multi-TRP
2. Rx timing difference between different TRP is no larger than CP length
3. The UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to one TAG
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-2-2 
· Components:  
· Regarding the FFS, support up to two n-TimingAdvanceOffset value per serving cell can be included as basic feature.
· Following components should be included.
· Support of configuration two TAGs belong to a serving cell.
· Support of two DL reference timings.
· Support of indication of TAG ID in RAR.
· Support of RACH triggering towards active additionalPCI.
· Prerequisite FG: 
· similar as 40-2-1, FG23-1-1a (unified TCI for inter-cell M-TRP) should be its prerequisite.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	1. Support of two TAGs in a same CC inter-cel multi-DCI based multi-TRP 
FFS: 2.  Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	
	[Per band]FSPC
	n/a
	n/a
	n/a
	Note: Rx timing difference between the two DL reference timings associated with the two TAGs is within a CP

Component 2 candidate values: {1,2}
	Optional with capability signalling







	40. NR_MIMO_evo_DL_UL
	40-2-3
	TAG ID indication via absolute TA command MAC CE
	Support indicating one of two TAG IDs configured in the SpCell via absolute TA command MAC CE.
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
	

	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	FG 40-2-3
· Prerequisite FG: 
· FG 40-2-1 or 40-2-2 should be its prerequisite. In addition, it is used only for 2-step RACH, thus FG 9-1 (2-step RACH) should be its prerequisite.

	Qualcomm Incorporated [22]
	




	40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell] multi-DCI based mTRP
	
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-2-4 
· The Cross TRP PDCCH order based on CFRA for intra-cell is not agreed in the WI yet. We recommend to keep it as Working Assumption.
	40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell] multi-DCI based mTRP
	
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell] multi-DCI based mTRP
	
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-2-4, 
· Its prerequisite should at least include FG 40-2-2, and FG40-2-1 can be pending once the WA for the case of intra-cell operation is confirmed.
· The following components should be added to capture the agreements endorsed for basic features of cross-TRP PDCCH order based CFRA:
· PDCCH scheduling RAR is always received from serving cell
· Support of one additional PRACH configuration is supported for each configured additional PCI different from the PCI of the serving cell when multi-DCI based intra-cell Multi-TRP operation
· Granularity should be “Per band” to keep alignment with that of its prerequisite FG 40-2-2.
	40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	1. Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell] multi-DCI based mTRP
2. PDCCH scheduling RAR is always received from serving cell
3. Support of one additional PRACH configuration is supported for each configured additional PCI different from the PCI of the serving cell when multi-DCI based intra-cell Multi-TRP operation

	[40-2-1], 40-2-2
	yes
	N/A
	
	[Per band]
Per band
	No
	No
	N/A
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell] multi-DCI based mTRP
	
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-2-4a
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for intra-cell multi-DCI based mTRP
	
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	FG 40-2-4
We propose to split this in intra-cell and inter-cell. This makes it possible to complete the two intra-cell FG. RAN2 can implement the intra-cell FG, while waiting for the confirmation of the inter-cell case. We propose to add this as FG 40-2-4a.  
In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA for the intra-cell case
	
	Per FSPC

	40-2-4a
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA for the inter-cell case
	Note: this is a WA
	Per FSPC




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell] multi-DCI based mTRP
	[40-2-1], 40-2-2
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	
	Optional with capability signaling




	CATT [14]
	40-2-4:
· Cross-TRP PDCCH order based CFRA for inter-cell multi-DCI based multi-TRP has been supported. In our opinion, it should also be supported for intra-cell multi-TRP case. We don’t see the motivation to adopt different mechanisms for intra-cell multi-TRP and inter-cell multi-TRP. Cross-TRP RACH triggering have some benefits, e.g., PDCCH order can be transmitted via the TRP with the better transmission quality to ensure the reliability of PDCCH order. 
Proposal 6: For the cross-TRP PDCCH ordered CFRA, revise the baseline feature as follows:
· Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell ] multi-DCI based mTRP

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell] multi-DCI based mTRP
	
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	Component 1 candidate value: {Intra-cel, inter-cell, both}

	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	FG 40-2-4 and 40-2-6
· Prerequisite FG: FG 40-2-1 or 40-2-2 should be added to prerequisite FG.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell [WA: and intra-cell] multi-DCI based mTRP
	
	yes
	N/A
	
	[Per band]
	No
	No
	N/A
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-2-5
	TCI states of one coresetPoolIndex associated to both TAGs
	Support of UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to both TAGs This is a WA
	FG 40-2-1 or 40-2-2
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-2-5 
· Based on the agreements below the ”working assumption” is not confirmed. Thus, This FG needs to be removed.   
	Agreement (RAN1#112 Athens)
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS

Agreement (RAN1#113 Incheon)
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, the baseline feature is revised as follows:
· UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG  
· Association of TAG ID with UL/joint TCI state is via RRC configuration 
· Above does not impact the association of the indicated TCI states and coresetPoolIndex values as agreed in previous meetings in 9.1.1.1.



	40. NR_MIMO_evo_DL_UL
	40-2-5
	TCI states of one coresetPoolIndex associated to both TAGs
	Support of UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to both TAGs This is a WA
	FG 40-2-1 or 40-2-2
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-2-5
	TCI states of one CORESETPoolIndex associated to both TAGs
	Support of UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to both TAGs
This is a WA
	FG 40-2-1 or 40-2-2
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
		[bookmark: OLE_LINK50]40. NR_MIMO_evo_DL_UL
	40-2-5
	TCI states of one coresetPoolIndex associated to both TAGs
	upport of UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to both TAGs This is a WAFFS: split joint TCI states and separate DL/UL TCI states into two rows/FGs
	FG 40-2-1 or 40-2-2
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling


For FG40-2-5, it allows UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to both TAGs. This is one WA, and the WA has not been confirmed during previous meetings. On the other hand, it is not one essential issue since we have the basic operation to enable two TA for M-DCI based M-TRP. Thus, we prefer to delete the FG.
Proposal 7: Suggest to delete FG 40-2-5.

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
	40-2-5
	TCI states of one CORESET Pool associated to both TAGs 
	Note: this is a WA
	Per FSPC




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-2-5
	TCI states of one coresetPoolIndex associated to both TAGs
	Support of UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to both TAGs This is a WA
	FG 40-2-1 or 40-2-2
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [14]
	40-2-5: 
· Allowing UL/joint TCI states associated to a CORESETPoolIndex corresponding to two TAGs would allow more flexible scheduling, e.g. suppose there are two TRPs, TRP1 and TRP2. In slot #n, TRP1(CORESETPoolIndex 0) schedules an UL transmission towards TRP1, the associated TAG is TAG1. In slot #n=1, TRP1(CORESETPoolIndex 0) schedules an UL transmission towards TRP2, the associated TAG is TAG2.

Proposal 7: Confirm the following Working Assumption
	Working Assumption
Support of UL/joint TCI states of UL signals/channels associated to one CoresetPoolIndex correspond to both TAGs




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-2-5
	TCI states of one coresetPoolIndex associated to both TAGs
	Support of UL/joint TCI states of UL signals/channels associated to one coresetPoolIndex correspond to both TAGs This is a WA
	FG 40-2-1 or 40-2-2
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
	




	40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	
	
	yes
	N/A
	
	[Per band]
	n/a
	n/a
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	
	
	
	
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-2-6, 
· The following components should be added:
· Maximum value of Rx timing difference
· Its prerequisite should include FG 40-2-1, FG 40-2-2.
	40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	Maximum value of Rx timing difference
	40-2-1, 40-2-2
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-2-6
	Rx timing difference larger than CP length
	
	Per FSPC




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	1. Support of the Rx timing difference between the two DL reference timings is larger than CP length.

	40-2-1, 40-2-2
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [14]
	40-2-6:
· According to the following RAN1 agreement, as an optional UE capability, Rx timing difference between the two DL reference timings can be assumed to be larger than CP length. 

	Agreement
For multi-DCI multi-TRP operation with two TAs in a CC, two DL reference timings are supported where each DL reference timing is associated with one TAG
· baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length 
· as an optional UE capability, Rx timing difference between the two DL reference timings can be assumed to be larger than CP length



Proposal 8: Revise the feature 40-2-6 as follows:
	40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	Support the Rx timing difference between
The two DL reference timings to be larger
Than CP length
	
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	1. Support of maximum Rx timing difference between the two DL reference timings larger than CP

	
	
	
	
	
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	FG 40-2-4 and 40-2-6
· Prerequisite FG: FG 40-2-1 or 40-2-2 should be added to prerequisite FG.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	Maximum receive timing difference between the DL transmissions from two TRPs can exceed a CP for multi-DCI based mTRP operation
	16-2a
	Yes
	N/A
	
	FSPC
	No
	No
	N/A
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-2-7
	Two TAs for multi-DCI STxMP PUSCH+PUSCH
	Support of two TAs for multi-DCI STxMP PUSCH+PUSCH
	[40-2-1 or 40-2-2, FFS more]
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-2-7
	Two TAs for multi-DCI STxMP PUSCH+PUSCH
	Support of two TAs for multi-DCI STxMP PUSCH+PUSCH
	[40-2-1 or 40-2-2, FFS more]
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-2-6
	Two TAs for multi-DCI STxMP PUSCH+PUSCH
	Support of two TAs for multi-DCI STxMP PUSCH+PUSCH
	[40-2-1 or 40-2-2, FFS more]
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
The pre-requisites are in brackets. We propose to remove the brackets around “FG 40-2-1 or 40-2-2”, while leaving the FFS, until the STxMP FGs stabilize.
	40-2-7
	Two TAs for multi-DCI STxMP PUSCH+PUSCH
	
	Per FSPC




	Google [11]
	

	Samsung [12]
	The overlap between UL transmissions with different TAs can have any duration. Therefore, we suggest to add a note for FG 40-2-7: “support of any overlap duration with no reduction of any of UL transmissions for two UL transmissions in multi-DCI based Multi-TRP with 2 TA”

Proposal 6: Add the following note to FG 40-2-7: “support of any overlap duration with no reduction of any of UL transmissions for two UL transmissions in multi-DCI based Multi-TRP with 2 TA”

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-2-7
	Two TAs for multi-DCI STxMP PUSCH+PUSCH
	Support of two TAs for multi-DCI STxMP PUSCH+PUSCH
	[40-2-1 or 40-2-2, FFS more]
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [14]
	40-2-7: 
· Multi-DCI STxMP PUSCH+PUSCH has been considered as one of the use case in multi-DCI based 2TA enhancement. Another use case is the TDM based multi-TRP PUSCH transmission. 

Proposal 9: Candidate values for feature 40-2-7 could be {STxMP PUSCH+ PUSCH, TDM based multi-TRP PUSCH, and both}.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-2-7
	Two TAs for multi-DCI STxMP PUSCH+PUSCH
	Support of two TAs for multi-DCI STxMP PUSCH+PUSCH
	[40-2-1 or 40-2-2, FFS more]
	yes
	n/a
	
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	FG 40-2-7
· Prerequisite FG: 
· In addition to 40-2-1 or 40-2-2, 40-6-3a or 40-6-3b (CB or NCB M-DCI STxMP) should be added to prerequisite FG.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-2-7
	Two TAs for multi-DCI STxMP PUSCH+PUSCH
	Support of two TAs for multi-DCI STxMP PUSCH+PUSCH
	[40-2-1 or 40-2-2, FFS more]40-6-3a or 40-6-3b
	yes
	n/a
	
	[Per band]FSPC
	n/a
	n/a
	n/a
	Note: Rx timing difference between the two DL reference timings associated with the two TAGs is within a CP
	Optional with capability signalling







	40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs all CCs 
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-2-8 
· The maximum number of TAGs all CCs. The candidate values are added in notes column based on legacy values from the specification. In addition, RAN2 also assumes the current 4 TAGs per cell group is sufficient to support Rel-18 mDCI mTRP with 2 TAs
	40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs all CCs 
	
	40-2-1
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	The candidate values are {2,3,4}
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs all CCs 
	1. The maximum number of TAGs all CCs
	
	
	
	
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 3, 4}

	Optional with capability signalling




	Spreadtrum Communications [4]
		[bookmark: OLE_LINK90]40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs all CCs 
	
	
	
	
	
	
	
	
	
	
	


For FG 40-2-8, in RAN2#123 meeting, it has been discussed and the below agreement has been achieved.  The max number of TAG is still 4.
	· RAN2 assumes the current 4 TAGs per cell group is sufficient to support Rel-18 mDCI mTRP with 2 TAs.


Based on the above, we have the following proposal:
Proposal 8: Suggest to update FG40-2-8 as below:
	40-2-8
	The maximum number of TAGs all CCs
	Support the maximum number of TAGs across all CCs
	FG 40-2-1 or 40-2-2
	yes
	n/a
	
	Per BC
	n/a
	n/a
	n/a
	
	Optional with capability signalling
Candidate values: 2,3,4




	ZTE [5]
	· For FG 40-2-8, 
· Its prerequisite should include FG 40-2-1, FG 40-2-2.
	40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs all CCs 
	
	40-2-1, 40-2-2
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs all CCs 
	1. Supported maximum number of TAGs per cell group.
	40-2-1, 40-2-2
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {2,3,4}

	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs all CCs 
	1. Maximum number of TAGs  that can be supported across all intra-frequency and inter-frequency CCs

	
	
	
	
	Per BC
	
	
	
	Component 1 candidate value: { 2, 3, 4[, 5, 6, 7, 8]}

Note: the UE only supports the configuration where all UL CCs of the same frequency band are configured with up to 2 Timing Advance Group ID.

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	FG 40-2-8
· Component: maximum number of TAGs across all CCs.
· Candidate value: {1,2,3,4}
· Prerequisite: 40-2-1 or 40-2-2

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs across all CCs 
	Supported maximum number of TAGs across all CCs when at least one CC is configured with 2 TAGs.
	
	Yes
	N/A
	
	Band combination
	No
	No
	N/A
	{2,3,4}
Note: The same description of “supportedNumberTAG” in 38.306 applies to this FG as well.
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-1
· This FG should include all the basic components for Rel-16 based Type-II-CJT, and support of mode-2 is one of the basic components.

1. Support of N=N_TRP only

2. Support of N_L=1 only

3. Support of codebook mode 2

4. A list of supported combinations, up to 16, across all CCs simultaneously, with R=1:
a) Max # of Tx ports in one resource
b) Max # of resources
c) total # of Tx ports

5. A list of supported combinations in one NZP CSI-RS resource set, with R=1:
a) # of Tx ports in one resource
b) Max # of resources

6. Support of parameter combinations with L1=…=LN_TRP, L1<6 and {pv, beta} ≠{{1/2,1/2,1/2,1/2}, 1/2}

7. Support of rank 1,2

· Both aperiodic and semi-persistent CSI reporting on PUSCH should be supported as basic feature
	· Agreement (RAN1#110bis-e)
· For the Rel-18 Type-II codebook refinement for CJT mTRP, following legacy, support both aperiodic and semi-persistent CSI reporting on PUSCH.
· 



· FFS1: the triplets {max # ports, max # resources, total # ports} should be provided across all CCs per band and per BC.
· FFS2: a UE can indicate a list of supported combinations in one CSI-RS resource set: {max # ports, max # resources}. This component limits the max value of  that can be configured for a given max. number of ports per resource. No need to indicate “total # of ports” because all the resources in a resource set have the same number of ports.
· Support of parameter combinations  and  with  and 
· Support of rank 1,2 is a basic feature inherited from Rel-16 Type-II
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement

3. Support of codebook mode 2

4. A list of supported
combinations, up to
16, across all CCs simultaneously, with R=1:
a) Max # of Tx ports in one resource
b) Max # of resources
c) total # of Tx ports

5. A list of supported combinations in one NZP CSI-RS resource set, with R=1:
a) Max # of Tx ports in one resource
b) Max # of resources

6. Support of parameter combinations with L1=…=LN_TRP, L1<6 and {pv, beta} ≠{{1/2,1/2,1/2,1/2}, 1/2}

7. Support of rank 1,2

Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	Rel-16-based CJT CSI reporting is not supported
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
Component 4 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {8 to 256}

Component 5 candidate values:
a) {4,8,12,16,24,32}
b) {2,3,4}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	[bookmark: _Hlk134707372]For CJT CSI codebook, similar to legacy Type I single panel codebook in FG 2-36, Type I multi panel codebook in FG 2-40, Type II codebook in FG 2-41 and etc., a list of supported capability combinations where each combination contains {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CC should be introduced. The gNB can configure multiple CSI measurement according to the above listed combinations. For example, if UE reports {16, 8, 128}, then gNB can configure CSI report #1 and CSI report #2 based on {16, 4, 64} and {16, 4, 64}, respectively; or the gNB can configure CSI report #1, CSI report #2, CSI report #3, and CSI report #4 based on {16, 2, 64}, {16, 2, 64}, {16, 2, 64} and {16, 2, 64}, respectively; or the gNB can configure CSI report #1, CSI report #2, and CSI report #3 based on {16, 2, 64}, {16, 2, 64}, {16, 4, 64}, respectively. However, it is quite complicated for UE preforming CJT CSI measurement on 4 CSI-RS resources than 2 CSI-RS resources. Therefore, to avoid the configuration of the base station exceeding UE capacity, a list of supported combinations where each combination contains {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement should be introduced.
In RAN1#114, FGs for CJT CSI enhancement in [1] were agreed to be adopted. FG 40-3-1-1 for Rel-16-based CJT and FG 40-3-1-5 for Rel-17-based CJT are endorsed, where “A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously” and “A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement” are both FFS. Thus we have the following Proposal:
Proposal 3-1:  Introduce following components in FG 40-3-1-1 and 40-3-1-5:
1. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement

	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
A-CSI only
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG




	Spreadtrum Communications [4]
	

	ZTE [5]
		Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability
Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’ for Capability 2 when NTRP>1, r=legacy Z2’


· For FG 40-3-1-1/5, firstly, we do not need AP-CSI only (as what we did for other TypeII CSI), and then, regarding CPU occupation, considering that it’s the necessary parameter for enabling this CJT CSI, we can introduce a component for FG 40-3-1-1.  
· Then, we do not identify the necessity of having separate rows for mode1/2 for supporting R=2 and the case of ‘pv={1/2,1/2,1/2,1/2} and beta=1/2’.
· After that, regarding the restriction of NTRP supported by a UE, it can be implied by ‘{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}’. 
· Meanwhile, regarding ‘Active CSI-RS resources and ports in the presence of mixed codebooks’, the existing codebook combination should be considered fully.
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
3. [A-CSI only]
4. FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
5. FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
6. Value of X for CPU occupation (OCPU = X.NTRP)

Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation

6. Component candidate values: {1, 1.5, 2}
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
Support parameter combinations with L=2,4 
Support for rank = 1,2
[A-CSI only]
A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	2-35
	Yes
	N/A
	　
	Per-band 
and Per-BC
	No
	N/A
	N/A
	
	Optional with capability signaling




	TCL [7]
	In RAN1#112b-e [1], we have the following agreement relate to the factors that effect the required number of CPUs and the values of Z/Z’ for Type-II codebook refinement for CJT mTRP.
	Agreement
On the Type-II codebook refinement for CJT mTRP, regarding the required number of CPUs and the values of Z/Z’, decide, in RAN1#113, at least based on the following factors: 
· The potential increase in the total number of CSI-RS ports due to the selection/configuration of N/ NTRP CSI-RS resources for Type-II CSI
· The support for dynamic TRP selection, wherein N CSI-RS resources are selected out of the configured NTRP CSI-RS resources 
· Note: The fall-back of gNB configuring N=NTRP via RRC signalling is supported
· The support for dynamic {Ln} selection, wherein 1 out of NL {Ln} combinations is selected 
· Note: The fall-back of gNB configuring NL=1 is supported



[bookmark: OLE_LINK5]Based on the above agreement, we know that the total number of CSI-RS ports, dynamic TRP selection and dynamic {Ln} selection are the three important factors that effect the computational complexity of UE.  However, these factors may not be sensitive to whether the CJT type II codebook is based on Rel-16 or Rel-17. For example,  the same dynamic TRP selection method can be applied to the Type II codebook refinements for CJT mTRP based on Rel-16 and Rel-17. Moreover, for rank3 and rank4, the most important factor that effect the UE computational complexity is SVD or eigen decomposition, which is the same for CJT mTRP based on Rel-16 and Rel-17.Considering the aforementioned factors, we believe that some UE feature groups are common across the  Rel-16 and Rel-17 based Type II codebook refinements for CJT mTRP, such as FG 40-3-1-9, FG 40-3-1-10, FG 40-3-1-24, and FG 40-3-1-25.
  
Then, in RAN1#114[2], the following agreements have been achieved related to the UE features for Type-II codebook refinement for CJT mTRP.
	Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC] 
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling






According to the above agreements, when N=N_TRP=1, FG 40-3-1-1 and FG 40-3-1-5 revert to regular eType II and Fetype II codebooks respectively. Therefore, we consider the mixed codebooks no longer need to consider both regular eType II and Fetype II codebooks.
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
Support of R =1 only
Support of rank 1, 2
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[bookmark: OLE_LINK13][Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]OCPU = X.NTRP，and X{1,1.5,2}

Note: when  N=N_TRP=1, OCPU =1
	Optional with capability signaling




	LG Electronics [8]
	

	Intel Coporation [9]
	· FGs 40-3-1-1 and 40-3-1-5 should indicate support only for aperiodic CSI reporting. Support for semi-persistent CSI reporting with CJT PMI codebook is indicated by other FGs (FG 40-3-1-19 and 40-3-1-20). Also, the parameter X for CPU occupancy (as agreed, OCPU = X∙NTRP) shall be reported together with the basic FGs.
· FGs 40-3-1-1, 40-3-1-5 and 40-3-1-9 should indicate a list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs and per CSI report setting. CJT PMI codebook with other parameter values (e.g., for R=2, Mode 1, Rank 3/4) indicated by separate FG should reuse the corresponding list of supported combinations indicated in FG 40-3-1-1 or 40-3-1-5 or 40-3-1-9. 
· FGs 40-3-1-1, 40-3-1-5, 40-3-1-9, 40-3-1-11, 40-3-1-21 shall be indicated per band and per BC as similar UE feature groups for legacy codebooks. Other FGs shall be indicated per band as it corresponds to reasonable tradeoff between UE capability reporting flexibility and overhead. 
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]Note: This FG indicates support for A-CSI only
Parameter X for CPU occupancy (OCPU = X∙NTRP).
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band and
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling




	Ericsson [10]
	In Rel-18, Type-II CJT codebook is supported with both A-CSI and SP-CSI.  Hence, ‘[A-CSI]’ should be removed from the fourth column. 
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG




	Google [11]
	Regarding the FFS for FG 40-3-1-1 and 40-3-1-5, similar to other UE FG for CSI feedback, we think it is necessary to introduce the list of supported combinations of {maximum number of Tx ports, maximum number of resources and total number of Tx ports} across all CCs and per CSI report configuration. Further, based on the RAN1 agreements, additional UE FG for minimum processing delay Z and Z’ should be introduced.
Proposal 3: Support the following modification for UE FGs for CSI for CJT.
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-13
	Minimum CSI computation time for CJT CSI report
	1. Minimum CSI computation time for CJT CSI report (candidate value: (Z2, Z2’) or (Z2+r, Z2’+r) )
	
	Yes
	N/A
	　
	Per-band 
Per-BC
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35], 16-3a
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	For CJT CSI codebook, similar as legacy Type I codebook and Type II codebook, a list of supported capability combinations where each combination contains {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CC should be introduced. Furthermore, similar as Rel-17 NCJT, the UE should report the capability on the number of Tx ports in one resource and total Tx ports for one CJT CSI measurement. Thus, a list of supported capability combinations where each combination contains {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement also should be introduced.
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG




	CMCC [17]
	In RAN1#114 meeting, we have the following agreement on the CPU occupation for Rel-18 CJT codebook:
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability


So, we suggest that the component of value of X for CPU occupation should be introduced for FG 40-3-1-1/40-3-1-5 and the candidate value could be {1, 1.5, 2}: 
Proposal 4: For FG 40-3-1-1/40-3-1-1, support to introduce the component of value of X for CPU occupation:
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
The value of X for CPU occupation
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	Candidate value X for CPU occupation {1, 1.5, 2}




	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with PMI subband R=1.
2. Support of parameter combinations with L=2,4 
3. Support of rank 1,2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
d) Number of TRP/TRP groups, i.e., NZP CSI-RS resources
5. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]Per band and Per BC
	No
	N/A
	N/A
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
d) {1,2,3,4}
FFS: CPU occupation
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-1
· Prerequisite FG: 2-35 and 16-3a.
· Component: 
· OK to make ‘A-CSI only’ as basic feature of 40-3-1-1.

	Qualcomm Incorporated [22]
	
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
4. Support of rank 1,2 
5. {Max # of Tx ports in one resource set, Max # of resource sets, and total # of Tx ports} to support regular eType-II-CJT for R=1
6. No mandatary support of  p_v != {1/2, 1/2, 1/2, 1/2} and beta=1/2
7. Support of parameter combinations satisfying
- N_TRP <= [2], and
- L_total <= [8], and
- p_v != [{1/8, 1/8, 1/16, 1/16}]
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	Candidate values for component 1:
 - Maximum 16 triplets
 - Max # of Tx ports in one resource set: {8,...,128}
 - Max # resource sets: {1 to 16}
 - Max # total ports: {4 to 256}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-1a/2
· Instead of integer/fraction frequency offset, which is not a terminology used in the specs description or RRC parameter description, we suggest using “oversampling factor”, which is the actual parameter value used in the specs description to configure mode1, i.e.,  and , respectively
	40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset  
	
	40-3-1-1
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	
	40-3-1-1
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	Support for FD basis selection integer offset mode for Rel-16-based CJT codebook with mode1
	
	
	
	
	
	
	
	
	
	




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with PMI subband R=1.
2. Support of parameter combinations with L=2,4 
3. Support of rank 1,2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
d) Number of TRP/TRP groups, i.e., NZP CSI-RS resources
5. Supported frequency basis selection mode 1, i.e., common frequency basis selection among different TRPs with FD basis selection integer frequency offset

	
	
	
	
	Per band and Per BC
	
	
	
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
d) {1,2,3,4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-1a
· Prerequisite FG: 40-3-1-1. Since a UE that supports CSI enhancement for Rel. 16 type-II CJT must support mode 2, for 40-3-1-1a, its prerequisite includes mode 2.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	　
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-2
	Support for FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode1 
	Prerequisite 40-3-1-1a
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-1a/2
· Instead of integer/fraction frequency offset, which is not a terminology used in the specs description or RRC parameter description, we suggest using “oversampling factor”, which is the actual parameter value used in the specs description to configure mode1, i.e.,  and , respectively
	40. NR_MIMO_evo_DL_UL
	40-3-1-2
	Support of mode 1 for Rel-16-based CJT type-II codebook with  for FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode1 
	Prerequisite 40-3-1-1a
	40-3-1-1a
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-2
	Support for FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode1 
	Prerequisite 40-3-1-1a
	40-3-1-1a
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-2
	Support for FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode1 
	Prerequisite 40-3-1-1a
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-2
	Support for FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode1 
	1. Supported frequency basis selection mode 1 with FD basis selection fractional frequency offset for Rel-16 eType-II based CJT codebook
Prerequisite 40-3-1-1a
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-2
	Support for FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode1 
	　
	40-3-1-1a
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	FFS: split for mode 1/2
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-3
· component 1: triplets for active resources/ports across CCs, for R=2
· component 2: {#ports, max # resources} per resource set, for R=2
· FFS: no need to split between mode 1 and 2, to avoid over complication in the reporting of max number of resources/ports across CCs and per resource set
	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	FFS: split for mode ½
1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=2
2. {Max # of Tx ports in one resource, Max # of resources}, in one NZP CSI-RS resource set, with R=2


	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	Component 1 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {8 to 256}

Component 2 candidate values:
a) {4,8,12,16,24,32}
b) {2,3,4}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	FFS: split for mode ½
Support R=2 for Rel-16-based CJT codebook  
	40-3-1-1
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	· For FGs 40-3-1-3, 40-3-1-4, 40-3-1-7, 40-3-1-8 there is no need to differentiate the capability for mode 1 and mode 2 of the CJT PMI codebook since the PMI search complexity difference for mode 1 and mode 2 is small. 
	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	FFS: split for mode 1/2
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	Regarding FFS on “split for mode 1/2”.  As UEs supporting mode 1/2 will have different pre-requisites, we support to split this row into two rows (one for mode 1 and another for mode 2). 
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook for mode 1 
	FFS: split for mode 1/2

	40-3-1-3a
	Support R=2 for Rel-16-based CJT codebook for mode 2 
	




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	FFS: split for mode 1/2
Comments: no need to split
	
	
	
	
	
	
	
	
	
	




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	Rel-18 CJT codebook is the refinement of Rel-16/Rel-17 based codebook. In Rel-16/Rel-17 based codebook, the feature for finer granularity of FD basis selection, i.e., R = 2, is an optional feature. Currently we have agreed what support of mode 1 and mode 2 will be separate features and have different prerequisites, so it is better to have accurate description for the support of R=2. It is suggested to spilt FG 40-3-1-3 for mode 1 and mode 2. For the same reason, for FG 40-3-1-4/40-3-1-7/40-3-1-8, it should be spilt for mode 1/2.
	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)




	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with PMI subbands R=2.
2. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
d) Number of TRP/TRP groups, i.e., NZP CSI-RS resources
FFS: split for mode 1/2
	
	
	
	
	Per band and Per BC
	
	
	
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
d) {1,2,3,4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-3/40-3-1-4
· Prerequisite FG: 40-3-1-1 or 40-3-1-1a.
· Component: 
· It is okay to not split the two FGs for mode 1 and mode 2.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	1. {Max # of Tx ports in one resource set, Max # of resource sets, and total # of Tx ports} to support regular eType-II-CJT for R=2 
2. Support of mode 1 for R=2
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values for component 1:
 - Maximum 16 triplets
 - Max # of Tx ports in one resource set: {8,...,128}
 - Max # resource sets: {1 to 16}
 - Max # total ports: {4 to 256}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	FFS: split for mode 1/2
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-4
· FFS: no need to split between mode 1 and mode 2
	40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	FFS: split for mode ½
Support of parameter combinations with pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook

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




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	FFS: split for mode ½
Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	40-3-1-1
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	· For FGs 40-3-1-3, 40-3-1-4, 40-3-1-7, 40-3-1-8 there is no need to differentiate the capability for mode 1 and mode 2 of the CJT PMI codebook since the PMI search complexity difference for mode 1 and mode 2 is small. 
	40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	FFS: split for mode 1/2
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	Regarding FFS on “split for mode 1/2”.  As UEs supporting mode 1/2 will have different pre-requisites, we support to split this row into two rows (one for mode 1 and another for mode 2).
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook for mode 1
	FFS: split for mode 1/2

	40-3-1-4a
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook for mode 2
	




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	FFS: split for mode 1/2
Comments: no need to split
	
	
	
	
	
	
	
	
	
	




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	Rel-18 CJT codebook is the refinement of Rel-16/Rel-17 based codebook. In Rel-16/Rel-17 based codebook, the feature for finer granularity of FD basis selection, i.e., R = 2, is an optional feature. Currently we have agreed what support of mode 1 and mode 2 will be separate features and have different prerequisites, so it is better to have accurate description for the support of R=2. It is suggested to spilt FG 40-3-1-3 for mode 1 and mode 2. For the same reason, for FG 40-3-1-4/40-3-1-7/40-3-1-8, it should be spilt for mode 1/2.
	40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)




	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with parameter combination pv={1/2,1/2,1/2,1/2} and beta=1/2 
FFS: split for mode 1/2
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	40-3-1-3/40-3-1-4
· Prerequisite FG: 40-3-1-1 or 40-3-1-1a.
· Component: 
· It is okay to not split the two FGs for mode 1 and mode 2.

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2  for Rel-16-based CJT codebook
	Support of mode 1 for R=2
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC] 
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-5
· Similar proposed description and basic components as 40-3-1-1, but for Rel-17-based CJT. 7 proposed components

1. Support of N=N_TRP only

2. Support of N_L=1 only

3. Support of codebook mode 2

4. A list of supported combinations, up to 16, across all CCs simultaneously, with M=1 and R=1:
a) Max # of Tx ports in one resource
b) Max # of resources
c) total # of Tx ports

5. A list of supported combinations in one NZP CSI-RS resource set, with M=1 and R=1:
a) max # of Tx ports in one resource
b) max # of resources

6. Support of parameter combinations with M=1

7. Support of rank 1,2
	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
3. Support of codebook mode 2

4. A list of supported
combinations, up to
16, across all CCs simultaneously, with M=1 and R=1:
a) Max # of Tx ports in one resource
b) Max # of resources
c) total # of Tx ports

5. A list of supported combinations in one NZP CSI-RS resource set, with M=1 and R=1:
a) Max # of Tx ports in one resource
b) Max # of resources

6. Support of parameter combinations with M=1

7. Support of rank 1,2

Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC] 
	No
	N/A
	N/A
	For CPU occupation see new proposed FG 40-3-1-25, applicable to either or both Rel-16-based and Rel-17-based CJT

	Optional with capability signaling




	Huawei/HiSilicon [3]
	For CJT CSI codebook, similar to legacy Type I single panel codebook in FG 2-36, Type I multi panel codebook in FG 2-40, Type II codebook in FG 2-41 and etc., a list of supported capability combinations where each combination contains {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CC should be introduced. The gNB can configure multiple CSI measurement according to the above listed combinations. For example, if UE reports {16, 8, 128}, then gNB can configure CSI report #1 and CSI report #2 based on {16, 4, 64} and {16, 4, 64}, respectively; or the gNB can configure CSI report #1, CSI report #2, CSI report #3, and CSI report #4 based on {16, 2, 64}, {16, 2, 64}, {16, 2, 64} and {16, 2, 64}, respectively; or the gNB can configure CSI report #1, CSI report #2, and CSI report #3 based on {16, 2, 64}, {16, 2, 64}, {16, 4, 64}, respectively. However, it is quite complicated for UE preforming CJT CSI measurement on 4 CSI-RS resources than 2 CSI-RS resources. Therefore, to avoid the configuration of the base station exceeding UE capacity, a list of supported combinations where each combination contains {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement should be introduced.
In RAN1#114, FGs for CJT CSI enhancement in [1] were agreed to be adopted. FG 40-3-1-1 for Rel-16-based CJT and FG 40-3-1-5 for Rel-17-based CJT are endorsed, where “A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously” and “A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement” are both FFS. Thus we have the following Proposal:
Proposal 3-1:  Introduce following components in FG 40-3-1-1 and 40-3-1-5:
1. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement

	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
A-CSI only
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
3. [A-CSI only]
4. FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
5. FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
6. Value of X for CPU occupation (OCPU = X.NTRP)

Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  

	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
6. Component candidate values: {1, 1.5, 2}
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
Support parameter combinations with L=2,4 
Support for rank = 1,2
[A-CSI only]
A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	2-35
	Yes
	N/A
	　
	Per-band 
and Per-BC
	No
	N/A
	N/A
	
	Optional with capability signaling




	TCL [7]
	In RAN1#112b-e [1], we have the following agreement relate to the factors that effect the required number of CPUs and the values of Z/Z’ for Type-II codebook refinement for CJT mTRP.
	Agreement
On the Type-II codebook refinement for CJT mTRP, regarding the required number of CPUs and the values of Z/Z’, decide, in RAN1#113, at least based on the following factors: 
· The potential increase in the total number of CSI-RS ports due to the selection/configuration of N/ NTRP CSI-RS resources for Type-II CSI
· The support for dynamic TRP selection, wherein N CSI-RS resources are selected out of the configured NTRP CSI-RS resources 
· Note: The fall-back of gNB configuring N=NTRP via RRC signalling is supported
· The support for dynamic {Ln} selection, wherein 1 out of NL {Ln} combinations is selected 
· Note: The fall-back of gNB configuring NL=1 is supported



Based on the above agreement, we know that the total number of CSI-RS ports, dynamic TRP selection and dynamic {Ln} selection are the three important factors that effect the computational complexity of UE.  However, these factors may not be sensitive to whether the CJT type II codebook is based on Rel-16 or Rel-17. For example,  the same dynamic TRP selection method can be applied to the Type II codebook refinements for CJT mTRP based on Rel-16 and Rel-17. Moreover, for rank3 and rank4, the most important factor that effect the UE computational complexity is SVD or eigen decomposition, which is the same for CJT mTRP based on Rel-16 and Rel-17.Considering the aforementioned factors, we believe that some UE feature groups are common across the  Rel-16 and Rel-17 based Type II codebook refinements for CJT mTRP, such as FG 40-3-1-9, FG 40-3-1-10, FG 40-3-1-24, and FG 40-3-1-25.
  
Then, in RAN1#114[2], the following agreements have been achieved related to the UE features for Type-II codebook refinement for CJT mTRP.
	Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC] 
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling






According to the above agreements, when N=N_TRP=1, FG 40-3-1-1 and FG 40-3-1-5 revert to regular eType II and Fetype II codebooks respectively. Therefore, we consider the mixed codebooks no longer need to consider both regular eType II and Fetype II codebooks.
	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
Support of R =1 only
Support of rank 1, 2
[A-CSI only]
 FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation

OCPU = X.NTRP，and X{1,1.5,2}

Note: when  N=N_TRP=1, OCPU =1
	Optional with capability signaling




	LG Electronics [8]
	

	Intel Coporation [9]
	· FGs 40-3-1-1 and 40-3-1-5 should indicate support only for aperiodic CSI reporting. Support for semi-persistent CSI reporting with CJT PMI codebook is indicated by other FGs (FG 40-3-1-19 and 40-3-1-20). Also, the parameter X for CPU occupancy (as agreed, OCPU = X∙NTRP) shall be reported together with the basic FGs.
· FGs 40-3-1-1, 40-3-1-5 and 40-3-1-9 should indicate a list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs and per CSI report setting. CJT PMI codebook with other parameter values (e.g., for R=2, Mode 1, Rank 3/4) indicated by separate FG should reuse the corresponding list of supported combinations indicated in FG 40-3-1-1 or 40-3-1-5 or 40-3-1-9. 
· FGs 40-3-1-1, 40-3-1-5, 40-3-1-9, 40-3-1-11, 40-3-1-21 shall be indicated per band and per BC as similar UE feature groups for legacy codebooks. Other FGs shall be indicated per band as it corresponds to reasonable tradeoff between UE capability reporting flexibility and overhead. 
	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]Support A-CSI only
Parameter X for CPU occupancy (OCPU = X∙NTRP).
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band and
Per-BC] 
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling




	Ericsson [10]
	In Rel-18, Rel-17 based Type-II CJT codebook is supported with both A-CSI and SP-CSI.  Hence, ‘[A-CSI]’ should be removed from the fourth column. 
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG




	Google [11]
	Regarding the FFS for FG 40-3-1-1 and 40-3-1-5, similar to other UE FG for CSI feedback, we think it is necessary to introduce the list of supported combinations of {maximum number of Tx ports, maximum number of resources and total number of Tx ports} across all CCs and per CSI report configuration. Further, based on the RAN1 agreements, additional UE FG for minimum processing delay Z and Z’ should be introduced.
Proposal 3: Support the following modification for UE FGs for CSI for CJT.
	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC] 
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-13
	Minimum CSI computation time for CJT CSI report
	1. Minimum CSI computation time for CJT CSI report (candidate value: (Z2, Z2’) or (Z2+r, Z2’+r) )
	
	Yes
	N/A
	　
	Per-band 
Per-BC
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35], 23-9-1
	Yes
	N/A
	　
	[Per-band 
Per-BC] 
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	In RAN1#114 meeting, we have the following agreement on the CPU occupation for Rel-18 CJT codebook:
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability


[bookmark: _Hlk145439664]So, we suggest that the component of value of X for CPU occupation should be introduced for FG 40-3-1-1/40-3-1-5 and the candidate value could be {1, 1.5, 2}: 
Proposal 4: For FG 40-3-1-1/40-3-1-5, support to introduce the component of value of X for CPU occupation:
	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
The value of X for CPU occupation
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	Candidate value X for CPU occupation {1, 1.5, 2}




	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
[A-CSI only]
1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with PMI subband R=1.
2. Support of parameter combinations with M=1 
3. Support of rank 1,2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
d) Number of TRP/TRP groups, i.e., NZP CSI-RS resources
5. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	Per band and Per BC[Per-band 
Per-BC] 
	No
	N/A
	N/A
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {1, 2,3,4 … 64}
c) {4, …, 256}
d) {1,2,3,4}
FFS: CPU occupation
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-5
· Prerequisite FG: 2-35 and 23-9-1.
· Component: 
· OK to make ‘A-CSI only’ as basic feature of 40-3-1-5.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
4. Support of rank 1,2 
5. {Max # of Tx ports in one resource set, Max # of resource sets, and total # of Tx ports} to support regular eType-II-CJT for M=1 and R=1
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset  
	
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	
	40-3-1-5
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	For FG 40-3-1-1a and 40-3-1-5a, which are independent features without prerequisites, our suggestion is also to add a list of supported combinations {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CC and a list of supported combinations {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement separately.
	40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
A list of supported combinations, each combination is {Max # of Tx ports in one resource, total # of Tx ports} for one CJT CSI measurement




	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with PMI subband R=1.
2. Support of parameter combinations with M=1 
3. Support of rank 1,2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
d) Number of TRP/TRP groups, i.e., NZP CSI-RS resources
5. Supported frequency basis selection mode 1, i.e., common frequency basis selection among different TRPs with FD basis selection integer frequency offset

	
	
	
	
	Per band and Per BC
	
	
	
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {1, 2,3,4 … 64}
c) {4, …, 256}
d) {1,2,3,4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-5a
· Prerequisite FG: 40-3-1-5. Since a UE that supports CSI enhancement for Rel. 17 type-II PS CJT must support mode 2, for 40-3-1-5a, its prerequisite includes mode 2.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	　
	40-3-1-5
	　
	　
	　
	　
	　
	　
	　
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-6
	Support for FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1   
	Prerequisite 40-3-1-5a
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-6
	Support of mode 1 for Rel-17-based CJT type-II codebook with  for FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1   
	Prerequisite 40-3-1-5a
	40-3-1-5a
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-6
	Support for FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1   
	Prerequisite 40-3-1-5a
	40-3-1-5a
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-6
	Support for FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1   
	Prerequisite 40-3-1-5a
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-6
	Support for FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1   
	1. Supported frequency basis selection mode 1 with FD basis selection fractional frequency offset for Rel-17 FeType-II port selection based CJT codebook
Prerequisite 40-3-1-5a
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-6
	Support for FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1    
	　
	40-3-1-5a
	　
	　
	　
	　
	　
	　
	　
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	FFS: split for mode 1/2
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	FFS: split for mode ½
1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with M=2 and R=1
2. {Max # of Tx ports in one resource, Max # of resources}, in one NZP CSI-RS resource set, with M=2 and R=1

3. Support of parameter combinations with M=2

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




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	FFS: split for mode ½
Support of M=2 and R=1 for Rel-17-based CJT codebook  
	40-3-1-5
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	For FGs 40-3-1-3, 40-3-1-4, 40-3-1-7, 40-3-1-8 there is no need to differentiate the capability for mode 1 and mode 2 of the CJT PMI codebook since the PMI search complexity difference for mode 1 and mode 2 is small.
	40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	FFS: split for mode ½
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	Regarding FFS on whether to “split [this row] for mode 1/2”.  As UEs supporting mode 1/2 will have different pre-requisites, we support to split this row into two rows (one for mode 1 and another for mode 2). 
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook for mode 1 
	FFS: split for mode ½

	40-3-1-7a
	Support of M=2 and R=1 for Rel-17-based CJT codebook for mode 2 
	




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	FFS: split for mode ½
Comments: no need to split
	
	
	
	
	
	
	
	
	
	




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	Rel-18 CJT codebook is the refinement of Rel-16/Rel-17 based codebook. In Rel-16/Rel-17 based codebook, the feature for finer granularity of FD basis selection, i.e., R = 2, is an optional feature. Currently we have agreed what support of mode 1 and mode 2 will be separate features and have different prerequisites, so it is better to have accurate description for the support of R=2. It is suggested to spilt FG 40-3-1-3 for mode 1 and mode 2. For the same reason, for FG 40-3-1-4/40-3-1-7/40-3-1-8, it should be spilt for mode 1/2.
	40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)




	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with M=2 and PMI subband R=1.
2. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
d) Number of TRP/TRP groups, i.e., NZP CSI-RS resources
FFS: split for mode ½
	
	
	
	
	Per band and Per BC
	
	
	
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
d) {1,2,3,4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-7/40-3-1-8
· Prerequisite FG: 40-3-1-5 or 40-3-1-5a.
· Component: 
· It is okay to not split the two FGs for mode 1 and mode 2.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	1. {Max # of Tx ports in one resource set, Max # of resource sets, and total # of Tx ports} to support regular eType-II-CJT for M=2 and R=1
2. Support of mode 1 for R=2
	40-3-1-5
	　
	　
	　
	　
	　
	　
	　
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	FFS: split for mode 1/2
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	FFS: split for mode ½
1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=2
2. {Max # of Tx ports in one resource, Max # of resources}, in one NZP CSI-RS resource set, with R=2

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




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	FFS: split for mode ½
Support R=2 for Rel-17-based CJT codebook  
	40-3-1-5
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	For FGs 40-3-1-3, 40-3-1-4, 40-3-1-7, 40-3-1-8 there is no need to differentiate the capability for mode 1 and mode 2 of the CJT PMI codebook since the PMI search complexity difference for mode 1 and mode 2 is small.
	40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	FFS: split for mode 1/2
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	Regarding FFS on whether to “split [this row] for mode 1/2”.  As UEs supporting mode 1/2 will have different pre-requisites, we support to split this row into two rows (one for mode 1 and another for mode 2). 
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook for mode 1 
	FFS: split for mode 1/2

	40-3-1-8a
	Support R=2 for Rel-17-based CJT codebook for mode 2 
	




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	FFS: split for mode 1/2
Comments: no need to split
	
	
	
	
	
	
	
	
	
	




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	Rel-18 CJT codebook is the refinement of Rel-16/Rel-17 based codebook. In Rel-16/Rel-17 based codebook, the feature for finer granularity of FD basis selection, i.e., R = 2, is an optional feature. Currently we have agreed what support of mode 1 and mode 2 will be separate features and have different prerequisites, so it is better to have accurate description for the support of R=2. It is suggested to spilt FG 40-3-1-3 for mode 1 and mode 2. For the same reason, for FG 40-3-1-4/40-3-1-7/40-3-1-8, it should be spilt for mode 1/2.
	40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	Supported mode for R=2 (candidate value: mode 1, mode 2 or both)




	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with PMI subband R=2.
2. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
d) Number of TRP/TRP groups, i.e., NZP CSI-RS resources
FFS: split for mode 1/2
	
	
	
	
	Per band and Per BC
	
	
	
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
d) {1,2,3,4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-7/40-3-1-8
· Prerequisite FG: 40-3-1-5 or 40-3-1-5a.
· Component: 
· It is okay to not split the two FGs for mode 1 and mode 2.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	3. {Max # of Tx ports in one resource set, Max # of resource sets, and total # of Tx ports} to support regular eType-II-CJT for R=2 
1. Support of mode 1 for R=2
	40-3-1-5
	　
	　
	　
	　
	　
	　
	　
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement

	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-9
· No need for separate FG, this can be included in components 4 and 5 of 40-3-1-1 (Rel16-based CJT) and 40-3-1-5 (Rel17-based CJT)
	40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
No need for separate FG, this can be included in components 4 and 5 of 40-3-1-1 (Rel16-based CJT) and 40-3-1-5 (Rel17-based CJT)


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




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Maximum value of 2NN1N2 >32 supported
	40-3-1-1, 40-3-1-5
	
	
	
	
	
	
	
	
	




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement

	
	
	
	
	
	
	
	
	
	




	TCL [7]
		40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 [conditioned upon support for 40-3-1-1 and/or 40-3-1-2] 
	[bookmark: OLE_LINK16]Support of 2NN1N2 >32 for Rel-16 and/or Rel-17 based CJT type-II codebook

FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement

	
	
	
	
	
	
	
	
	
	




	LG Electronics [8]
	

	Intel Coporation [9]
	· FGs 40-3-1-1, 40-3-1-5 and 40-3-1-9 should indicate a list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs and per CSI report setting. CJT PMI codebook with other parameter values (e.g., for R=2, Mode 1, Rank 3/4) indicated by separate FG should reuse the corresponding list of supported combinations indicated in FG 40-3-1-1 or 40-3-1-5 or 40-3-1-9. 
· FGs 40-3-1-1, 40-3-1-5, 40-3-1-9, 40-3-1-11, 40-3-1-21 shall be indicated per band and per BC as similar UE feature groups for legacy codebooks. Other FGs shall be indicated per band as it corresponds to reasonable tradeoff between UE capability reporting flexibility and overhead. 
	40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement

	
	
	
	
	Per band and Per-BC
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	For FG 40-3-1-9, It can be discussed with the following agreement in RAN1#110 meeting.
	Agreement
On the Type-II codebook refinement for CJT mTRP:
· The maximum value of 2NN1N2 is 128
· The support of 2NN1N2 >32 is UE optional for UEs supporting Rel-18 CJT CSI enhancement
· Note: Following the legacy specification on the maximum number of NZP CSI-RS ports per CSI-RS resource, the maximum value of 2N1N2 is 32.



It can be seen that the support of 2NN1N2 >32 is a separate UE feature, which was agreed in FG 40-3-1-9. Since there are features on the number of port and resource should be introduced in 40-3-1-1 for mode 2 and 40-3-1-2 for mode 1, the FG 40-3-1-9 should be conditioned upon support for 40-3-1-1 and/or 40-3-1-2. Thus, this feature is no need to report the lists of supported combination in 40-3-1-1 and/or 40-3-1-2. Furthermore, the number of total ports is mainly related with SD selection, which computational complexity is same with mode 1 and mode 2. Therefore, the FG 40-3-1-9 should be conditioned upon support for either FG 40-3-1-1 or FG 40-3-1-2.
	40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Maximum number of ports across all TRPs for one CJT CSI measurement





	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	1. Maximum number of ports across all TRPs in the same CSI report setting for multi-TRP CJT based on Rel-16 eType-II codebook
2. Maximum number of ports across all TRPs in the same CSI report setting for multi-TRP CJT based on Rel-17 FeType-II port selection codebook
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement

	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: {32, 64, 96, 128}

Component 2 candidate values: {32, 64, 96, 128}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-9
· No need to add ‘[conditioned upon support for 40-3-1-1 and/or 40-3-1-2]’ as it can be considered in prerequisite FG.
· [bookmark: _Hlk146289281]Prerequisite FG: 40-3-1-1 or 40-3-1-1a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32  [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	　
	40-3-1-1, or 40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-10
· This can be removed, see 40-3-1-15/16
	40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	This can be removed, see 40-3-1-15/16
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8/ with 8Tx]
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported
	[Per FS]
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling


Regarding FG 40-4-10, it is not decided whether the FG is targeting only rank 5-8 or rank 1-8 with 8Tx. In our views, UE features for 8Tx are defined by FG 40-7 series. If UE supports one of FG 40-7-1 or FG 40-7-2, combined with FG 2-14 or FG 2-15, gNB can obtain the maximal number of supported layers with 8Tx which is <=4. Therefore, FG 40-4-10 should be defined only for rank 5-8. Regarding the note, we think it’s beneficial to allow UE supporting 8Tx but not support rank 5-8.
 Proposal 14: Regarding FG 40-4-10, suggest the following modification:
	40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx]
	Candidate values: {Rel. 15 DMRS, Rel. 18 DMRs, borh} DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported
	[Per FS]
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling




	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	Additional support for dynamic selection of N<N_TRP
	40-3-1-1, 40-3-1-5
	
	
	
	
	
	
	
	
	




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	
	
	
	
	
	
	
	
	
	
	




	TCL [7]
		40. NR_MIMO_evo_DL_UL
	40-3-1-10
	[bookmark: OLE_LINK17]Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	Additional support for dynamic selection of  N<N_TRP for Rel-16 and/or Rel-17 based CJT type-II codebook
	
	
	
	
	
	
	
	
	
	




	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	As for 40-3-1-10, since there are separate FGs 40-3-1-15 and 40-3-1-16, it can be deleted.
Proposal 4-6: FG 40-3-1-10 can be deleted because there are FGs 40-3-1-15 and 40-3-1-16.
	40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	Comments: It can be deleted because there are FGs 40-3-1-15 and 40-3-1-16
	
	
	
	
	
	
	
	
	
	




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	
	
	
	
	
	
	
	
	
	
	




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-10
· Support separate rows for Rel-16 based enhancement and Rel-17 based enhancement respectively.
· Additional support for dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook. Its prerequisite FG can be 40-3-1-1 or 40-3-1-1a.
· Additional support for dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook. Its prerequisite FG can be 40-3-1-5 or 40-3-1-5a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-10
	Additional support for dynamic selection of N<N_TRP  [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	　
	40-3-1-1, or 40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Active CSI-RS resources and ports for mixed Type-II-CJT codebook types in any slot
	analogous to 23-9-5
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Active CSI-RS resources and ports for mixed Type-II-CJT codebook types in any slot
	1. List of codebook combinations

2. List of {max number
of ports per resource,
max number of
resources, max
number of total ports}
for each codebook
combination
analogous to 23-9-5
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
		40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Active CSI-RS resources and ports for mixed Type-II-CJT codebook types in any slot
	analogous to 23-9-5
Note: the existing codebook (TypeI, Type II and NCJT) should be considered
	
	
	
	
	
	
	
	
	
	




	LG Electronics [8]
	

	Intel Coporation [9]
	· FGs 40-3-1-1, 40-3-1-5, 40-3-1-9, 40-3-1-11, 40-3-1-21 shall be indicated per band and per BC as similar UE feature groups for legacy codebooks. Other FGs shall be indicated per band as it corresponds to reasonable tradeoff between UE capability reporting flexibility and overhead. 
	40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Active CSI-RS resources and ports for mixed Type-II-CJT codebook types in any slot
	analogous to 23-9-5
	
	
	
	
	Per band and per BC
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Active CSI-RS resources and ports for mixed Type-II-CJT codebook types in any slot
	analogous to 23-9-5
	
	
	
	
	
	
	
	
	
	




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Active CSI-RS resources and ports for mixed Type-II-CJT codebook types in any slot
	1. List of codebook combinations
 2. List of {max number of ports per resource, max number of resources, max number of total ports} for each codebook combination
	40-3-1-1,40-3-1-5,2-36,2-40
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Codebook 1 = {Type I SP, Type I MP}
 (Codebook 2, Codebook 3) = {(eType-II-CJT R=1, NULL), (eType-II-CJT R=2, NULL), (FeType-II-CJT PS R=1 M=1, NULL),  (FeType-II-CJT PS R=1 M=2, NULL),  (FeType-II-CJT PS R=2 M=2, NULL), (FFS CB combos…)}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Support of Rank 3 and 4 for Rel-16-based CJT type-II codebook
	　
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-12
	Support of Rank 3 and 4 for Rel-16-based CJT type-II codebook
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-12
	Support of Rank 3 and 4 for Rel-16-based CJT type-II codebook
	
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-12
	Support of Rank 3 and 4 for Rel-16-based CJT type-II codebook
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-12
	Support of Rank 3 and 4 for Rel-16-based CJT type-II codebook
	1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with rank 3,4

	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-12/14/15/17/19
· Prerequisite FG: 40-3-1-1 or 40-3-1-1a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-12
	Support of Rank 3 and 4 for Rel-17-based CJT type-II codebook
	　
	40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-13
	Support of Rank 3 and 4 for Rel-17-based CJT type-II codebook
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-13
	Support of Rank 3 and 4 for Rel-17-based CJT type-II codebook
	
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-13
	Support of Rank 3 and 4 for Rel-17-based CJT type-II codebook
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-13
	Support of Rank 3 and 4 for Rel-17-based CJT type-II codebook
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with rank 3,4

	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-13/16/18/20
· Prerequisite FG: 40-3-1-5 or 40-3-1-5a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-12
	Support of Rank 3 and 4 for Rel-17-based CJT type-II codebook
	　
	40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-14
	Support of Support of L=6 for Rel-16-based CJT type-II codebook
	Only for N_TRP=1
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-14
	Support of Support of L=6 for Rel-16-based CJT type-II codebook
	Support of parameter combinations with L1=6 for Rel-16-based CJT codebook
Only for N_TRP=1
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-14
	Support of Support of L=6 for Rel-16-based CJT type-II codebook
	Only for N_TRP=1
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-14
	Support of Support of L=6 for Rel-16-based CJT type-II codebook
	1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with parameter combination with L=6.
Only for N_TRP=1
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-12/14/15/17/19
· Prerequisite FG: 40-3-1-1 or 40-3-1-1a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-13
	Support of Support of L=6  for Rel-16-based CJT type-II codebook
	　
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-15
	dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “support of N=N_TRP only”
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-15
	dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “support of N=N_TRP only”
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
		40. NR_MIMO_evo_DL_UL
	40-3-1-15
	dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “support of N=N_TRP only”
	
	
	
	
	
	
	
	
	
	




	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-15
	dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “support of N=N_TRP only”
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	This FG supports dynamic selection of N<N_TRP in addition to the features supported in FG 40-3-1-1.  Hence, FG 40-3-1-1 shall be the pre-requisite for this FG.
	40-3-1-15
	dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “support of N=N_TRP only”
Pre-requisite FG 40-3-1-1




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-15
	dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook
	1. Support of selection of N < N_TRP CSI-RS resource by UE for multi-TRP CJT based on Rel-16 eType-II  codebook
Update 40-3-1-1 with “support of N=N_TRP only”
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-15/16
· Suggest updating ‘dynamic selection of N<N_TRP’ as ‘dynamic selection of N<=N_TRP’. Because the original text may lead to misunderstanding that when dynamic selection is supported, UE can only select N<N_TRP TRPs.

40-3-1-12/14/15/17/19
· Prerequisite FG: 40-3-1-1 or 40-3-1-1a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-14
	dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook
	　
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-16
	dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N=N_TRP only”
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-16
	dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N=N_TRP only”
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
		40. NR_MIMO_evo_DL_UL
	40-3-1-16
	dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N=N_TRP only”
	
	
	
	
	
	
	
	
	
	




	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-16
	dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N=N_TRP only”
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	This FG supports dynamic selection of N<N_TRP in addition to the features supported in FG 40-3-1-5.  Hence, FG 40-3-1-5 shall be the pre-requisite for this FG.
	40-3-1-16
	dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N=N_TRP only” 
Pre-requisite FG 40-3-1-5




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-16
	dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook
	1. Support of selection of N < N_TRP CSI-RS resource by UE for multi-TRP CJT based on Rel-17 FeType-II port selection codebook
Update 40-3-1-5 with “support of N=N_TRP only”
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-13/16/18/20
· Prerequisite FG: 40-3-1-5 or 40-3-1-5a.
40-3-1-15/16
· Suggest updating ‘dynamic selection of N<N_TRP’ as ‘dynamic selection of N<=N_TRP’. Because the original text may lead to misunderstanding that when dynamic selection is supported, UE can only select N<N_TRP TRPs.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-15
	dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook 
	　
	40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-17
	Number of  N_L>1 combinations across for Rel-16-based CJT type-II codebook 
	Update 40-3-1-1 with “support of N_L=1 only”
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-17
	Number of  N_L>1 combinations across for Rel-16-based CJT type-II codebook 
	Update 40-3-1-1 with “support of N_L=1 only”
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
		40. NR_MIMO_evo_DL_UL
	40-3-1-17
	Number of  N_L>1 combinations across for Rel-16-based CJT type-II codebook 
	Update 40-3-1-1 with “support of N_L=1 only”
	
	
	
	
	
	
	
	
	
	




	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-17
	Number of  N_L>1 combinations across for Rel-16-based CJT type-II codebook 
	Update 40-3-1-1 with “support of N_L=1 only”
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	This FG supports N_L > 1 combinations in addition to the features supported in FG 40-3-1-1.  Hence, FG 40-3-1-1 shall be the pre-requisite for this FG.
	40-3-1-17
	Number of  N_L>1 combinations across for Rel-16-based CJT type-II codebook 
	Update 40-3-1-1 with “support of N_L=1 only”
Pre-requisite FG 40-3-1-1




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-17
	Number of  N_L>1 combinations across for Rel-16-based CJT type-II codebook 
	1. Maximum number of lists for spatial basis selection, i.e., NL, for multi-TRP CJT based on Rel-16 eType-II codebook
Update 40-3-1-1 with “support of N_L=1 only”
	
	
	
	
	Per FS

	
	
	
	Component 1 candidate values: {2, 4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-12/14/15/17/19
· Prerequisite FG: 40-3-1-1 or 40-3-1-1a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-16
	Number of  N_L>1 combinations across for Rel-16-based CJT type-II codebook 
	　
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values for component 1:
 N_L = {2,[3],4}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-18
	Number of N_L>1 combinations across for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N_L=1 only”
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-18
	Number of N_L>1 combinations across for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N_L=1 only”
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
		40. NR_MIMO_evo_DL_UL
	40-3-1-18
	Number of N_L>1 combinations across for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N_L=1 only”
	
	
	
	
	
	
	
	
	
	




	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-18
	Number of N_L>1 combinations across for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N_L=1 only”
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	This FG supports N_L > 1 combinations in addition to the features supported in FG 40-3-1-5.  Hence, FG 40-3-1-5 shall be the pre-requisite for this FG.
	40-3-1-18
	Number of N_L>1 combinations across for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N_L=1 only”
Pre-requisite FG 40-3-1-5




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-18
	Number of N_L>1 combinations across for Rel-17-based CJT type-II codebook
	1. Maximum number of lists for spatial basis selection, i.e., NL, for multi-TRP CJT based on Rel-17 FeType-II port selection codebook
Update 40-3-1-5 with “support of N_L=1 only”
	
	
	
	
	Per FS

	
	
	
	Component 1 candidate values: {2, 4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-13/16/18/20
· Prerequisite FG: 40-3-1-5 or 40-3-1-5a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-17
	Number of N_L>1 combinations across for Rel-17-based CJT type-II codebook
	　
	40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values for component 1:
 N_L = {2,[3],4}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-19
	Support of SP CSI for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “A-CSI only”
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-19
	Support of SP CSI for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “A-CSI only”
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-3-1-19
	Support of SP CSI for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “A-CSI only”
	
	
	
	
	
	
	
	
	
	




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-19
	Support of SP CSI for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “A-CSI only”
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	This FG supports SP CSI feedback in addition to the features supported in FG 40-3-1-1.  Hence, FG 40-3-1-1 shall be the pre-requisite for this FG.
	40-3-1-19
	Support of SP CSI for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “A-CSI only”
Pre-requisite FG 40-3-1-1




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-19
	Support of SP CSI for Rel-16-based CJT type-II codebook
	1. Support of semi-persistent CSI report for Rel-16 eType-II codebook refinement for multi-TRP CJT
Update 40-3-1-1 with “A-CSI only”
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-12/14/15/17/19
· Prerequisite FG: 40-3-1-1 or 40-3-1-1a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-18
	Support of SP CSI for Rel-16-based CJT type-II codebook
	　
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-20
	Support of SP CSI for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “A-CSI only”
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-20
	Support of SP CSI for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “A-CSI only”
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-20
	Support of SP CSI for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “A-CSI only”
	
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-20
	Support of SP CSI for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “A-CSI only”
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	This FG supports SP CSI feedback in addition to the features supported in FG 40-3-1-5.  Hence, FG 40-3-1-5 shall be the pre-requisite for this FG.
	40-3-1-20
	Support of SP CSI for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “A-CSI only”
Pre-requisite FG 40-3-1-5




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-20
	Support of SP CSI for Rel-17-based CJT type-II codebook
	1. Support of semi-persistent CSI report for Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT
Update 40-3-1-5 with “A-CSI only”
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-1-13/16/18/20
· Prerequisite FG: 40-3-1-5 or 40-3-1-5a.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-19
	Support of SP CSI for Rel-17-based CJT type-II codebook
	　
	40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-21
	Active CSI-RS resources and ports in the presence of mixed codebooks 
	FFS: which codebooks
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-21
	Active CSI-RS resources and ports in the presence of mixed codebooks 
	FFS: which codebooks
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-21
	Active CSI-RS resources and ports in the presence of mixed codebooks 
	FFS: which codebooks
Note: The existing CSI codebook (TypeI (Rel-15, Rel-17 for NCJT)/Type-II/eTypeII/FD-TypeII) should be considered 
	40-3-1-1, 40-3-1-5
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
		40. NR_MIMO_evo_DL_UL
	40-3-1-21
	Active CSI-RS resources and ports in the presence of mixed codebooks 
	FFS: which codebooks

	
	
	
	
	
	
	
	
	
	




	LG Electronics [8]
	

	Intel Coporation [9]
	· FGs 40-3-1-1, 40-3-1-5, 40-3-1-9, 40-3-1-11, 40-3-1-21 shall be indicated per band and per BC as similar UE feature groups for legacy codebooks. Other FGs shall be indicated per band as it corresponds to reasonable tradeoff between UE capability reporting flexibility and overhead. 
	40. NR_MIMO_evo_DL_UL
	40-3-1-21
	Active CSI-RS resources and ports in the presence of mixed codebooks 
	FFS: which codebooks
	
	
	
	
	Per band and per BC
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-21
	Active CSI-RS resources and ports in the presence of mixed codebooks 
	1. List of codebook combinations
2. List of {max number of ports per resource, max number of resources, max number of total ports} for each codebook combination
FFS: which codebooks
	
	
	
	
	Per band and Per BC
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-20
	Active CSI-RS resources and ports in the presence of mixed codebooks 
	(Dupulicated as 40-3-1-11)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　







	40. NR_MIMO_evo_DL_UL
	40-3-1-22
	Max supported offset between CSI-RS (from different TRPs)
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-22
· No need for this FG. The slot offset  between the  resources of a resource set is the same as for NCJT CSI in Rel-17, for which we did not have a UE capability

	Agreement (RAN1#112bis-e)
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation and measurement, 
· For the configured NTRP CSI-RS resources comprising the CMR, the restriction specified for Rel-17 NCJT CSI is fully reused, i.e. the configured NTRP CSI-RS resources are located either in the same slot or two consecutive slots




	40. NR_MIMO_evo_DL_UL
	40-3-1-22
	Max supported offset between CSI-RS (from different TRPs)
	
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	· Finally, regarding FG 40-3-1-22, based on the current agreement, the UE assumes that there are the same CSI-RS ports for different TRPs under CJT CSI measurement. Therefore, we suggest to remove the FG once one clear motivation is identified.
	40. NR_MIMO_evo_DL_UL
	40-3-1-22
	Max supported offset between CSI-RS (from different TRPs)
	
	
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-22
	Max supported offset between CSI-RS (from different TRPs)
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-22
	Max supported offset between CSI-RS (from different TRPs)
	1. The maximum supported offset between different CSI-RS for multi-TRP CJT CSI 

	
	
	
	
	Per FS

	
	
	
	Component 1 candidate values: {1, 2, 3, 4} slots

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-21
	Max supported offset between CSI-RS (from different TRPs)
	　
	40-3-1-1, or 40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-1-23
	Unequal number of spatial basis selection for multi-TRP CJT
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-1-23
· Support of parameter combinations with unequal values of L1,…,LN_TRP for Rel-16-based CJT codebook. Only for N_L =1
	40. NR_MIMO_evo_DL_UL
	40-3-1-23
	Unequal number of spatial basis selection for Rel-16-based CJT codebook multi-TRP CJT
	Support of parameter combinations with unequal values of L1,…,LN_TRP for Rel-16-based CJT codebook
Only for N_L =1
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-1-23
	Unequal number of spatial basis selection for multi-TRP CJT
	Support of unequal number of spatial basis selection for multi-TRP CJT
	40-3-1-1, 40-3-1-5
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-23
	Unequal number of spatial basis selection for multi-TRP CJT
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-1-23
	Unequal number of spatial basis selection for multi-TRP CJT
	1. Support of unequal number of spatial basis selection for multi-TRP CJT including Rel-16 eType-II codebook and Rel-17 FeType-II port selection codebook refinement

	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-1-22
	Unequal number of spatial basis selection for multi-TRP CJT 
	(Duplicated as 40-3-1-16 and 40-3-1-17)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　







	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-2-1
· Measurement support for UE-side CSI prediction. We suggest separating the measurement support for UE-side prediction from the basic features of Rel-16-based Doppler codebook and Rel-17-based Doppler codebook

1. Number, N4, of consecutive slot intervals associated to the predicted precoder matrices
2. {Max # of Tx ports in one resource, Max # of resources}, in one AP- CSI-RS resource set
3. Separation m=1,2 slots separation between 2 consecutive AP-CSI-RS resources
4. Support of time unit d=1,m slots for AP-CSI-RS resources and d=periodicity for P- and SP- CSI-RS resources

5. First slot l = n + delta, with delta=0,1,2, and where n=slot associated with CSI report

· For FG 40-3-2-1a
· Basic features of Rel-16-based Doppler codebook. Prerequisite 40-3-2-1

1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=1
2. Support of parameter combinations 1-6
3. Support of rank 1-2
4. Support X=1 CQI based on one slot (TDCQI=’1-1’)

	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Measurement support for UE-side CSI prediction
	[bookmark: _Hlk142414276]1. Number, N4, of consecutive slot intervals associated to the predicted precoder matrices
2. {Max # of Tx ports in one resource, Max # of resources}, in one AP- CSI-RS resource set
3. Separation m=1,2 slots separation between 2 consecutive AP-CSI-RS resources
4. Support of time unit d=1,m slots for AP-CSI-RS resources and d=periodicity for P- and SP- CSI-RS resources
5. First slot l = n + delta, with delta=0,1,2, and where n=slot associated with CSI report
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	Component 1 candidate values:
{1,2,4,8}

Component 2 candidate values:
{4,8,12,16,24,32}
{4,8,12}

	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-1a
	Support of Basic features of Rel-16-based Doppler measurementcodebook
	1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=1
2. Support of parameter combinations 1-6

3. Support of rank 1-2

4. Support X=1 CQI based on one slot (TDCQI=’1-1’)
· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously

	40-3-2-1
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	In RAN1#113, FG 40-3-2 is endorsed for Rel-16-based doppler codebook and Rel-17-based doppler codebook. And whether to support a list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement is FFS. In our view, for doppler CSI codebook, multiple CSI-RS occasions measurement, UE-side prediction and PMI calculation in three dimensions would be performed, which increase calculation complexity and the requirement of UE memory. Obviously, the value of N4 affects the calculation complexity of the UE. Therefore, the configuration of supported combinations should be considered together with the value of N4. Therefore, we propose:
Proposal 3-2: Add the following components into FG 40-3-2-1, 40-30-2-4: 
-	{Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CC.

	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
· FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	1. Support X=1 CQI based on one slot 
2. Support R=1 
3. Support parameter combinations with L=2,4 
4. Support for rank = 1,2
5. Support for the size of DD-basis, N4=1
6. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
7. Value of Y for CPU occupation (OCPU = Y.K), when P/SP-CSI-RS is configured for CMR
· Note: When N4=1, OCPU =4
· Note: OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR
8. Value of KP for P/SP-CSI-RS active resource counting
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
	
	
	
	
	
	
	
	
	7. Component candidate values: {2/3, 1, 2, 3}
8. Component candidate values: {2/3, 1, 2, 3}
9. Component candidate values: {1, 2, 4}
	




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
· Support N4=1
· Support d=CSI-RS periodicity for P/SP CSI-RS or d=m for AP CSI-RS
· Support l = slot (n+δ) where δ ≥ 0
· A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
	2-35
	Yes
	N/A
	　
	Per-band 
and Per-BC
	No
	N/A
	N/A
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	· FGs 40-3-2-1, 40-3-2-4 should indicate a list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs and per CSI report setting. Doppler PMI codebook with other parameter values (e.g., R=2, X=2) indicated by separate FGs should reuse the corresponding list of supported combinations indicated in FG 40-3-2-1 or 40-3-2-4. The parameter Y for CPU occupancy (as agreed, OCPU = Y∙K for A-CSI-RS and OCPU = Y∙N4 for P/SP-CSI-RS) shall be reported together with the basic FGs.
· FGs 40-3-2-1, 40-3-2-4 shall be indicated per band and per BC as similar UE feature groups for legacy codebooks. Other FGs shall be indicated per band as it corresponds to reasonable tradeoff between UE capability reporting flexibility and overhead. 
	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
· Parameter Y for CPU occupancy (OCPU = Y∙K for A-CSI-RS and OCPU = Y∙N4 for P/SP-CSI-RS).
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CSI report setting
	
	
	
	
	Per band and Per band combination
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
		40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement 
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
· 1. A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
· 2. A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} per CSI-ReportConfig




	Samsung [12]
	For consistency across different FGs, it is preferred to use the one wording ‘Doppler measurement’ or ‘Doppler codebook’. Our preference is to use the latter since this enhancement is mainly about Doppler codebook.
· Replace ‘Doppler measurement’ with ‘Doppler codebook’


	Xiaomi [13]
	According to the following agreement, L=6 should be as a additional UE feature/capability, which is similar with UE feature of Rel-16 Type II codebook.

Agreement
For the Type-II codebook refinement for high/medium velocities based on Rel-16 eType-II regular codebook, at least the following Parameter Combinations are supported 
	
	
	

	
	
	
	

	4
	1/4
	1/4
	1/4 

	4
	1/4
	1/4
	1/2 

	4 (*)
	1/2
	1/4
	1/2

	4 (*)
	1/4 
	1/4 
	3/4 

	6 (*)
	1/4
	--
	1/2 

	6 (*)
	1/4 
	-- 
	3/4 


 (*) Note: From legacy. For L=6, the same restriction and UE optionality as legacy apply
Proposal 4-7: L=6 should be as an additional UE feature.
Acorrding to the following agreement, the supported value of w is a UE feature and needs to be discussed in this part. 
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z for Capability 2 associated with P/SP-CSI-RS, decide, in RAN1#114, based on the following alternatives:
· Alt1: w=14.(KP–1).d or 14. KP.d, where d denotes the CSI-RS periodicity 
· Alt2: w=14 or 28 (fixed)

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions
In our view, the value of w should be assocated with the periodic of CSI-RS, since the CSI processing time needs to increase with the periodic increases. Therefore, Alt1, i.e.,w=14.(KP–1).d or 14. KP.d is preferred. 
Proposal 4-8: The value of w should be as an additional UE feature and Alt1, i.e.,w=14.(KP–1).d or 14. KP.d is preferred.
	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	1. Support X=1 CQI based on one slot 
2. Support R=1 
3. Support parameter combinations with L=2,4 
4. Support for rank = 1,2
5. {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support Rel-16-based doppler 
	2-35
	Yes
	
	Rel-16 based Type II doppler codebook is not supported
	per band
per BC
	n/a
	n/a
	n/a
	Candidate values for component 5:
-	Max# of time unit:
· {1,2,4,8,16} for aperoidc CSI-RS
· {4 to 8T} for periodic or semi-persisten CSI-RS, where T is period of CSI-RS.
-	Max # of Tx ports in one resource: {4,8,12,16,24,32}
-	Max # resources: {1 to 64}
-      Max # total ports: {4 to 256}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	
	Support parameter combinations with L=6
	
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	
	The supported value of w
	
	
	
	
	
	
	
	
	
	· Alt1: w=14.(KP–1).d or 14. KP.d, where d denotes the CSI-RS periodicity 
	Optional with capability signalling




	CATT [14]
	40-3-2-1:
· According to the following agreement, one separate FG corresponding to parameter combinations with L=6 should be introduced for Rel-16-based doppler measurement.
	Agreement
For the Type-II codebook refinement for high/medium velocities based on Rel-16 eType-II regular codebook, at least the following Parameter Combinations are supported 
	
	
	

	
	
	
	

	4
	1/4
	1/4
	1/4 

	4
	1/4
	1/4
	1/2 

	4 (*)
	1/2
	1/4
	1/2

	4 (*)
	1/4 
	1/4 
	3/4 

	6 (*)
	1/4
	--
	1/2 

	6 (*)
	1/4 
	-- 
	3/4 


 (*) Note: From legacy. For L=6, the same restriction and UE optionality as legacy apply




Proposal 10: For Rel-16-based doppler measurement, one additional FG, shown as follows, should be added.
	40. NR_MIMO_evo_DL_UL
	40-3-2-x
	Support parameter combinations with L=6



· According to the following agreement, rank=1,2,3,4 is supported. Same to Rel-16 and Rel-17 Type II codebook, rank=1,2 is basic feature and rank=3,4 is optional subject to UE capability. Therefore, one separate FG corresponding to rank=3,4 should be introduced for Rel-16-based doppler measurement.
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, support RI={1,2,3,4}.


Proposal 11: For Rel-16-based doppler measurement, one additional FG, shown as follows, should be added.
	40. NR_MIMO_evo_DL_UL
	40-3-2-x
	Support rank = 3, 4 for Rel-16-based doppler codebook



· According to the following agreement, one separate FG corresponding to the parameter K=12 should be introduced for Rel-16-based doppler measurement.
	Agreement
For the Type-II codebook refinement for high/medium velocities, the parameter K (the number of AP-CSI-RS resources for the CMR) is gNB-configured via higher-layer (RRC) signalling at least from the following set of candidate values: {4, 8}
· FFS: If additional candidate value(s) of K are supported, e.g. 5, 12, 16, also taking into account other use cases (e.g. for training filter coefficients, prediction or performance monitoring) and TDD

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the parameter K (the number of AP-CSI-RS resources for the CMR), optionally support only K=12 as an additional candidate value



Proposal 12: For Rel-16-based doppler measurement, one additional FG, shown as follows, should be added.
	40. NR_MIMO_evo_DL_UL
	40-3-2-x
	Support K=12 for Rel-16-based doppler codebook



· According to the following agreement, one separate FG corresponding to Capability 2 for Z/Z’ should be introduced for Rel-16-based doppler measurement.
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For N4=1: reuse legacy Z’ values
· For N4>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z’ values
· Capability 2: Legacy Z’ values + r  



Proposal 13: For Rel-16-based doppler measurement, one additional FG, shown as follows, should be added.
	40. NR_MIMO_evo_DL_UL
	40-3-2-x
	Support Capability 2 regarding Z/Z’ for Rel-16-based doppler codebook



Proposal 14: For Rel-16-based doppler measurement, 40-3-2-1 is modified as follows.
	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
· Support for K=4,8
· Support Capability 2 for Z/Z’
· FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	In RAN1#114 meeting, we have the following agreement on the CPU occupation and Z associated with P/SP-CSI-RS for Rel-18 codebook for high/medium velocities:
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}

Agreement
[bookmark: _Hlk145440400]For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions



So, we suggest that the component of value of X for CPU occupation should be introduced for FG 40-3-2-1/40-3-2-4 and the candidate value could be {2/3, 1, 2, 3}, the component of value of W regarding Z associated with P/SP-CSI-RS should be introduced for FG 40-3-2-1/40-3-2-4: 
Proposal 5: For FG 40-3-2-1/40-3-2-4, support to introduce the component of value of X for CPU occupation and the component of value of W regarding Z associated with P/SP-CSI-RS:
	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
· The value of X for CPU occupation
· The value of W regarding Z associated with P/SP-CSI-RS
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
	Candidate value X for CPU occupation {2/3, 1, 2, 3}




	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based predicted PMI codebookdoppler measurement
	1. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1.
2. Support of parameter combinations with L=2,4 
3. Support of rank 1,2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource 
b) Maximum total number of NZP CSI-RS resource 
c) Maximum total number of Tx ports of NZP CSI-RS resources 
d) Number of predicted CSI (N4)
5. Maximum number of aperiodic CSI-RS resources that can be configured in the same CSI report setting
6. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI
· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
	
	
	
	
	Per band and Per BC
	
	
	
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
d) {1, 2, 4, 8}

Component 5 candidate values: {4, 8, 12}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-2-1: 
· Components:
· Capture K={4, 8} for AP-CSI-RS to be reported
	Agreement
For the Type-II codebook refinement for high/medium velocities, the parameter K (the number of AP-CSI-RS resources for the CMR) is gNB-configured via higher-layer (RRC) signalling at least from the following set of candidate values: {4, 8}
· FFS: If additional candidate value(s) of K are supported, e.g. 5, 12, 16, also taking into account other use cases (e.g. for training filter coefficients, prediction or performance monitoring) and TDD



· Capture Y={2/3, 1, 2, 3} for OCPU calculation for each of P-/SP-/AP-CSI-RS to be reported
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}



· Capture default Z’=2*Z2’ (i.e., r=Z2’)
	Agreement (RAN1#113)
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For N4=1: reuse legacy Z’ values
· For N4>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z’ values
· Capability 2: Legacy Z’ values + r  
· The value(s) of r>0 can depend on the configured N4 value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’ for Capability 2, r=legacy Z2’



· Capture default Z: 
· Z=Z2+w+r for P/SP CSI-RS, where w values need to be discussed further in UE feature session and r value is equal to legacy Z2’
· Z=Z2+14.(K–1).m + r
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· [bookmark: _Hlk146749120]For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’



· Capture Kp={1, 2, 4} to be reported
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, 
· for AP CSI -RS, reuse legacy definition and counting mechanism for active resources
· for P/SP CSI-RS, one resource is counted as occupying KP ≥1 active resource(s)
· TBD: the value of KP , e.g. N4, fixed value, or according to UE capability

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, the value of KP for P/SP-CSI-RS active resource counting is determined based on UE capability, where the candidate values are {1, 2, 4}.




· Prerequisite FG: 16-3a
· Type: Per-band

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	Basic components: 
• {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} to support regular
 • Support X=1 CQI based on one slot 
• Support R=1 
• Support parameter combinations with L=2,4 
• Support for rank = 1,2 
	2-35
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values for component 1:
 - Maximum 16 triplets
 - Max # of Tx ports in one resource: {4,8,12,16,24,32}
 - Max # resources: {1 to 64}
 - Max # total ports: {4 to 256}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-2-2
	Support R=2 for Rel-16-based doppler codebook  
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-2-2
	Support R=2 for Rel-16-based Doppler codebook  
	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=2
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-2-2
	Support R=2 for Rel-16-based doppler codebook  
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-2-2
	Support R=2 for Rel-16-based doppler codebook  
	1. Max #of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support R=2 for Rel-16-based doppler codebook
	40-3-2-1
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	Candidate values for component 1:
-	Max# of time unit:
· {1,2,4,8,16} for aperoidc CSI-RS
· {4 to 8T} for periodic or semi-persisten CSI-RS, where T is period of CSI-RS.
-	Max # of Tx ports in one resource: {4,8,12,16,24,32}
-	Max # resources: {1 to 64}
-      Max # total ports: {4 to 256}
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-2-2
	Support R=2 for Rel-16-based predicted PMI doppler codebook  
	1. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subbands R=2.
2. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource 
b) Maximum total number of NZP CSI-RS resource 
c) Maximum total number of Tx ports of NZP CSI-RS resources
d) Number of predicted CSI (N4)

	
	
	
	
	Per band and Per BC
	
	
	
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
d) {1, 2, 4}

	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-2a
	Support Rel-16-based predicted PMI codebook with parameter combination with L=6  
	1. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with parameter combination with L=6
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-2b
	Support Rel-16-based predicted PMI codebook with rank 3,4  
	1. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with rank 3,4  
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-2-2/3: 
· Prerequisite FG: 40-3-2-1
· Type: Per-band
Also, there are duplicated 40-3-2-3, one of which should correspond to another identification number. 

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-2-2
	Support R=2 for Rel-16-based doppler codebook  
	{Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} to support regular eType-II-Doppler for R=2 
	40-3-2-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values for component 1:
 - Maximum 16 triplets
 - Max # of Tx ports in one resource: {4,8,12,16,24,32}
 - Max # resources: {1 to 64}
 - Max # total ports: {4 to 256}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=1 based on averaging first and last slot of WCSI, for Rel-16-based doppler codebook
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=1 based on averaging first and last slot of WCSI, for Rel-16-based Doppler codebook
	Support of TDCQI = ‘1-2’
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=1 based on averaging first and last slot of WCSI, for Rel-16-based doppler codebook
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=1 based on averaging first and last slot of WCSI, for Rel-16-based doppler codebook
	1. Support X=1 CQI based on the first slot of WCSI and the assocated first of N4 PMI, and last slot of WCSI and the assocated last of N4 precoding matrixes, where N4 is the number of precoding matrixes. 
	40-3-2-1
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=1 based on averaging first and last slot of WCSI, for Rel-16-based predicted PMI codebookdoppler codebook
	Support X=1 based on averaging first and last slot of WCSI, for Rel-16-based doppler predicted PMI codebook
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-2-2/3: 
· Prerequisite FG: 40-3-2-1
· Type: Per-band
Also, there are duplicated 40-3-2-3, one of which should correspond to another identification number. 

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=1 based on averaging first and last slot of WCSI , for Rel-16-based doppler codebook
	　
	40-3-2-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=2 CQI based on 2 slots for Rel-16-based doppler codebook
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=2 CQI based on 2 slots for Rel-16-based Doppler codebook
	Support of TDCQI = ‘2’
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=2 CQI based on 2 slots for Rel-16-based doppler codebook
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	Two rows can be merged into one, and it needs to be clarified that X is the number of time-domain CQIs
· Support X=1 time-domain CQI based on averaging first and last slot of WCSI, for Rel-16-based doppler codebook
· Support X=2 time-domain CQIs based on 2 slots for Rel-16-based doppler codebook

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=2 CQI based on 2 slots for Rel-16-based doppler codebook
	1. Support the first CQI based on the first slot of WCSI and the assocated first of N4 precoding matrixes.
1. Support the first CQI based on the middle slot of WCSI and the assocated N4/2 precoding matrixes.
	40-3-2-1
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3a
	Support X=2 CQI based on 2 slots for Rel-16-based predicted PMI codebookdoppler codebook
	Support X=2 CQI based on 2 slots for Rel-16-based predicted PMI doppler codebook
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-2-2/3: 
· Prerequisite FG: 40-3-2-1
· Type: Per-band
Also, there are duplicated 40-3-2-3, one of which should correspond to another identification number.

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=2 CQI  based on 2 slots for Rel-16-based doppler codebook
	　
	40-3-2-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-2-4
· Basic features of Rel-17-based Doppler codebook. Prerequisite 40-3-2-1 with N4=1

1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously with M=1 and R=1
2. Support of parameter combinations with M=1
3. Support for rank = 1,2
	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	SupportBasic features of Rel-17-based Doppler codebook measurement
	1. {Max # of Tx ports
in one resource, Max
# of resources and
total # of Tx ports} across all CCs simultaneously with M=1 and R=1

2. Support of parameter combinations with M=1

3. Support for rank = 1,2

Prerequisite 40-3-2-1 with N4=1
· Support of M = 1 
· Support for rank = 1,2
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement

	40-3-2-1
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	In RAN1#113, FG 40-3-2 is endorsed for Rel-16-based doppler codebook and Rel-17-based doppler codebook. And whether to support a list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement is FFS. In our view, for doppler CSI codebook, multiple CSI-RS occasions measurement, UE-side prediction and PMI calculation in three dimensions would be performed, which increase calculation complexity and the requirement of UE memory. Obviously, the value of N4 affects the calculation complexity of the UE. Therefore, the configuration of supported combinations should be considered together with the value of N4. Therefore, we propose:
Proposal 3-2: Add the following components into FG 40-3-2-1, 40-30-2-4: 
-	{Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CC.

	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
· FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement
	
	
	
	
	
	
	
	
	
	




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
· A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement
	2-35
	Yes
	N/A
	　
	Per-band 
and Per-BC
	No
	N/A
	N/A
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	· FGs 40-3-2-1, 40-3-2-4 should indicate a list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs and per CSI report setting. Doppler PMI codebook with other parameter values (e.g., R=2, X=2) indicated by separate FGs should reuse the corresponding list of supported combinations indicated in FG 40-3-2-1 or 40-3-2-4. The parameter Y for CPU occupancy (as agreed, OCPU = Y∙K for A-CSI-RS and OCPU = Y∙N4 for P/SP-CSI-RS) shall be reported together with the basic FGs.
· FGs 40-3-2-1, 40-3-2-4 shall be indicated per band and per BC as similar UE feature groups for legacy codebooks. Other FGs shall be indicated per band as it corresponds to reasonable tradeoff between UE capability reporting flexibility and overhead. 
	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
· Parameter Y for CPU occupancy (OCPU = Y∙K for A-CSI-RS and OCPU = Y∙N4 for P/SP-CSI-RS).
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement
A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CSI report setting
	
	
	
	
	Per band and Per band combination
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
		40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
· 1. A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
· 2. A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} per CSI-ReportConfig




	Samsung [12]
	For consistency across different FGs, it is preferred to use the one wording ‘Doppler measurement’ or ‘Doppler codebook’. Our preference is to use the latter since this enhancement is mainly about Doppler codebook.
· Replace ‘Doppler measurement’ with ‘Doppler codebook’


	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	1. Support of M = 1 
1. Support for rank = 1,2
1. {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement
	2-35
	Yes
	
	Rel-17 based Type II doppler codebook is not supported
	per band
per BC
	n/a
	n/a
	n/a
	Candidate values for component 3:
-	Max# of time unit:
· {1,2} for aperoidc CSI-RS
· {T} for periodic or semi-persisten CSI-RS, where T is period of CSI-RS.
-	Max # of Tx ports in one resource: {4,8,12,16,24,32}
-	Max # resources: {1 to 64}
-      Max # total ports: {4 to 256}
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	In RAN1#114 meeting, we have the following agreement on the CPU occupation and Z associated with P/SP-CSI-RS for Rel-18 codebook for high/medium velocities:
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions



So, we suggest that the component of value of X for CPU occupation should be introduced for FG 40-3-2-1/40-3-2-4 and the candidate value could be {2/3, 1, 2, 3}, the component of value of W regarding Z associated with P/SP-CSI-RS should be introduced for FG 40-3-2-1/40-3-2-4: 
Proposal 5: For FG 40-3-2-1/40-3-2-4, support to introduce the component of value of X for CPU occupation and the component of value of W regarding Z associated with P/SP-CSI-RS:
	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
· The value of X for CPU occupation
· The value of W regarding Z associated with P/SP-CSI-RS
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement
	Candidate value X for CPU occupation {2/3, 1, 2, 3}




	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based predicted PMI codebookdoppler measurement
	1. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with PMI subband R=1.
2. Support of parameter combinations with M=1 
3. Support of rank 1,2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource 
b) Maximum total number of NZP CSI-RS resource 
c) Maximum total number of Tx ports of NZP CSI-RS resources
5. Maximum number of aperiodic CSI-RS resources that can be configured in the same CSI report setting
6. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI
· Support of M = 1 
· Support for rank = 1,2
FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement
	
	
	
	
	Per band and Per BC
	
	
	
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {1, 2,3,4 … 64}
c) {4, …, 256}

Component 5 candidate values: {4, 8, 12}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-2-4: 
· Components: The same proposal as for 40-3-2-1
· Prerequisite FG: 23-9-1
· Type: per-BC

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	Basic components: 
• Support of M = 1 and R=1
 • Support for rank = 1,2
 • Support for N4=1
	2-35
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values for component 1:
 - Maximum 16 triplets
 - Max # of Tx ports in one resource: {4,8,12,16,24,32}
 - Max # resources: {1 to 64}
 - Max # total ports: {4 to 256}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-2-5
	Support of M=2 and R=1 for Rel-17-based doppler codebook  
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-2-5
	Support of M=2 and R=1 for Rel-17-based Doppler codebook  
	
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-2-5
	Support of M=2 and R=1 for Rel-17-based doppler codebook  
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-2-5
	Support of M=2 and R=1 for Rel-17-based doppler codebook  
	1. Support of M=2 and R=1
	40-3-2-4
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-2-5
	Support of M=2 and R=1 for Rel-17-based doppler codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with M=2 and PMI subband R=1.
2. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource 
b) Maximum total number of NZP CSI-RS resource 
c) Maximum total number of Tx ports of NZP CSI-RS resources

	
	
	
	
	Per band and Per BC
	
	
	
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
d) {2,3,4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-2-5/6/7: 
· Prerequisite FG: 40-3-2-4
· Type: per-BC


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-2-5
	Support of M=2 and R=1 for Rel-17-based doppler codebook  
	{Max # of Tx ports in one resource set, Max # of resource sets, and total # of Tx ports} to support Port selection FeType-II-Doppler for M=2 and R=1 
	40-3-2-4
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values for component 1:
 - Maximum 16 triplets
 - Max # of Tx ports in one resource: {4,8,12,16,24,32}
 - Max # resources: {1 to 64}
 - Max # total ports: {4 to 256}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-2-6
	Support R=2 for Rel-17-based doppler codebook  
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-2-6
	Support R=2 for Rel-17-based Doppler codebook  
	
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-2-6
	Support R=2 for Rel-17-based doppler codebook  
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-2-6
	Support R=2 for Rel-17-based doppler codebook  
	1. {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}  to support R=2 for Rel-17-based doppler codebook
	40-3-2-4
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	Candidate values for component 1:
-	Max# of time unit:
· {1,2} for aperoidc CSI-RS
· {T} for periodic or semi-persisten CSI-RS, where T is period of CSI-RS.
-	Max # of Tx ports in one resource: {4,8,12,16,24,32}
-	Max # resources: {1 to 64}
-      Max # total ports: {4 to 256}
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-2-6
	Support R=2 for Rel-17-based doppler codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with PMI subbands R=2
2. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource 
b) Maximum total number of NZP CSI-RS resource 
c) Maximum total number of Tx ports of NZP CSI-RS resources

	
	
	
	
	Per band and Per BC
	
	
	
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
d) {2,3,4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-2-5/6/7: 
· Prerequisite FG: 40-3-2-4
· Type: per-BC


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-2-6
	Support R=2 for Rel-17-based doppler codebook  
	1. Support of R = 2 for FeType-II-Doppler
 2.{Max # of Tx ports in one resource set, Max # of resource sets, and total # of Tx ports} to support Port selection FeType-II-Doppler for M=2 and R=2
	40-3-2-4
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values for component 1:
 - Maximum 16 triplets
 - Max # of Tx ports in one resource: {4,8,12,16,24,32}
 - Max # resources: {1 to 64}
 - Max # total ports: {4 to 256}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-2-7
	support of l = (n – nCSI,ref ) for CSI reference slot
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-2-7
	Support of first slot l = (n – nCSI,ref ) for CSI reference slot
	
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-2-7
	support of l = (n – nCSI,ref ) for CSI reference slot
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-2-7
	support of l = (n – nCSI,ref ) for CSI reference slot
	1. Support  of l = (n – nCSI,ref ) for CSI reference slot when N4=1 and d>1
1. Support of l = (n – nCSI,ref ) for CSI reference slot when N4>1
	40-3-2-4
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-2-7
	support of l = (n – nCSI,ref ) for CSI reference slot
	1. Support of CSI reference resource as time domain location, i.e., l = (n – nCSI,ref ), for predicted PMI based on Rel-16 eType-II codebook and predicted PMI based on Rel-17 FeType-II port selection codebook

	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-2-5/6/7: 
· Prerequisite FG: 40-3-2-4
· Type: per-BC


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-2-7
	support of l = (n – nCSI,ref )  for CSI reference slot
	　
	40-3-2-1, or 40-3-2-4
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	n is the slot of report PUSCH; nCSI,ref is according to Section 5.2.2.5 of 38.214
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
4. Value of X for CPU occupation (OCPU=(Y+1).X)
	
	
	
	
	
	
	
	
	4. Component candidate values: {1,2}
	




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
4. Support to configure KTRS = 1 TRS resource set
5. The maximum number of active resources

Agreement
For the Rel-18 TRS-based TDCP reporting, the supported values of KTRS (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional

Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured
· OCPU=(Y+1).X where X≥1 is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X can depend on the value of D, and whether phase reporting is switched ON
· Reuse legacy Z2/Z2’ values
· To count active resources used for TDCP reporting, reuse the legacy number counting mechanism for CSI-RS resources 
· UE reports the maximum number of active resources for TDCP in UE capability reporting.
	2-35
	Yes
	N/A
	　
	Per-band 
and Per-BC
	No
	N/A
	N/A
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
4. KTRS
	2-35
	Yes
	
	gNB does not know TDCP measured by TRS
	per band
per BC
	n/a
	n/a
	n/a
	For component 3, 4 bis is used to quantization amplitude
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of TDCP (Time Domain Channel Properties) report based on TRS measurement 
2. Support of Y=1 delay value for TDCP report
3. Support  basic delay value, D_basic = 1 slot  
4. Support of amplitude report
1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
	
	
	
	
	Per FS
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-3-1: 
· Components: 
· Capture X={1,2} to be reported, for OCPU calculation
· Capture the maximum number of active resources (FFS values)
· Capture the default maximum number of TRS resource sets in a report configuration, K=1
· Prerequisite FG: None
· Type: per-band


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
 2. Basic delay value, component candidate value <= D_basic = 1 slot  
 3. Support of amplitude report
	2-35
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	Number Y>1 of delay values
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	Number Y>1 of delay values
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values to be reported
	Number Y>1 of delay values
	40-3-3-1
	
	
	
	
	
	
	
	Component candidate values: {1, 2, 3, 4}
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	Number Y>1 of delay values
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	Aaccording to the RAN1 agreements, the following need to be included as candidate values for Y.
· Y = {2,3,4}
· Y=1 and delay > D_basic = 1 slot   

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	Number Y>1 of delay values
	40-3-3-1
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	The number Y>1 of delay values is 10, and the delay value D={4 symbols, 1 slot, 2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots when SCS >=30kHz }
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	1. For TDCP report, maximum number of delay value, i.e., Y, that can be configured
Number Y>1 of delay values
	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: {2,3,4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	The Number of delay values with phase reporting:
The “Number of delay values” and “Phase report” are two other FGs agreed for TDCP. The current agreement allows the UE to signal capability for phase reporting for all TDCP coefficients, or for none of them. We propose allowing more flexibility in the capability report, where UEs can signal the number of delay values with phase reporting switched on in a separate FG.
Proposal 11: Add a new component for the FG “Number of delay values” (FGI 40-3-3-2) to indicate the number of supported delay values with phase reporting switched ON:
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	1. Number Y>1 of delay values
2. Number  of delay values with phase reporting switched on
	
	Optional with UE capability





	NTT DOCOMO, INC. [21]
	40-3-3-2/1a/4/5/6: 
· Prerequisite FG: 40-3-3-1
· Type: per-band


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	Number Y>1 of delay values
	40-3-3-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values: {2,3,4}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 
Support of delay value of {range-1, range-2, or both} besides for D_basic =1 slot
· Range-1 value is {2 slots, 3 slots, 4 slots, 5 slots};
· Range-2 value is {6 slots, 10 slots}

	40-3-3-1
	
	
	
	
	
	
	
	Component candidate values: {range-1, range-2, or both}
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	The candidate values for this FG should include 2 slots, 3 slots, 4 slots, 5 slots, 6 slots, and 10 slots.
	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 
Candidate component values: { 2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots}




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 
	40-3-3-1
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	The delay value D={2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots when SCS >=30kHz }
	40-3-3-1




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	delay values larger than D_basic
	1. For TDCP report, maximum delay value that can be configured 
Note: candidate component values cover both range 1 values and range 2 values 
	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: {2,3,4,5,6,10} slots

Note: 10 slots can only be configured for SCS >= 30kHz
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-3-2/1a/4/5/6: 
· Prerequisite FG: 40-3-3-1
· Type: per-band


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 
	40-3-3-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values: {2,3,4,5,6,10} slots
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report for Y>1
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report
	40-3-3-1
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	According to the RAN1 agreement, the phase reporting applies to the case when Y>1. This condition needs to be added.

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report
	40-3-3-1
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	4 bis is used to quantization phase
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	1. For TDCP report, support of phase report
Support of phase report
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-3-2/1a/4/5/6: 
· Prerequisite FG: 40-3-3-1
· Type: per-band


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report
	40-3-3-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	FFS: Per-CC, across all CCs, and, simultaneous across all CCs (analogous to 2-33 or 16-1g)
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-3-5
· This should indicate the maximum number of TRS resource sets simultaneously active for TDCP calculation, across all CCs. This capability should be per band and per BC.
	40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of TRS resource sets CSI-RS resources for TDCP
	Max # of TRS resource sets across all CCs simultaneously (per band and per BC)
FFS: Per-CC, across all CCs, and, simultaneous across all CCs (analogous to 2-33 or 16-1g)
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	FFS: Per-CC, across all CCs, and, simultaneous across all CCs (analogous to 2-33 or 16-1g)
	
	
	
	
	
	
	
	
	
	


Based on our understanding, they are introduced for the same purpose which is used to control the UE complexity. Besides, FG 40-3-3-5 is more aligned with agreement above. The only change is to replace ‘CSI-RS’ with ‘TRS’.
Proposal 12: Suggest to change FG 40-3-3-5 as ‘Number of TRS resources for TDCP’, and remove FG 40-3-3-6.

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	FFS: Per-CC, across all CCs, and, simultaneous across all CCs (analogous to 2-33 or 16-1g)
1. Maximum number of configured CSI-RS resources for TDCP per CC;
2. Maximum number of configured CSI-RS resources for TDCP across all CCs;
3. Maximum number of simultaneously activated CSI-RS resources for TDCP across all CCs;
	40-3-3-1
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	· FGs 40-3-3-5 should indicate supported max # of configured NZP-CSI-RS resources per CC, supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs and supported max # simultaneous NZP-CSI-RS resources per CC. Since the number of CSI-RS ports for a CSI resource corresponding to TRS (CSI-RS for tracking) is limited, there is no need to support indication for maximum number of CSI-RS ports.

	40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	FFS: Per-CC, across all CCs, and, simultaneous across all CCs (analogous to 2-33 or 16-1g)

1. Supported max # of configured NZP-CSI-RS resources per CC, 
2. Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs
3. Supported max # simultaneous NZP-CSI-RS resources per CC

	
	
	
	
	-
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
		40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	1. Maximum number of CSI-RS resources for TDCP Per-CC
2. Maximum number of CSI-RS resources for TDCP across all CCs




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	FFS: Per-CC, across all CCs, and, simultaneous across all CCs (analogous to 2-33 or 16-1g)
Support of 4 KTRS CSI-RS resouces across CCs for TDCP , KTRS
	40-3-3-1
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	· KTRS =1 for aperiodic TRS resource set
· KTRS for periodic TRS resource set
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	1. For TDCP report, maximum number of CSI-RS resources configured in each CSI report setting.
FFS: Per-CC, across all CCs, and, simultaneous across all CCs (analogous to 2-33 or 16-1g)
	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: {1, 2, 4}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-3-2/1a/4/5/6: 
· Prerequisite FG: 40-3-3-1
· Type: per-band


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	1. Supported max # of configured CSI-RS resources for TDCP per CC
 2. Supported max # of configured  CSI-RS resources for TDCP across all CCs
 3. Supported max # of CSI-RS resources for simultaneous TDCP measurement across all CCs
	40-3-3-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values for component 1: {1,...,Y+1}
 Candidate values for component 2: {2,4,8}
 Candidate values for component 3 <= value configured for componenet 2
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-3-3-6
· This should indicate the maximum number of TRS resource sets configurable in a single CSI-RS Resource Setting linked to a TRS Report Setting
	40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	Max # of TRS resource sets in a single CSI-RS resource setting
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	Candidate values: {1,2,3}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	
	
	
	
	
	
	
	
	
	
	


Based on our understanding, they are introduced for the same purpose which is used to control the UE complexity. Besides, FG 40-3-3-5 is more aligned with agreement above. The only change is to replace ‘CSI-RS’ with ‘TRS’.
Proposal 12: Suggest to change FG 40-3-3-5 as ‘Number of TRS resources for TDCP’, and remove FG 40-3-3-6.

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	Maximum number of TRS resource sets in a report configuration
	40-3-3-1
	
	
	
	
	
	
	
	Component candidate values: {1,2,3}
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	
	
	
	
	
	Per band
	
	
	
	
	




	Ericsson [10]
	

	Google [11]
		40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	1. Maximum number of TRS resource sets in a CSI-ReportConfig




	Samsung [12]
	RAN1 has agreed to support values {1,2,3} for KTRS, where values KTRS =2 and 3 are subject to UE capability. This need to captured in this row.

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration

	Support of KTRS TRS resouces sets across CCs for TDCP reporting 
	40-3-3-1
	Yes
	
	
	per band
per BC
	n/a
	n/a
	n/a
	· KTRS =1 for aperiodic TRS resource set
· KTRS for periodic TRS resource set
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	In RAN1#114 meeting, we have the following agreement on supported values of KTRS (number of configured TRS resource sets) for TDCP enhancement:
	Agreement
For the Rel-18 TRS-based TDCP reporting, the supported values of KTRS (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional



So, we suggest introducing the candidate values {1, 2, 3} for the maximum number of TRS resource sets for FG 40-3-3-6:
Proposal 6: For FG 40-3-3-6, support to introduce the candidate value {1, 2, 3} for the maximum number of TRS resource sets:
	40. NR_MIMO_evo_DL_UL
	40-3-3-6
	[bookmark: _Hlk145441419]Maximum number of TRS resource sets in a report configuration
	Maximum number of TRS resource sets in a report configuration
	Candidate value {1, 2, 3}




	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	1. For TDCP report, maximum number of TRS resource set configured in each CSI report setting.

	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: {1, 2, 3}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-3-3-2/1a/4/5/6: 
· Prerequisite FG: 40-3-3-1
· Type: per-band


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	 
	40-3-3-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values: {2,3}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
	[2-5]
	Yes
	n/a
	
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
	[2-5]
	Yes
	n/a
	
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Proposal 4-2:  The reporting granularity of FG 40-4-1, FG 40-4-1j, FG 40-4-1a, FG 40-4-1b, FG 40-4-1c, FG 40-4-1e, FG 40-4-1f, FG 40-4-5, FG 40-4-7 should be Per FS.
	40. NR_MIMO_evo_DL_UL
	40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
	[2-5]
	Yes
	n/a
	
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For both FG 40-4-1 and FG 40-4-2, 
· The prerequisite FG can be FG 2-5.
· Granularity should be “Per FS” to keep alignment with that of its prerequisite FG 2-5.
· For both FG 40-4-1 and FG 40-4-1a, 
· The prerequisite FG can be FG 2-5.
· Granularity should be “Per band” to keep alignment with that of its prerequisite FG 2-5.
	40. NR_MIMO_evo_DL_UL
	40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
	[2-5]
2-5
	Yes
	n/a
	
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
	[2-5]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A is not supported

	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
	[2-5]
	[Per FS]




	Google [11]
	

	Samsung [12]
	· For FG 40-4-1 (Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A), we are basically fine with having FG 2-5 (Basic downlink DMRS for scheduling type A) only as a pre-requisite, but we are open to discuss whether to need more pre-requisites.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	40-4-1: Rel.18 DMRS is enhanced based on Rel.15 DMRS (corresponding to FG 2-5 for PDSCH for mapping type A) and FG 2-5 is mandatory without capability signaling. Therefore, we propose that FG 2-5 is the prerequisite feature group of 40-4-1.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
	[2-5]
	Yes
	n/a
	
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
	[2-5]
	Yes
	n/a
	
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-5]
	Yes
	n/a
	UE does not support basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-56]
	Yes
	n/a
	UE does not support basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Proposal 4-2:  The reporting granularity of FG 40-4-1, FG 40-4-1j, FG 40-4-1a, FG 40-4-1b, FG 40-4-1c, FG 40-4-1e, FG 40-4-1f, FG 40-4-5, FG 40-4-7 should be Per FS.
	40. NR_MIMO_evo_DL_UL
	40-4-1a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-5]
	Yes
	n/a
	UE does not support basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For both FG 40-4-1 and FG 40-4-1a, 
· The prerequisite FG can be FG 2-5.
· Granularity should be “Per band” to keep alignment with that of its prerequisite FG 2-5.
	40. NR_MIMO_evo_DL_UL
	40-4-1a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-5]
2-5
	Yes
	n/a
	UE does not support basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-5]
	[Per FS]




	Google [11]
	

	Samsung [12]
	· For FG 40-4-1a (Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B), we are basically fine with having FG 2-6 (Basic downlink DMRS for scheduling type B) only as a pre-requisite, but we are open to discuss whether to need more pre-requisites.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	40-4-1a: Similar to FG 40-4-1, FG 2-6 is the prerequisite feature group of 40-4-1 for PDSCH for mapping type B.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-5]
	Yes
	n/a
	UE does not support basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-4-1a
· Pre-requisite FG: FG2-5 should be removed. Instead, FG2-6 (Basic DL DMRS for scheduling type B) should be noted.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-5]
	Yes
	n/a
	UE does not support basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Proposal 4-2:  The reporting granularity of FG 40-4-1, FG 40-4-1j, FG 40-4-1a, FG 40-4-1b, FG 40-4-1c, FG 40-4-1e, FG 40-4-1f, FG 40-4-5, FG 40-4-7 should be Per FS.

	40. NR_MIMO_evo_DL_UL
	40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-1b/1c/1d/1e/1f/1g/1h/1i/1g, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	[Per FS]




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	For UE feature granularity (i.e., type), granularities in previous specification versions can be referred to. For example, DMRS ports related feature groups (40-4-1b, 40-4-1d, 40-4-1e, 40-4-1f, 40-4-6d, 40-4-6e, 40-4-6f) and feature group (40-4-1c) corresponding to additional DMRS position for co-existence with LTE CRS are Per FS.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH 
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1c
	Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1, 5-28
	Yes
	n/a
	UE does not support alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1c
	Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1, 5-28
	Yes
	n/a
	UE does not support alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Proposal 4-2:  The reporting granularity of FG 40-4-1, FG 40-4-1j, FG 40-4-1a, FG 40-4-1b, FG 40-4-1c, FG 40-4-1e, FG 40-4-1f, FG 40-4-5, FG 40-4-7 should be Per FS.
	40. NR_MIMO_evo_DL_UL
	40-4-1c
	Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1, 5-28
	Yes
	n/a
	UE does not support alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-1b/1c/1d/1e/1f/1g/1h/1i/1g, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-1c
	Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1, 5-28
	Yes
	n/a
	UE does not support alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1c
	Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1, 5-28
	[Per FS]




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	For UE feature granularity (i.e., type), granularities in previous specification versions can be referred to. For example, DMRS ports related feature groups (40-4-1b, 40-4-1d, 40-4-1e, 40-4-1f, 40-4-6d, 40-4-6e, 40-4-6f) and feature group (40-4-1c) corresponding to additional DMRS position for co-existence with LTE CRS are Per FS.


	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1c
	Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1, 5-28
	Yes
	n/a
	UE does not support alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1c
	Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1, 5-28
	Yes
	n/a
	UE does not support alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1d
	2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1d
	2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-1d
	2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-1b/1c/1d/1e/1f/1g/1h/1i/1g, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-1d
	2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1d
	2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	For UE feature granularity (i.e., type), granularities in previous specification versions can be referred to. For example, DMRS ports related feature groups (40-4-1b, 40-4-1d, 40-4-1e, 40-4-1f, 40-4-6d, 40-4-6e, 40-4-6f) and feature group (40-4-1c) corresponding to additional DMRS position for co-existence with LTE CRS are Per FS.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1d
	2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1d
	2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Proposal 4-2:  The reporting granularity of FG 40-4-1, FG 40-4-1j, FG 40-4-1a, FG 40-4-1b, FG 40-4-1c, FG 40-4-1e, FG 40-4-1f, FG 40-4-5, FG 40-4-7 should be Per FS.
	40. NR_MIMO_evo_DL_UL
	40-4-1e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-1b/1c/1d/1e/1f/1g/1h/1i/1g, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-1e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	[Per FS]




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	For UE feature granularity (i.e., type), granularities in previous specification versions can be referred to. For example, DMRS ports related feature groups (40-4-1b, 40-4-1d, 40-4-1e, 40-4-1f, 40-4-6d, 40-4-6e, 40-4-6f) and feature group (40-4-1c) corresponding to additional DMRS position for co-existence with LTE CRS are Per FS.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Proposal 4-2:  The reporting granularity of FG 40-4-1, FG 40-4-1j, FG 40-4-1a, FG 40-4-1b, FG 40-4-1c, FG 40-4-1e, FG 40-4-1f, FG 40-4-5, FG 40-4-7 should be Per FS.
	40. NR_MIMO_evo_DL_UL
	40-4-1f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-1b/1c/1d/1e/1f/1g/1h/1i/1g, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-1f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	[Per FS]




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	For UE feature granularity (i.e., type), granularities in previous specification versions can be referred to. For example, DMRS ports related feature groups (40-4-1b, 40-4-1d, 40-4-1e, 40-4-1f, 40-4-6d, 40-4-6e, 40-4-6f) and feature group (40-4-1c) corresponding to additional DMRS position for co-existence with LTE CRS are Per FS.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	[Per FS]
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	[Per FS]
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Besides, in FG 40-4-1g, there is a typo, “PUSCH” should be “PDSCH”.
Proposal 4-3:  “PUSCH” in FG 40-401g should be changed to “PDSCH”.
	40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PDSCH PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PDSCH PUSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	[Per FS]
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling




	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	[Per FS]
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling


Regarding FG 40-4-1g, the title is ‘DMRS type for Rel.18 enhanced DMRS ports for PUSCH’. However, RAN1 has defined another FG 40-4-6c which has the same title. Based on our understanding, FG 40-4-1 series are defined for downlink while FG 40-4-6 series are defined for uplink. Therefore, we suggest the following update for FG 40-4-1g.
Proposal 13: Regarding FG 40-4-1g, suggest the following modification:
	40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCHPDSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCHPDSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCHPDSCH
	[Per FS]
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
Note: A UE supporting one of FG 40-4-1 or FG 40-4-1a must support this FG
	Optional with capability signaling




	ZTE [5]
	· For FG 40-4-1b/1c/1d/1e/1f/1g/1h/1i/1g, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	[Per FS]
Per FS
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH PDSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCH PDSCH
	[Per FS]
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support one of candidate values of this FG
Comment:
Add the note like 40-4-6c.
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH PDSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH PDSCH
	40-4-1
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	Granularity of DMRS type related feature group (40-4-1g, 40-4-6c) is Per UE.
According to context, FG 40-1-g should be DMRS type for PDSCH. Therefore, the following modification is proposed.
Proposal 17: FG 40-1-g is modified as follows:
	40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCHPDSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCHPDSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCHPDSCH
	[Per FS]Per UE
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	[Per FS]
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-4-1g
· Note: If UE supports Rel.18 DMRS ports but not report this FG, it is not clear which DMRS type UE supports. Hence, we suggest to add the following note, to avoid the case UE does not report this FG:
· Note: A UE supporting at least one of FG 40-4-1 or FG 40-4-1a must support this FG.
· Pre-requisite FG: FG2-5 is fine.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH PDSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH PDSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PUSCH PDSCH
	[Per FS]
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1h
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1
	Yes
	n/a
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1h
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1
	Yes
	n/a
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-1h
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1
	Yes
	n/a
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-1b/1c/1d/1e/1f/1g/1h/1i/1g, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-1h
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1
	Yes
	n/a
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1h
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	PTRS ports related feature groups (40-4-1h, 40-4-1i, 40-4-1j, 40-4-6g, 40-4-6h, 40-4-6i, 40-4-6j) are Per band.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1h
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1
	Yes
	n/a
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-4-1h
· Note: Since 1-port DL PTRS (FG2-46) is mandatory in FR2 in Rel.15, we suggest to add the following note, to avoid the situation UE does not support this FG in FR2:
· Note: A UE supporting FG2-46 and at least one of FG 40-4-1 or FG 40-4-1a must support this FG.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1h
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1
	Yes
	n/a
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1i
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1, FFS more
	Yes
	n/a
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-4-1i : 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
· This is for S-DCI mTRP. mTRP supports upto 4 layers only . Thus, “with rank 1-8” can be removed. We recommend adding a clarification of “for S-DCI based SDM scheme” at the end of the feature description
	[bookmark: _Hlk146533532]40. NR_MIMO_evo_DL_UL
	40-4-1i
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8for S-DCI based SDM scheme
	40-4-1, FFS more 40-4-5, 16-2b-1a
	Yes
	n/a
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-1i
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1, FFS more
	Yes
	n/a
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-1b/1c/1d/1e/1f/1g/1h/1i/1g, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-1i
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1, FFS more
	Yes
	n/a
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1i
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1, FFS more40-4-1h
	[Per FS]
Per Band




	Google [11]
	

	Samsung [12]
	· For FG 40-4-1i (2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8), in addition to FG 40-4-1, having FG 16-2b-1a as one of pre-requisites is needed since the FG 16-2b-1a is the only FG for supporting 2-port DL PTRS.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	PTRS ports related feature groups (40-4-1h, 40-4-1i, 40-4-1j, 40-4-6g, 40-4-6h, 40-4-6i, 40-4-6j) are Per band.
40-4-1i: In Rel.16, UE supports 2-port DL PTRS when the UE performs single DCI based M-TRP. In Rel.18, support of 2-port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 also requires that the UE support 2-port DL PTRS and supports single DCI based M-TRP. Therefore, the prerequisite feature group includes FG 16-2b-1a.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1i
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1, FFS more
	Yes
	n/a
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1i
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1, FFS more
	Yes
	n/a
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-1j
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	Support of Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	40-4-1
	Yes
	n/a
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port is not supported for mapping type A
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-1j
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	Support of Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	40-4-1
	Yes
	n/a
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port is not supported for mapping type A
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Proposal 4-2:  The reporting granularity of FG 40-4-1, FG 40-4-1j, FG 40-4-1a, FG 40-4-1b, FG 40-4-1c, FG 40-4-1e, FG 40-4-1f, FG 40-4-5, FG 40-4-7 should be Per FS.
	40. NR_MIMO_evo_DL_UL
	40-4-1j
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	Support of Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	40-4-1
	Yes
	n/a
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port is not supported for mapping type A
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-4-1j
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	Support of Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	40-4-1
	Yes
	n/a
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port is not supported for mapping type A
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-1j
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A (downlink)
	Support of Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	40-4-1
	[Per FS]




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	PTRS ports related feature groups (40-4-1h, 40-4-1i, 40-4-1j, 40-4-6g, 40-4-6h, 40-4-6i, 40-4-6j) are Per band.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-1j
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	Support of Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	40-4-1
	Yes
	n/a
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port is not supported for mapping type A
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-1j
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	Support of Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	40-4-1
	Yes
	n/a
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port is not supported for mapping type A
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	Yes
	n/a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	Note: If this feature is not supported, UE expects that gNB shall apply at least the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	Yes
	n/a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	Note: If this feature is not supported, UE expects that gNB shall apply at least the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	Yes
	n/a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	Note: If this feature is not supported, UE expects that gNB shall apply at least the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-4, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	Yes
	n/a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	Note: If this feature is not supported, UE expects that gNB shall apply at least the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	Yes
	n/a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	Note1: If this feature is not supported, UE expects that gNB shall apply at least both the following scheduling restrictions for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even

Note2: If this feature is not supported and UE is configured with ‘fdmSchemeA’ or ‘fdmSchemeB’, UE expects that gNB shall apply both the following scheduling restrictions for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even per TCI state
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even per TCI state

Comment:
“at least” should be modified as ‘both” as agreed in RAN1.
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	[Per FS]




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.
In RAN1#114 [3], a scheduling restriction handling orphan RE problem was extended for PDSCH transmission with fdmSchemeA or fdmSchemeB by extending such original scheduling restrictions as per each of indicated TCI states as follows:

	Agreement in RAN1#114
If UE does not support the orphan RE capability (i.e. UE can receive PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS), all the following scheduling restriction is applied for PDSCH transmission with fdmSchemeA or fdmSchemeB:
· 1) The number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· If the precoding granularity is set to ‘wideband’, the total number of PRBs allocated to UE should be multiple of 4 to ensure the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· 2) The number of PRBs offset of scheduled PDSCH for each TCI-state from point A (common resource block 0) is even.



Since pre-requisite FG would be different, if this extension on single-DCI based multi-TRP with FDM scheme A or B is defined, then separate FG can be defined as follows. For type, to avoid defining capabilities with re-requisite on a finer granularity [2] based on RAN2’s guidance, we are fine with per FSPC since FG 16-2b-2 (single-DCI based fdmSchemeA) is per band and FG 16-2b-3 (single-DCI based fdmSchemeB) is per FSPC.

Proposal 11: Support the FGs considering single-DCI based PDSCH transmission with fdmSchemeA or fdmSchemeB whether a UE can handle orphan RE problem or not.
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 enhanced DMRS type 1
	40-4-1
	Per FS
	Note: If this FG is not reported, UE expects that gNB shall apply the following frequency domain scheduling restrictions for PDSCH for Rel-18 DMRS eType-I.
· The number of consecutively scheduled PRBs for PDSCH is even.
· The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even.

	40-4-4a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports with single-DCI based fdmSchemeA or fdmSchemeB
	Support reception of PDSCH without the scheduling restriction for Rel.18 enhanced DMRS type 1 with single-DCI based fdmSchemeA or fdmSchemeB
	16-2b-2, and/or 16-2b-3, 40-4-5
	Per FSPC
	Note: If this FG is not reported, UE expects that gNB shall apply the following frequency domain scheduling restrictions for PDSCH for Rel-18 DMRS eType-I.
· The number of consecutively scheduled PRBs per TCI state for PDSCH is even.
· If the precoding granularity is set to ‘wideband’, the total number of PRBs allocated to UE should be multiple of 4 to ensure the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) per TCI state is even.




	Xiaomi [13]
	A note about the exact restriction was added. However, this restriction in the note is just for PDSCH transmission other than M-TRP PDSCH transmission with FDM 2a or FDM 2b scheme. The restriction, as shown below, for M-TRP PDSCH transmission with FDM 2a or FDM 2b scheme was agreed in last meeting [3]:
114 Agreement
If UE does not support the orphan RE capability (i.e. UE can receive PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS), all the following scheduling restriction is applied for PDSCH transmission with fdmSchemeA or fdmSchemeB:
· 1) The number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· If the precoding granularity is set to ‘wideband’, the total number of PRBs allocated to UE should be multiple of 4 to ensure the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· 2) The number of PRBs offset of scheduled PDSCH for each TCI-state from point A (common resource block 0) is even.
It also should be captured. In addition, because this restriction is introduced for S-DCI based MTRP, which means FG 40-4-5 should be a prerequisite feature group. While, FG4-5 is not a prerequisite feature group for 40-4-4. Therefore, it is unreasonable to just capture it in current FG 40-4-4. Thus, it is better to introduce another FG about the scheduling restriction for M-TRP PDSCH with fdmSchemeA or fdmSchemeB to deal with the Orphan RE issue.

Propsal 5-1: It is better to introduce another FG about supporting of the reception of MTRP PDSCH with fdmSchemeA or fdmSchemeB without the scheduling restriction as shown in the FG 40-4-4a in the table below.
	40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	Yes
	n/a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	Note: If this feature is not supported, UE expects that gNB shall apply at least the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-4a
	Reception of MTRP PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of MTRP PDSCH with fdmSchemeA or fdmSchemeB without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1, 40-4-5
	Yes
	n/a
	Reception of MTRP PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	Note: If this feature is not supported, UE expects that gNB shall apply at least the following scheduling restriction for MTRP PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· If the precoding granularity is set to ‘wideband’, the total number of PRBs allocated to UE should be multiple of 4 to ensure the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even
2) The number of PRBs offset of scheduled PDSCH for each TCI-state from point A (common resource block 0) is even.
	Optional with capability signaling




	CATT [14]
	In Rel.18, scheduling restriction for Rel.18 eType1 DMRS is a new feature  introduced. feature 40-4-4 is a new feature.
FG 40-4-4 is introduced in Rel.18 to indicate whether scheduling restriction for Rel.18 eType1 DMRS is needed. According to the Note, if this feature is not supported, UE expects that gNB shall apply the scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS. From this point of view, Per UE granularity is enough for this feature.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	Yes
	n/a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	Note: If this feature is not supported, UE expects that gNB shall apply at least the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	Yes
	n/a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	Note: If this feature is not supported, UE expects that gNB shall apply at least the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-5
	Rel-18 DL DMRS with single DCI based M-TRP
	Support of Rel-18 DL DMRS with single DCI based M-TRP
	40-4-1, FFS more
	Yes
	n/a
	Rel-18 DL DMRS with single DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-5
	Rel-18 DL DMRS with single DCI based M-TRP
	Support of Rel-18 DL DMRS with single DCI based M-TRP
	40-4-1, FFS more16-2b-1
	Yes
	n/a
	Rel-18 DL DMRS with single DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-5
	Rel-18 DL DMRS with single DCI based M-TRP
	Support of Rel-18 DL DMRS with single DCI based M-TRP
	40-4-1, FFS more
	Yes
	n/a
	Rel-18 DL DMRS with single DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-5, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-5
	Rel-18 DL DMRS with single DCI based M-TRP
	Support of Rel-18 DL DMRS with single DCI based M-TRP
	40-4-1, FFS more
	Yes
	n/a
	Rel-18 DL DMRS with single DCI based M-TRP is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-5
	Rel-18 DL DMRS with single DCI based M-TRP
	Support of Rel-18 DL DMRS with single DCI based M-TRP
	40-4-1, FFS more
	[Per FS]




	Google [11]
	

	Samsung [12]
	· For FG 40-4-5 (Rel-18 DL DMRS with single DCI based M-TRP), in addition to FG 40-4-1, having at least one of FG 16-2b-1 (Single-DCI based SDM scheme), FG 16-2b-2 (Single-DCI based FDMSchemeA), FG 16-2b-3 (Single-DCI based FDMSchemeB), FG 16-2b-4 (Single-DCI based TDMSchemeA), or FG 16-2b-5 (Single-DCI based inter-slot TDM) as pre-requisites is needed.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC.

	Xiaomi [13]
	

	CATT [14]
	M-TRP related feature groups (40-4-5, 40-4-5a, 40-4-7) are Per FSPC. 

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-5
	Rel-18 DL DMRS with single DCI based M-TRP
	Support of Rel-18 DL DMRS with single DCI based M-TRP
	40-4-1, FFS more
	Yes
	n/a
	Rel-18 DL DMRS with single DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-4-5
· Pre-requisite FG: We suggest the following update to add FGs for single DCI multi-TRP (16-2b-1/16-2b-2/16-2b-3/16-2b-4/16-2b-5):
· [bookmark: _Hlk146805502]At least one of 40-4-1/40-4-1a, and at least one of 16-2b-1/16-2b-2/16-2b-3/16-2b-4/16-2b-5.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-5
	Rel-18 DL DMRS with single DCI based M-TRP
	Support of Rel-18 DL DMRS with single DCI based M-TRP
	40-4-1, FFS more
	Yes
	n/a
	Rel-18 DL DMRS with single DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP are not supported 
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP are not supported 
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP are not supported 
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-5a, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP are not supported 
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	40-4-5
	[Per FS]




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	

	CATT [14]
	M-TRP related feature groups (40-4-5, 40-4-5a, 40-4-7) are Per FSPC. 

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP are not supported 
	[Per bandFS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP for PDSCH
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP are not supported 
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-7
	Rel-18 DL DMRS with M-DCI based M-TRP
	Support of Rel-18 DL DMRS with multi- DCI based M-TRP PDSCH operation
	FFS
	Yes
	n/a
	Rel-18 DL DMRS with M-DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-7
	Rel-18 DL DMRS with M-DCI based M-TRP
	Support of Rel-18 DL DMRS with multi- DCI based M-TRP PDSCH operation
	FFS 40-4-1
	Yes
	n/a
	Rel-18 DL DMRS with M-DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-7
	Rel-18 DL DMRS with M-DCI based M-TRP
	Support of Rel-18 DL DMRS with multi- DCI based M-TRP PDSCH operation
	FFS
	Yes
	n/a
	Rel-18 DL DMRS with M-DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-4-7
	Rel-18 DL DMRS with M-DCI based M-TRP
	Support of Rel-18 DL DMRS with multi- DCI based M-TRP PDSCH operation
	FFS
	Yes
	n/a
	Rel-18 DL DMRS with M-DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	· For FG 40-4-7 (Rel-18 DL DMRS with M-DCI based M-TRP), having FG 40-4-1 and FG 16-2a (Multi-DCI based multi-TRP) as one of pre-requisite is needed.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. Based on RAN2’s guidance, it is recommended to avoid defining capabilities with re-requisite on a finer granularity. Hence, for FG 40-4-7, we think that per FSPC is appropriate.

	Xiaomi [13]
	

	CATT [14]
	40-4-7: Similar to single DCI based M-TRP, the prerequisite feature group includes FG 40-4-1 and FG 16-2a for the feature of Rel.18 DL DMRS with M-DCI based M-TRP.
M-TRP related feature groups (40-4-5, 40-4-5a, 40-4-7) are Per FSPC. 

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-7
	Rel-18 DL DMRS with M-DCI based M-TRP
	Support of Rel-18 DL DMRS with multi- DCI based M-TRP PDSCH operation
	FFS
	Yes
	n/a
	Rel-18 DL DMRS with M-DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-4-7
· Pre-requisite FG: We suggest the following update to add FGs for multi DCI multi-TRP (16-2a):
· [bookmark: _Hlk146805516]At least one of 40-4-1/40-4-1a, and 16-2a.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-7

40-4-5b
	Rel-18 DL DMRS with M-DCI based M-TRP
	Support of Rel-18 DL DMRS with multi- DCI based M-TRP PDSCH operation
	FFS
	Yes
	n/a
	Rel-18 DL DMRS with M-DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	[2-16]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	[2-16]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	[2-16]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6, 
· The prerequisite FG can be FG 2-16.
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	[2-16]
2-16
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols

	[2-16]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	[2-16]
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	· For FG 40-4-6 (Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports), we are basically fine with having FG 2-16 (Basic uplink DMRS for scheduling type A) only as a pre-requisite, but we are open to discuss whether to need more pre-requisites.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	

	CATT [14]
	40-4-6: The prerequisite feature group includes FG 2-16.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	[2-16]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port
	[2-16]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6a, 
· The prerequisite FG can be FG 2-16a.
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
2-16a
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
	[Per FS]
Per UE




	Google [11]
	· For FG 40-4-6a (Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports), we are basically fine with having FG 2-16a (Basic uplink DMRS for scheduling type B) only as a pre-requisite, but we are open to discuss whether to need more pre-requisites.

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	

	CATT [14]
	40-4-6a: The prerequisite feature group includes FG 2-16a.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-6b
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH
	1. Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH 

	
	
	
	
	Per FS
	
	
	
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-6b
	Support 1+2 DMRS (uplink)
	1. Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port
	
	YES
	N/A
	
	[Per FS]
	NO
	NO
	N/A
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	Component candidate values: {eType 1, both eType 1 and eType 2}

[Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG]
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	Component candidate values: {eType 1, both eType 1 and eType 2}

[Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG]
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	Component candidate values: {eType 1, both eType 1 and eType 2}

[Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG]
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6c, 
· The prerequisite FG should include FG 2-16a in additional.
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
· The note “A UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG” is needed.
	40. NR_MIMO_evo_DL_UL
	40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6, 40-4-6a
	Yes
	n/a
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	Component candidate values: {eType 1, both eType 1 and eType 2}

[Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG]
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	Component candidate values: {eType 1, both eType 1 and eType 2}

[Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support one of candidate values of this FG]
Comment:
Support the note.
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	

	CATT [14]
	Granularity of DMRS type related feature group (40-4-1g, 40-4-6c) is Per UE.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	Component candidate values: {eType 1, both eType 1 and eType 2}

[Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG]
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-4-6c
· Note: If UE supports Rel.18 DMRS ports but not report this FG, it is not clear which DMRS type UE supports. Hence, we suggest to support the following note:
· [Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG]


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH 
	40-4-6
	Yes
	n/a
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	Component candidate values: {eType 1, both eType 1 and eType 2}

[Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG]
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6d
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6d
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6d
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6d/6e/6f/6g/6h/6i/6j, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-6d
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-6d
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	

	CATT [14]
	For UE feature granularity (i.e., type), granularities in previous specification versions can be referred to. For example, DMRS ports related feature groups (40-4-1b, 40-4-1d, 40-4-1e, 40-4-1f, 40-4-6d, 40-4-6e, 40-4-6f) and feature group (40-4-1c) corresponding to additional DMRS position for co-existence with LTE CRS are Per FS.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6d
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6d
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6d/6e/6f/6g/6h/6i/6j, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-6e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-6e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	

	CATT [14]
	For UE feature granularity (i.e., type), granularities in previous specification versions can be referred to. For example, DMRS ports related feature groups (40-4-1b, 40-4-1d, 40-4-1e, 40-4-1f, 40-4-6d, 40-4-6e, 40-4-6f) and feature group (40-4-1c) corresponding to additional DMRS position for co-existence with LTE CRS are Per FS.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6d/6e/6f/6g/6h/6i/6j, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-6f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-6f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	

	CATT [14]
	For UE feature granularity (i.e., type), granularities in previous specification versions can be referred to. For example, DMRS ports related feature groups (40-4-1b, 40-4-1d, 40-4-1e, 40-4-1f, 40-4-6d, 40-4-6e, 40-4-6f) and feature group (40-4-1c) corresponding to additional DMRS position for co-existence with LTE CRS are Per FS.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6g
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6g
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6g
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6d/6e/6f/6g/6h/6i/6j, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-6g
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-6g
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	· For FG 40-4-6g (1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4), in addition to FG 40-4-6, having FG 2-47 (Basic UL PTRS) as one of pre-requisites is needed.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	

	CATT [14]
	PTRS ports related feature groups (40-4-1h, 40-4-1i, 40-4-1j, 40-4-6g, 40-4-6h, 40-4-6i, 40-4-6j) are Per band.
40-4-6g: Besides FG 40-4-6, the prerequisite feature group of 40-6-6g shall include the basic UL-PTRS feature, i.e., FG 2-47.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6g
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-4-6g
· Note: Since 1-port UL PTRS (FG2-47) is mandatory in FR2 in Rel.15, we suggest to add the following note, to avoid the situation UE does not support this FG in FR2:
· Note: A UE supporting FG2-47 and at least one of FG 40-4-6 or FG 40-4-6a must support this FG.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6k
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6h
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6h
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6h
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6d/6e/6f/6g/6h/6i/6j, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-6h
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40-4-6h
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more, 40-4-6g
	[Per FS]
Per UE




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	· For FG 40-4-6h (1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8), in addition to FG 40-4-6, having FG 2-47 (Basic UL PTRS) and FG 40-4-10 as pre-requisites are needed.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	Proposal 5-2: Adopt the following for DMRS enhancements for 8TX operation UE features, and consider the following updated table.
· Add FG2-47 as prerequisite FG for FG 40-4-6h
	40. NR_MIMO_evo_DL_UL
	40-4-6h
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6,  2-47
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	CATT [14]
	PTRS ports related feature groups (40-4-1h, 40-4-1i, 40-4-1j, 40-4-6g, 40-4-6h, 40-4-6i, 40-4-6j) are Per band.
40-4-6h: A UE supports 1-port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is expected to support 1-port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4, therefore the prerequisite feature group of 40-6-6h shall be FG 40-6-6g.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6h
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6m
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	1 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6i
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6i
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6i
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6d/6e/6f/6g/6h/6i/6j, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-6i
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-6i
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more40-4-6g
	[Per FS]
Per Band




	Google [11]
	

	Samsung [12]
	· For FG 40-4-6i (2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4), in addition to FG 40-4-6, having FG 2-48 (Basic UL PTRS) as one of pre-requisites is needed.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	Proposal 5-2: Adopt the following for DMRS enhancements for 8TX operation UE features, and consider the following updated table.
· Add FG2-48 as prerequisite FG for FG40-4-6i/FG40-4-6j;

	40. NR_MIMO_evo_DL_UL
	40-4-6i
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, 2-48
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	CATT [14]
	PTRS ports related feature groups (40-4-1h, 40-4-1i, 40-4-1j, 40-4-6g, 40-4-6h, 40-4-6i, 40-4-6j) are Per band.
40-4-6i: Besides FG 40-4-6, the prerequisite feature group of 40-6-6i shall include the UL-PTRS feature for 2 ports PTRS, i.e., FG 2-48.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6i
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6n
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-6j
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-6j
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-6j
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-6d/6e/6f/6g/6h/6i/6j, 
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
	40. NR_MIMO_evo_DL_UL
	40-4-6j
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-6j
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more40-4-6h, 40-4-6g
	[Per FS]
Per Band




	Google [11]
	

	Samsung [12]
	· For FG 40-4-6j (2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8), in addition to FG 40-4-6, having FG 2-48 (Basic UL PTRS) and FG 40-4-10 as pre-requisites are needed.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
	Proposal 5-2: Adopt the following for DMRS enhancements for 8TX operation UE features, and consider the following updated table.
· Add FG2-48 as prerequisite FG for FG40-4-6i/FG40-4-6j;

	40. NR_MIMO_evo_DL_UL
	40-4-6j
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, 2-48
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	CATT [14]
	PTRS ports related feature groups (40-4-1h, 40-4-1i, 40-4-1j, 40-4-6g, 40-4-6h, 40-4-6i, 40-4-6j) are Per band.
40-4-6j: A UE supports 2 ports UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is expected to support 2 ports UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4, therefore the prerequisite feature group of 40-6-6j shall be FG 40-6-6i.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-6j
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-6p
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more
	Yes
	n/a
	2 port  UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8/ with 8Tx]
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported
	[Per FS]
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8/ with 8Tx]
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported
	[Per FS]
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8/ with 8Tx]
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported
	[Per FS]
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-4-10, 
· The prerequisite FG 40-4-6 is needed.
· The wording “with 8Tx” is redundant due to “PUSCH with rank 5-8” is clear enough to capture this point.
· Granularity can be “Per FS” to keep alignment with that of its prerequisite FG.
· The note “A UE supporting 8 Tx must support this FG” is can be kept.
	40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8/ with 8Tx]
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported
	[Per FS]
Per FS
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx]
Comment:
This FG is not needed here.
We already have the FGs for whether UE supports PUSCH with rank 5-8 and whether UE supports R15 DMRS and/or R18 DMRS, the combination can achieve the same target as this FG 
	Candidate values: {Rel. 15 DMRS, Rel. 18 DMRs, borh} DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported
	[Per FS]
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-4-10
	DMRS port configuration for PUSCH [with rank 5-8/ with 8Tx]
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	[Per FS]
Per UE




	Google [11]
	

	Samsung [12]
	· For FG 40-4-10 (DMRS port configuration for PUSCH with rank 5-8 with 8TX), having FG 2-16 and FG 40-4-6 as pre-requisites are needed.
· Regarding Types, we support per FS for all FGs above, except FG 40-4-7, Rel-18 DL DMRS with M-DCI based M-TRP, which can have FG 16-2a (Multi-DCI based multi-TRP) as a pre-requisite and the type of FG 16-2a is per FSPC. 

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH with rank 5-8/ with 8Tx
	DMRS port configuration for PUSCH with rank 5-8 / with 8Txfor Rel 15 and/or Rel. 18Candidate values: {Rel. 15 DMRS, Rel. 18 DMRs, borh}
	40-4-6
	Yes
	n/a
	Port configuration for PUSCH with rank 5-8 / with 8Txis not supported
	Per FS
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling




	CATT [14]
	In TS38.822, UE feature groups on basic UL DMRS for scheduling type A (i.e., FG 2-16) and UL DMRS for scheduling type B  (i.e., FG 2-16a) are mandatory without capability signaling. In RAN1 #110bis meeting, the following agreement was achieved:
	Agreement
For more than 4 layers SU-MIMO PUSCH, support
· Both Rel.15 Type 1/Type 2 DMRS ports and Rel.18 eType 1/eType 2 DMRS ports. 
· For UE supporting Rel.18 eType 1/eType 2 DMRS ports, UE can be indicated with either of Rel.15 Type 1/Type 2 DMRS ports or Rel.18 eType 1/eType 2 DMRS ports.
· RRC based indication is supported as the baseline. FFS whether DCI based indication is further needed.
· For UE not supporting Rel.18 eType 1/eType 2 DMRS ports, UE can be indicated with Rel.15 Type 1/Type 2 DMRS ports only.


It can be seen from the agreement that for PUSCH transmission with more than 4 layers, supporting DMRS port configuration for PUSCH on whether Rel-15 DMRS ports are used or Rel-18 DMRS ports are used is mandatory, no UE feature group is needed. Therefore, we propose to remove FG 40-4-10.
Proposal 18: FG 40-4-10 is removed from UE feature list.

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8/ with 8Tx]
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported
	[Per FS]
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-4-10
· Component: For the yellow highlighted part, we think it should be “with 8Tx”. Even if 8Tx is configured, UE can be dynamically indicated with rank 1-4. In this case, it is not clear which FG is used if it is noted as “with rank 5-8”. For clarification, we suggest to updated as:
· DMRS port configuration for PUSCH [with rank 5-8/ configured with 8Tx].
· Pre-requisite FG: FG40-4-6 should be removed. It is possible that UE only supports Rel.15 DMRS ports but UE supports 8Tx. Instead, FG40-7-1 (Basic FG for 8Tx) can be pre-requisite FG.
· Note: We support to have the note.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx]
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported
	[Per FS]
	No
	No
	n/a
	Candidate values: {Rel. 15 DMRS, Rel. 15 DMRS and Rel. 18 DMRS} 

[Note: A UE supporting 8 Tx must support this FG]
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-5-1
	SRS comb offset hopping

	Support of SRS comb offset hopping
	FFS
	Yes
	n/a
	SRS comb offset hopping is not supported 
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-5-1
	SRS comb offset hopping

	Support of SRS comb offset hopping
	FFS 2-52
	Yes
	n/a
	SRS comb offset hopping is not supported 
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-5-1 and FG 40-5-2, no prerequisite is needed, hence, the FFS of prerequisite of FG 40-5-1 should be removed, and the prerequisite [2-53] of FG 40-5-2 should be removed;
	40. NR_MIMO_evo_DL_UL
	40-5-1
	SRS comb offset hopping

	Support of SRS comb offset hopping
	FFS
	Yes
	n/a
	SRS comb offset hopping is not supported 
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	The prerequisite should be 2-52 (Basic SRS).


	Google [11]
	

	Samsung [12]
	For supporting SRS cyclic shift hopping and comb-offset hopping, separate FG for each hopping scheme has been agreed as in Table. 4. Further, simultaneous configuration of both comb-offset hopping and cyclic shift hopping has been agreed in RAN1#113 based on a separate UE capability and no joint hopping scheme is supported. Hence, three separate FGs are needed as follows. For all three FGs, the applicable SRS is for periodic, semi-persistent, and aperiodic SRS with usage of antenna switching. Also, either a basic feature for SRS as FG 2-52 or a feature for supporting SRS resources as FG 2-53 is needed as a pre-requisite.
	40-5-1
	SRS comb offset hopping
	Support of SRS cyclic shift hopping
	2-52 or 2-53
	Per band
	Applicable for periodic, semi-persistent, and aperiodic SRS with usage of antenna switching




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-5-1
	SRS comb offset hopping

	Support of SRS comb offset hopping
	FFS
2-53
	Yes
	n/a
	SRS comb offset hopping is not supported 
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	CATT [14]
	40-5-1: 
· For 40-5-1, the FG of basic SRS shall be supported, therefore the prerequisite FG of 40-5-1 can be 2-52.
· In RAN1#113 meeting, it was agreed that supporting configuring a subset of comb offsets when comb offset hopping is configured is an optional UE feature. Therefore a separate row of supporting configuring a subset of comb offsets is needed, with FG 40-5-1 as a prerequisite FG.
Proposal 20: Adopt the following changes for FGs for SRS enhancement for TDD CJT: 
	40. NR_MIMO_evo_DL_UL
	40-5-1
	SRS comb offset hopping
	Support of SRS comb offset hopping
	FFS2-52
	Yes
	n/a
	SRS comb offset hopping is not supported 
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	In RAN1 #114 meeting, it was concluded that the SRS comb offset hopping and cyclic shift hopping is not applicable to 8-port SRS with TDM as shown in below table. This should be reflected in the UE features for SRS enhancement, i.e., FG 40-5-1 and FG 40-5-2.
	Conclusion
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM with TDM factor s and repetition factor R, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot according to the pattern {{1, 2, …, s}, …, {1, 2, …, s}} (totally m/s groups of {1, 2, …, s}), and when cyclic shift hopping is configured for the SRS resource, 
· Option A4: Do not support cyclic shift hopping for 8-port SRS with TDM.
Conclusion
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM with TDM factor s and repetition factor R, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot according to the pattern {{1, 2, …, s}, …, {1, 2, …, s}} (totally m/s groups of {1, 2, …, s}), and when comb offset hopping is configured for the SRS resource, 
· Option B5: Do not support comb offset hopping for 8-port SRS with TDM.



	40-5-1
	SRS comb offset hopping

	Support of SRS comb offset hopping
	FFS
	Note: UE supporting FG 40-5-1 doesn’t support FG 40-5-6 and FG 40-5-7




	CMCC [17]
	

	Apple [18]
	

	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-5-1: 
· Prerequisite FG: Not necessary. 


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-5-1
	SRS comb offset hopping

	Support of SRS comb offset hopping
	FFS
	Yes
	n/a
	SRS comb offset hopping is not supported 
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-5-2
	SRS cyclic shift hopping
	Support of SRS cyclic shift hopping
	[2-53]
	Yes
	n/a
	SRS cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-5-2
	SRS cyclic shift hopping
	Support of SRS cyclic shift hopping
	[2-53]
	Yes
	n/a
	SRS cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-5-1 and FG 40-5-2, no prerequisite is needed, hence, the FFS of prerequisite of FG 40-5-1 should be removed, and the prerequisite [2-53] of FG 40-5-2 should be removed;
	40. NR_MIMO_evo_DL_UL
	40-5-2
	SRS cyclic shift hopping
	Support of SRS cyclic shift hopping
	[2-53]
	Yes
	n/a
	SRS cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	The prerequisite should be 2-52 (Basic SRS).


	Google [11]
	

	Samsung [12]
	For supporting SRS cyclic shift hopping and comb-offset hopping, separate FG for each hopping scheme has been agreed as in Table. 4. Further, simultaneous configuration of both comb-offset hopping and cyclic shift hopping has been agreed in RAN1#113 based on a separate UE capability and no joint hopping scheme is supported. Hence, three separate FGs are needed as follows. For all three FGs, the applicable SRS is for periodic, semi-persistent, and aperiodic SRS with usage of antenna switching. Also, either a basic feature for SRS as FG 2-52 or a feature for supporting SRS resources as FG 2-53 is needed as a pre-requisite.
	40-5-2
	SRS cyclic shift hopping
	Support of SRS comb offset hopping combined with legacy group/sequence hopping
	2-52 or 2-53
	Per band
	Applicable for periodic, semi-persistent, and aperiodic SRS with usage of antenna switching




	Xiaomi [13]
	According to the following agreement, configuring a subet of comb offset when comb offset hopping is configured and configgureing as subset of cyclic shift when cyclic shift hopping is configured is a UE-optional feature.
Agreement
Support configuring a subset of comb offsets when comb offset hopping is configured, and configuring a subset of cyclic shifts when cyclic shift hopping is configured.
· The subset configuration applies to all the port(s) in the SRS resource, and all the port(s) in the SRS resource has (have) the same hopping offset value  on an OFDM symbol.
· This is a UE-optional feature.

Proposal 6-2: Configuring a subet of comb offset when comb offset hopping is configured and configuring as subset of cyclic shift when cyclic shift hopping is configured should be a UE-optional feature.
	40. NR_MIMO_evo_DL_UL
	40-5-2
	SRS cyclic shift hopping
	Support of SRS cyclic shift hopping
	[2-53]
	Yes
	n/a
	SRS cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	
	A subet configuration of comb offset
	Support configuring a subset of comb offsets
	40-5-1
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	
	A subset configuration of cyclic shift

	Support configuring a subset of cyclic shift
	40-5-2
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	CATT [14]
	40-5-2: 
· For 40-5-2, the FG of basic SRS shall be supported, therefore the prerequisite FG of 40-5-2 can be 2-52.
· In RAN1#113 meeting, it was agreed that supporting configuring a subset of cyclic shifts when cyclic shift hopping is configured is an optional UE feature. Therefore a separate row of supporting configuring a subset of cyclic shifts is needed, with FG 40-5-2 as a prerequisite FG.
· In RAN1#113 meeting, it was agreed that supporting finer time-delay-domain granularity for SRS cyclic shift hopping is a UE optional feature, and the feature cannot be configured when a subset for cyclic shifts is configured. Therefore a separate row of supporting finer time-delay-domain granularity for SRS cyclic shift hopping is needed, with FG 40-5-2 as a prerequisite FG. 

	40. NR_MIMO_evo_DL_UL
	40-5-2
	SRS cyclic shift hopping
	Support of SRS cyclic shift hopping
	[2-5253]
	Yes
	n/a
	SRS cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	In RAN1 #114 meeting, it was concluded that the SRS comb offset hopping and cyclic shift hopping is not applicable to 8-port SRS with TDM as shown in below table. This should be reflected in the UE features for SRS enhancement, i.e., FG 40-5-1 and FG 40-5-2.
	Conclusion
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM with TDM factor s and repetition factor R, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot according to the pattern {{1, 2, …, s}, …, {1, 2, …, s}} (totally m/s groups of {1, 2, …, s}), and when cyclic shift hopping is configured for the SRS resource, 
· Option A4: Do not support cyclic shift hopping for 8-port SRS with TDM.
Conclusion
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM with TDM factor s and repetition factor R, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot according to the pattern {{1, 2, …, s}, …, {1, 2, …, s}} (totally m/s groups of {1, 2, …, s}), and when comb offset hopping is configured for the SRS resource, 
· Option B5: Do not support comb offset hopping for 8-port SRS with TDM.



	40-5-2
	SRS cyclic shift hopping
	Support of SRS cyclic shift hopping
	[2-53]
	Note: UE supporting FG 40-5-2 doesn’t support FG 40-5-6 and FG 40-5-7




	CMCC [17]
	

	Apple [18]
	

	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-5-2: 
· Prerequisite FG: Not necessary (i.e., remove [2-53], as it is mandatory capability in NR)


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-5-2
	SRS cyclic shift hopping
	Support of SRS cyclic shift hopping
	[2-53]
	Yes
	n/a
	SRS cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-5-1b
	SRS comb offset hopping combined with legacy group/sequence hopping
	Support of SRS comb offset hopping combined with legacy group/sequence hopping
	40-5-1
	Yes
	n/a
	SRS comb offset hopping combined with legacy group/sequence hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
	

	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
	




	40. NR_MIMO_evo_DL_UL
	40-5-2b
	SRS cyclic shift hopping combined with legacy group/sequence hopping
	Support of SRS cyclic shift hopping combined with legacy group/sequence hopping
	40-5-2
	Yes
	n/a
	SRS cyclic shift hopping combined with legacy group/sequence hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
	

	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
	




	40. NR_MIMO_evo_DL_UL
	40-5-3
	SRS cyclic shift hopping combined with SRS comb offset hopping
	Support of SRS cyclic shift hopping combined SRS comb offset hopping
	40-5-1, 40-5-2
	Yes
	n/a
	SRS cyclic shift hopping combined with SRS comb offset hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	

	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	For supporting SRS cyclic shift hopping and comb-offset hopping, separate FG for each hopping scheme has been agreed as in Table. 4. Further, simultaneous configuration of both comb-offset hopping and cyclic shift hopping has been agreed in RAN1#113 based on a separate UE capability and no joint hopping scheme is supported. Hence, three separate FGs are needed as follows. For all three FGs, the applicable SRS is for periodic, semi-persistent, and aperiodic SRS with usage of antenna switching. Also, either a basic feature for SRS as FG 2-52 or a feature for supporting SRS resources as FG 2-53 is needed as a pre-requisite.
	40-5-3
	SRS cyclic shift hopping combined with legacy group/sequence hopping
	Support of SRS cyclic shift hopping combined SRS comb offset hopping
	2-52 or 2-53
40-5-1, 40-5-2
	Per band
	No joint scheme between SRS comb-offset and SRS cyclic shift hopping scheme is supported.




	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
	

	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
	




	40. NR_MIMO_evo_DL_UL
	40-5-1a
	Comb offset hopping time-domain behavior when repetition factor R>1
	Supported comb offset hopping granularity in time when repetition factor R>1 is configured
	40-5-1
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {‘per SRS symbol’,’per R SRS symbols’, ‘both’}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-5-1a, we prefer to add a note to clarify the component candidate values ‘per SRS symbol’ and ‘per R SRS symbols’ ;
	40. NR_MIMO_evo_DL_UL
	40-5-1a
	Comb offset hopping time-domain behavior when repetition factor R>1
	Supported comb offset hopping granularity in time when repetition factor R>1 is configured
	40-5-1
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {‘per SRS symbol’,’per R SRS symbols’, ‘both’}
Note:
· ‘per SRS symbol’ indicates the comb offset hopping time-domain behavior depends on the symbol index l’ of each symbol
· ‘per R SRS symbol’ indicates the comb offset hopping time-domain behavior depends on the symbol index l’ of the first symbol across R repetition symbols, where R is repetition factor
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-1c
	Comb offset hopping within a comb offset subset
	Support of comb offset hopping within a comb offset subset
	40-5-1
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	

	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	Regarding FG 40-5-1a, the UE can report supporting both options. But these two options can’t be configured at the same time. So, some note text can be added for clarification.
	40-5-1a
	Comb offset hopping time-domain behavior when repetition factor R>1
	Supported comb offset hopping granularity in time when repetition factor R>1 is configured
	40-5-1
	Component candidate values: {‘per SRS symbol’,’per R SRS symbols’, ‘both’}
Note: when UE indicates supporting ‘both’, only one option can be configured by gNB.




	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-5-1a
	Comb offset hopping time-domain behavior when repetition factor R>1
	Supported comb offset hopping granularity in time when repetition factor R>1 is configured
	40-5-1
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {‘per SRS symbol’,’per R SRS symbols’, ‘both’}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-1c
	Configuration of subset of comb offsets for comb offset hopping
	Support of configuration of a subset of comb offsets when comb offset hopping is configured
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-5-2c
	Configuration of subset of cyclic shifts for cyclic shift hopping
	Support of configuration of a subset of cyclic shifts when cyclic shift hopping is configured
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-5-2d
	Finer time-delay-domain granularity for SRS cyclic shift hopping
	Support of finer time-delay-domain granularity for SRS cyclic shift hopping 
	
	
	
	
	Per band
	
	
	
	Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
	




	40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	Support of SRS with 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-5-4
· FFS1: we recommend removing the this FFS
· FFS2: For SRS with 8 Tx ports—antenna switching, we propose having a separate row for comb8 mapping 
	40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	Support of SRS with 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-4b
	SRS with 8 Tx ports and Comb8 mapping —antenna switching
	
	
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-5-4, FG 40-5-4a, FG 40-5-5, and FG 40-5-6, the brackets of ‘Per band’ should be removed;
· For FG 40-5-4, FG 40-5-4a, FG 40-5-5, and FG 40-5-6, we prefer to add details of the components including the value of the number of SRS symbols and the value of TDM factor, and the ‘FFS: detailed components’ should be removed;
· For FG 40-5-4, FG 40-5-4a, FG 40-5-5, and FG 40-5-6, there is no justified reason to add a separate row for comb 8, and the ‘FFS: separate row for comb 8’ should be removed;
	40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	Support of SRS with 8 Tx ports—antenna switching, the number of SRS symbols Ns = {1, 2, 4, 8, 10, 12, 14}
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	Support of SRS with 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
Comments: no need for separate row for comb8
	
	Yes
	n/a
	SRS without 8 Tx ports—antenna switching is not supported 
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	This is the FG for supporting an 8-port SRS resource in an SRS resource set with usage ‘antennaSwitching’. In our view, there is no need for a separate FG for comb 8.
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	Support of 8 SRS with Tx  ports—antennaSwitching
No separate row for comb8




	Google [11]
	

	Samsung [12]
	Regarding 8-port SRS, non-TDMed port mapping and TDMed port mapping related FGs have been adopted as in Table. 4. For both non-TDMed and TDMed port mapping, our view is that separate rows for Comb-8 is not needed and it could be as a component of FG 40-5-4 and FG 40-5-4a. 
Regarding FG 40-5-4 and FG 40-5-6 which are for antenna switching, the following aspects are further considered.
· FG 23-8-3 (SRS Antenna switching for >4Rx) as one of pre-requisites is needed as this is for 8T8R, hence supporting 8R is necessary. 
· For indicating whether to support comb-8, FG 23-8-8 (Comb-8 SRS) as one of pre-requisites is needed.
· Indicating whether to support 8T8R is needed and enough, since a UE can report by FG 23-8-3 for possible combination of antenna switching configurations considering downgrading as well.
· Similar with FG 2-55 and FG 23-8-3, reporting the band indexes that affects this DL and switches together with this UL are needed for these new FGs as well, and this applies only for 8T8R.
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	1. Support 8T8R

2. Report the entry number of the first-listed band with UL in the band combination that affects this DL

3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL 

4. Whether to support comb-8
	2-55
23-8-3
23-8-8
	Per band
	Component 1 candidate values: {support, not support}

Component 2 candidate values: {1 to 32}

Component 3 candidate values: {1 to 32}

Component 4 candidate values:
{support, not support}




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	1. Support of SRS with 8 Tx ports—antenna switching
2. Support of repetition factor R

FFS: separate row for comb8
	2-53，2-55，23-8-5，23-8-8
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	CATT [14]
	40-5-4: 
· A UE supports 8Tx SRS with comb-2 and comb-4 may not support 8Tx SRS with comb-8. Therefore separate row of comb-8 are needed for 40-5-4.
· Only 8T8R is supported for antenna switching with 8Tx, therefore similar as that for FG 23-8-3(SRS Antenna switching for >4Rx), 40-5-4 is a per band feature, and the components of 40-5-4 can be as follows: 1. Support of 8T8R SRS antenna switching; 2. Report the entry number of the first-listed band with UL in the band combination that affects this DL; 3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL. And the component-2 candidate values can be {1 to 32}, and the component-3 candidate values: {1 to 32}. 
· The prerequisite FG of 40-5-4 is 2-55.
	40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	Support of SRS with 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
1. Support of 8T8R SRS antenna switching
2. Report the entry number of the first-listed band with UL in the band combination that affects this DL
3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	2-55
	Yes
	n/a
	Comb-2 and comb-4 SRS with 8 Tx ports—antenna switching is not supported 
	[Per band]
	n/a
	n/a
	n/a
	Support 8T8R SRS antenna switching with comb-2 and 8T8R SRS antenna switching with comb-4 is mandatory with capability 

Component 2 candidate values: {1 to 32}

Component 3 candidate values: {1 to 32}

Component 2 and Component 3 are optional. 
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-4c
	Comb-8 SRS without TDMed 8 Tx ports—antenna switching
	Support of comb-8 8T8R SRS antenna switching

	
	Yes
	n/a
	Comb-8 SRS with 8 Tx ports—antenna switching is not supported 
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	In addition, for FG 40-5-4/40-5-4a/40-5-6, currently there is FFS on whether to introduce separate row for Comb-8. In our view, we don’t see the necessity to introduce separate rows for Comb-8. So, the FFS part can be removed.
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	Support of SRS with 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	




	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	1. Support of 8T8R SRS antenna switching.
2. Report the entry number of the first-listed band with UL in the band combination that affects this DL.
3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL.
Support of SRS with 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS[Per band]
	n/a
	n/a
	n/a
	Component 1 candidate values: a combination from the set {t1r1, t2r2, t1r2, t4r4, t2r4, t1r4, t2r6, t1r6, t4r8, t2r8, t1r8}

Note: Compnent 1 indicates the supported xTyR in addition to 8T8R.

Component 2 candidate values: {1 to 32} 

Component 3 candidate values: {1 to 32}

Note: component 2 and Component 3 are optional. If reported, the reported values for component 2 and component 3 are not valid for the same values of xTyR in component 1 reported with Rel-15/16/17 UE capability reporting
	Optional with capability signallingOptional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-5-4/6: 
· Components: 
· The following components should be captured:
· 1) Support SRS Tx port switch,
· 2) Report whether the uplink TX switching impact to downlink receiving in a band,
· 3) Report whether the UL Tx is switched together with UL Tx in another band
· Separate row for comb8 isn’t necessary. Comb8 is per-band capability, thus, once this FG is supported for a band combination in which all the corresponding bands support comb8 (FG 23-8-8), the support of FG40-5-4/-5 for comb8 is implied. 
· Type: Per-BC


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	1. Support 8-ports SRS without TDM for antenna switch, without SRS repetition and without SRS frequency hopping
2. Support 8-ports SRS without TDM for antenna switch, with SRS repetition and without SRS frequency hopping
3. Support 8-ports SRS without TDM for antenna switch, without SRS repetition and with SRS frequency hopping
4. Support 8-ports SRS without TDM for antenna switch, with SRS repetition and with SRS frequency hopping
5. Supported repetition factor R
6. Supported number of SRS symbols m in one slot
	
	Yes
	N/A
	
	Per FSPC 
	No
	No
	N/A
	Candidate value for component 5 = a subset of {1, 2, 4, 5, 6, 7, 8, 10, 12, 14}

Candidate value for component 6 = a subset {1, 2, 4, 8, 10, 12, 14}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-4b
	8-port nonTDMed SRS with srs-AntennaSwitching2SP-1Periodic
	1.Support of maximum 2 SP 8-port SRS resource sets and maximum 1 periodic 8-port SRS resource set for SRS antenna switching without TDM
	
	Yes
	N/A
	
	Per FSPC 
	No
	No
	N/A
	Note1:
 - Applies for all supported xTyR where y<=8. 
- For xTyR where y>4, if UE does NOT support this feature, support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS. 
- For xTyR where y<=4, if UE does not support this feature, follow Rel-15 on the number of resource sets for periodic and semi-persistent SRS. 
- The two SP-SRS resource sets are not activated at the same time.
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	Support of SRS with 8 Tx ports—codebook
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-5-4a
· FFS1: we recommend removing the this FFS
· FFS2: For SRS with 8 Tx ports—codebook, we propose having a separate row for comb8 mapping
	40. NR_MIMO_evo_DL_UL
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	Support of SRS with 8 Tx ports—codebook
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-4c
	SRS with 8 Tx ports and Comb8 mapping —codebook
	
	
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-5-4, FG 40-5-4a, FG 40-5-5, and FG 40-5-6, the brackets of ‘Per band’ should be removed;
· For FG 40-5-4, FG 40-5-4a, FG 40-5-5, and FG 40-5-6, we prefer to add details of the components including the value of the number of SRS symbols and the value of TDM factor, and the ‘FFS: detailed components’ should be removed;
· For FG 40-5-4, FG 40-5-4a, FG 40-5-5, and FG 40-5-6, there is no justified reason to add a separate row for comb 8, and the ‘FFS: separate row for comb 8’ should be removed;
	40. NR_MIMO_evo_DL_UL
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	Support of SRS with 8 Tx ports—codebook
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	Support of SRS with 8 Tx ports—codebook
FFS: detailed components
Comments: no need for separate row for comb8
	
	Yes
	n/a
	SRS without 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	This is the FG for supporting an 8-port SRS resource in an SRS resource set with usage ‘codebook’. In our view, there is no need for a separate FG for comb 8.
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	Support of 8 SRS with Tx  ports—codebook
No separate row for comb8




	Google [11]
	

	Samsung [12]
	Regarding 8-port SRS, non-TDMed port mapping and TDMed port mapping related FGs have been adopted as in Table. 4. For both non-TDMed and TDMed port mapping, our view is that separate rows for Comb-8 is not needed and it could be as a component of FG 40-5-4 and FG 40-5-4a. 
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	1. Support of SRS without TDMed 8 Tx ports—codebook
2. Whether to support comb-8
	2-52 or 2-53
23-8-8
	Per band
	Component 2 candidate values:
{support, not support}




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	1. Support of SRS with 8 Tx ports—codebook
2. Support of repetition factor R
3. 

FFS: separate row for comb8
	,2-52,23-8-5,23-8-8
	Yes
	n/a
	SRS with 8 Tx ports—codebook is not supported
	Per FS
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	CATT [14]
	40-5-4a: 
· A UE supports 8Tx SRS with comb-2 and comb-4 may not support 8Tx SRS with comb-8. Therefore separate rows for comb-8 and comb-2&4 are needed.
· Since component-2 of FG 40-7-1(Basic features for Codebook-based 8Tx PUSCH) and 40-5-4a are duplicate, we propose to clarify that a UE reports 40-7-1 also supports 8-port comb-2 SRS without TDM and 8-port comb-4 SRS without TDM for codebook based PUSCH transmission.
	40. NR_MIMO_evo_DL_UL
	40-5-4a
	Comb-8 SRS without TDMed 8 Tx ports—codebook
	Support of comb-8 SRS with 8 Tx ports—codebook
FFS: detailed components
FFS: separate row for comb8

	
	Yes
	n/a
	Comb-8 SRS with 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	In addition, for FG 40-5-4/40-5-4a/40-5-6, currently there is FFS on whether to introduce separate row for Comb-8. In our view, we don’t see the necessity to introduce separate rows for Comb-8. So, the FFS part can be removed.
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	Support of SRS with 8 Tx ports—codebook
FFS: detailed components
FFS: separate row for comb8
	
	




	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	Support of SRS with 8 Tx ports—codebook
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—codebook is not supported
	[Per band]Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-5-4a/7: 
· Components: Other than “Support of SRS with TDMed 8 Tx ports—codebook”, no component is needed
· Type: Per-band


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	1. Support 8-ports SRS without TDM for codebook PUSCH, without SRS repetition and without SRS frequency hopping
2. Support 8-ports SRS without TDM for codebook PUSCH, with SRS repetition and without SRS frequency hopping
3. Support 8-ports SRS without TDM for codebook PUSCH, without SRS repetition and with SRS frequency hopping
4. Support 8-ports SRS without TDM for codebook PUSCH, with SRS repetition and with SRS frequency hopping
5. Supported repetition factor R
6. Supported number of SRS symbols m in one slot
	
	
	N/A
	
	Per FSPC
	
	
	
	Candidate value for component 5 = a subset of {1, 2, 4, 5, 6, 7, 8, 10, 12, 14}

Candidate value for component 6 = a subset {1, 2, 4, 8, 10, 12, 14}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Support of SRS with TDMed 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—antenna switching  is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-5-6
· FFS1: we recommend removing the this FFS
· FFS2: For SRS with TDMed 8 Tx ports—antenna switching, we propose having a separate row for comb8 mapping as well 
	40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Support of SRS with TDMed 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—antenna switching is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-6a
	SRS with TDMed 8 Tx ports with Comb8 mapping—antenna switching and codebook
	
	
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-5-4, FG 40-5-4a, FG 40-5-5, and FG 40-5-6, the brackets of ‘Per band’ should be removed;
· For FG 40-5-4, FG 40-5-4a, FG 40-5-5, and FG 40-5-6, we prefer to add details of the components including the value of the number of SRS symbols and the value of TDM factor, and the ‘FFS: detailed components’ should be removed;
· For FG 40-5-4, FG 40-5-4a, FG 40-5-5, and FG 40-5-6, there is no justified reason to add a separate row for comb 8, and the ‘FFS: separate row for comb 8’ should be removed;
· FG 40-5-6, it is fine to keep two separate rows for ‘codebook’ and ‘antenna switching’, the ‘FFS: merge with antenna switching’ should be removed.
	40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Support of SRS with TDMed 8 Tx ports—antenna switching, the TDM factor s=2, the number of SRS symbols Ns = {2, 4, 6, 8, 10, 12, 14} 
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—antenna switching  is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Support of SRS with TDMed 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
Comments: no need for separate row for comb8
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—antenna switching is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	This FG is for additionally supporting TDM for an 8-port SRS resource in an SRS resource set with usage ‘antennaSwitching’. In our view, this can be merged with FG 40-5-7 as a UE capability for support TDM.
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Merge with 40-5-7. Separate capability for supporting TDM (irrespective of usage)




	Google [11]
	

	Samsung [12]
	For TDMed port mapping, our view is that merging FG 40-5-6 and FG 40-5-7 is not needed and we can keep separate rows for antenna switching and codebook.
Regarding FG 40-5-4 and FG 40-5-6 which are for antenna switching, the following aspects are further considered.
· FG 23-8-3 (SRS Antenna switching for >4Rx) as one of pre-requisites is needed as this is for 8T8R, hence supporting 8R is necessary. 
· For indicating whether to support comb-8, FG 23-8-8 (Comb-8 SRS) as one of pre-requisites is needed.
· Indicating whether to support 8T8R is needed and enough, since a UE can report by FG 23-8-3 for possible combination of antenna switching configurations considering downgrading as well.
· Similar with FG 2-55 and FG 23-8-3, reporting the band indexes that affects this DL and switches together with this UL are needed for these new FGs as well, and this applies only for 8T8R.

Proposal 16: Define FGs for SRS with 8Tx ports by non-TDMed and TDMed port mapping.
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	1. Support 8T8R

2. Report the entry number of the first-listed band with UL in the band combination that affects this DL

3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL 

4. Whether to support comb-8
	2-55
23-8-3
23-8-8
	Per band
	Note: Only 2 TDMed subsets of ports are supported.

Component 1 candidate values: {support, not support}

Component 2 candidate values: {1 to 32}

Component 3 candidate values: {1 to 32}

Component 4 candidate values:
{support, not support}




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	1. Support of SRS with TDMed 8 Tx ports—antenna switching
2. Support of repetition factor R
3. Support number of SRS symbols m

FFS: separate row for comb8
	2-53，2-55，23-8-5，23-8-8
	Yes
	n/a
	SRS with TDMed 8 Tx ports—antenna switching  is not supported
	Per FS
	n/a
	n/a
	Component candidate values: a combination from the set {t1r1, t2r2, t1r2, t4r4, t2r4, t1r4, t2r6, t1r6, t4r8, t2r8, t1r8,t2r8,t4r8,t8r8}

Candidate value for component 3 = a subset {1, 2, 4, 8, 10, 12, 14}

	
	Optional with capability signaling




	CATT [14]
	40-5-6: 
· A UE supports 8Tx SRS with comb-2 and comb-4 may not support 8Tx SRS with comb-8. Therefore separate row of comb-8 is needed for 40-5-6.
· The component of 40-5-6 can be: Support of 8-port SRS with TDM for 8T8R antenna switching.
· Similar as 40-5-4, the component of 40-5-6 can be: 1. Support of 8-port SRS with TDM for 8T8R antenna switching; 2. Report the entry number of the first-listed band with UL in the band combination that affects this DL; 3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL. And the component 2 candidate values can be {1 to 32}, and the component 3 candidate values: {1 to 32}.
	40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Support of SRS with TDMed 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
1. Support of 8-port SRS with TDM for 8T8R antenna switching
2. Report the entry number of the first-listed band with UL in the band combination that affects this DL
3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	
	Yes
	n/a
	comb-2 and comb-4 SRS with TDMed 8 Tx ports—antenna switching  is not supported
	[Per band]
	n/a
	n/a
	n/a
	Support 8T8R SRS antenna switching with comb-2 and  8T8R SRS antenna switching with comb-4 is mandatory with capability 

Component 2 candidate values: {1 to 32}

Component 3 candidate values: {1 to 32}

Component 2 and Component 3 are optional.
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-6a
	Comb-8 SRS with TDMed 8 Tx ports—antenna switching
	1. Support of 8-port comb-8 SRS with TDM for 8T8R antenna switching
2. Report the entry number of the first-listed band with UL in the band combination that affects this DL
3. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	
	Yes
	n/a
	Comb-8 SRS with TDMed 8 Tx ports—antenna switching  is not supported
	Per band
	n/a
	n/a
	n/a
	
Component 2 candidate values: {1 to 32}

Component 3 candidate values: {1 to 32}

Component 2 and Component 3 are optional.
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	In addition, for FG 40-5-4/40-5-4a/40-5-6, currently there is FFS on whether to introduce separate row for Comb-8. In our view, we don’t see the necessity to introduce separate rows for Comb-8. So, the FFS part can be removed.
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Support of SRS with TDMed 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	




	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Support of SRS with TDMed 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—antenna switching  is not supported
	Per band[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-5-4/6: 
· Components: 
· The following components should be captured:
· 1) Support SRS Tx port switch,
· 2) Report whether the uplink TX switching impact to downlink receiving in a band,
· 3) Report whether the UL Tx is switched together with UL Tx in another band
· Separate row for comb8 isn’t necessary. Comb8 is per-band capability, thus, once this FG is supported for a band combination in which all the corresponding bands support comb8 (FG 23-8-8), the support of FG40-5-4/-5 for comb8 is implied. 
· Type: Per-BC


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	1. Support 8-ports SRS with TDM for antenna switch, without SRS repetition and without SRS frequency hopping
2. Support 8-ports SRS with TDM for antenna switch, with SRS repetition and without SRS frequency hopping
3. Support 8-ports SRS with TDM for antenna switch, without SRS repetition and with SRS frequency hopping
4. Support 8-ports SRS with TDM for antenna switch, with SRS repetition and with SRS frequency hopping
5. Supported repetition factor R
6. Support number of SRS symbols m
	
	Yes
	N/A
	
	Per FSPC
	No
	No
	N/A
	Candidate value for component 5 = a subset of {1, 2, 4, 5, 6, 7, 8, 10, 12, 14}

Candidate value for component 6 = a subset {1, 2, 4, 8, 10, 12, 14}


	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-6a
	8-port TDMed SRS with srs-AntennaSwitching2SP-1Periodic
	1.Support of maximum 2 SP 8-port SRS resource sets and maximum 1 periodic 8-port SRS resource set for SRS antenna switching with TDM
	
	Yes
	N/A
	
	Per FSPC 
	No
	No
	N/A
	Note1:
 - Applies for all supported xTyR where y<=8. 
- For xTyR where y>4, if UE does NOT support this feature, support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS. 
- For xTyR where y<=4, if UE does not support this feature, follow Rel-15 on the number of resource sets for periodic and semi-persistent SRS. 
- The two SP-SRS resource sets are not activated at the same time.
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	Support of SRS with TDMed 8 Tx ports—codebook
FFS: detailed components
FFS: merge with antenna switching
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-5-7
· FFS2: For SRS with TDMed 8 Tx ports—codebook, we propose having a common row for antenna switching and codebook 
 
	40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	Support of SRS with TDMed 8 Tx ports—codebook
FFS: detailed components
FFS: merge with antenna switching
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	Support of SRS with TDMed 8 Tx ports—codebook,  the TDM factor s=2, the number of SRS symbols Ns = {2, 4, 6, 8, 10, 12, 14}
FFS: detailed components
FFS: merge with antenna switching
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	Support of SRS with TDMed 8 Tx ports—codebook
FFS: detailed components
FFS: merge with antenna switching
Comments: it’s better to keep the separate row since they are different usages for PUSCH and PDSCH
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	This FG is for additionally supporting TDM for an 8-port SRS resource in an SRS resource set with usage ‘codebook. In our view, this can be merged with FG 40-5-6 as a UE capability for support TDM.
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	Merge with 40-5-6. Separate capability for supporting TDM (irrespective of usage)




	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	For TDMed port mapping, our view is that merging FG 40-5-6 and FG 40-5-7 is not needed and we can keep separate rows for antenna switching and codebook.
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	1. Support of SRS with TDMed 8 Tx ports—codebook
2. Whether to support comb-8
	2-52 or 2-53
23-8-8
	Per band
	Note: Only 2 TDMed subsets of ports are supported.

Component 2 candidate values:
{support, not support}




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	1. Support of SRS with TDMed 8 Tx ports—codebook
2. Support of repetition factor R
3. Support number of SRS symbols m
FFS: detailed components
FFS: merge with antenna switching
	2-52，2-55，23-8-5，23-8-8
	Yes
	n/a
	SRS with TDMed 8 Tx ports—codebook is not supported
	Per FS
	n/a
	n/a
	Candidate value for component 3 = a subset {1, 2, 4, 8, 10, 12, 14}

	
	Optional with capability signaling




	CATT [14]
	40-5-7: 
· A UE supports 8Tx SRS with comb-2 and comb-4 may not support 8Tx SRS with comb-8. Therefore separate row of comb-8 is needed for 40-5-7.
· The component of 40-5-7 can be: Support 8-port SRS with TDM for SRS resources in an SRS resource set with usage set to 'codebook’.
	40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	Support of SRS with TDMed 8 Tx ports—codebook
FFS: detailed components
FFS: merge with antenna switching
	
	Yes
	n/a
	Comb-2 and comb-4 SRS with TDMed 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	Support 8-port SRS with comb-2 and  8-port SRS with comb-4 is mandatory with capability
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-7b
	Comb-8 SRS with TDMed 8 Tx ports—codebook
	Support of comb-8 SRS with TDMed 8 Tx ports—codebook

	
	Yes
	n/a
	Comb-8 SRS with TDMed 8 Tx ports—codebook is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	Support of SRS with TDMed 8 Tx ports—codebook
FFS: detailed components
FFS: merge with antenna switching
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—codebook is not supported
	Per band[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-5-4a/7: 
· Components: Other than “Support of SRS with TDMed 8 Tx ports—codebook”, no component is needed
· Type: Per-band


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	1. Support 8-ports SRS with TDM for codebook PUSCH, without SRS repetition and without SRS frequency hopping
2. Support 8-ports SRS with TDM for codebook PUSCH, with SRS repetition and without SRS frequency hopping
3. Support 8-ports SRS with TDM for codebook PUSCH, without SRS repetition and with SRS frequency hopping
4. Support 8-ports SRS with TDM for codebook PUSCH, with SRS repetition and with SRS frequency hopping
5. Supported repetition factor R
6. Support number of SRS symbols m
	
	Yes
	N/A
	
	Per FSPC
	No
	No
	N/A
	Candidate value for component 5 = a subset of {1, 2, 4, 5, 6, 7, 8, 10, 12, 14}

Candidate value for component 6 = a subset {1, 2, 4, 8, 10, 12, 14}

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with on SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with on SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	Candidate value for component 4: {1,2,4} 

Candidate value for component 5:{1,2}

Candidate value for component 6:{2,3,4}
Note: 1+3 and 3+1 are not supported 

Candidate value for component 7:{1,2,4}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-6-1 and 40-6-1-1, we have the following proposal where, similar to the pre-requisite FG 2-14, the reporting granularity is Per FSPC:
Proposal 5-1: 
· Regarding FG 40-6-1, support component 6 and 7.
· Regarding FG 40-6-1 and FG 40-6-1-1, support Per FSPC reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with on SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
FFS: separate row “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP”
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling


“5. Maximum number of layers of each panel for Single-DCI STx2P with SDM” is already included in FG 40-6-1, so there is no need to include additional “6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM”.
Proposal 16: No need to include “6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM” in FG 40-6-1.

	ZTE [5]
	· For FG 40-6-1, 
· Component-6 is not needed and should be removed, because it can be derived from component-5 that same maximum layers per panel as agreed in RAN1.
· Component-7 should be revised as “Maximum number of SRS antenna ports for each SRS resource in each SRS resource set”.
	40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with on SRS resource set]
6. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set for Single-DCI STx2P with SDM
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
Per FSPC
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxM2P SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with one SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with on SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Ericsson [10]
	This is the FG for supporting codebook-based STxMP SDM scheme. There are two highlighted components for this FG:
Maximum total number of layers across both panels for Single-DCI STx2P with SDM. We do not see that the number of layers across both panels need to be reported separately: the number of layers per SRS resource set in component 5 is sufficient. 
Max number of PUSCH ports associated with on SRS resource set. There are no RAN1 agreements on supporting a max number of PUSCH ports per SRS resource set. Hence, since this is a new feature, which should not be introduced in UE-capability discussions, this component is not needed.
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1 per FSPC.
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	Type: Per FSPC
Components:
1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4. Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
7. Max number of PUSCH ports associated with on SRS resource set




	Google [11]
		40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	FFS: separate row for “2 PTRS ports for SDM scheme”
FFS: separate row “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP”
1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with on SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 

FFS: separate row for “2 PTRS ports for SDM scheme”
FFS: separate row “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP”
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	Per FSPC
	No
	FR2 only
	
Candidate value for component 4: {1,2,4}
Candidate value for component 5: {1,2}

	
	Optional with capability signaling




	CATT [14]
	40-6-1: 
· As it is agreed to indicate the maximal number of layers for single-DCI based STx2P SDM scheme in each panel in component 5, it is not necessary to introduce the maximal number of layers for both panels in FG 40-6-1. Besides, it is acceptable for component 7 if there is no specification impact. 

Proposal 22: Adopt the following changes for FG 40-6-1: 
	40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with on SRS resource set]FFS: separate row for “2 PTRS ports for SDM scheme”
FFS: separate row “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP”
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set

[7. Max number of PUSCH ports associated with on SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	Component 4 candidate values: {1, 2 ,4}

Component 5 candidate values: {1, 2}

Component 6 candidate values: {2 ,3, 4}

Component 7 candidate values: {1, 2 [,4]}

Note: If value 4 is reported for component 4, UE also reports value 4 in FG 16-5c.
	Optional with capability signaling




	ASUSTeK [19]
	FG 40-6-1/40-6-1a/40-6-2/40-6-2a
	RAN1 114
Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?


In Rel-17, there is UE capability (FG 23-3-1c) for “Two PHR reporting”. In Rel-18 sDCI mTRP STxMP, in order to make sure that gNB would provide twoPHRMode configuration for UE performing STxMP, there are two directions regarding UE capability for reporting Two PHR to be transmitted to gNB. First direction is to introduce a similar UE capability (FG 40-6-x) for “Two PHR reporting” for sDCI mTRP STxMP in addition to legacy UE capability (FG 23-3-1c). Second direction is to reuse UE capability (FG 23-3-1c) also for sDCI mTRP STxMP.
Proposal 1: RAN1 down-selects one of following alternative:
· Alt1: Introduce a new UE capability (FG 40-6-x) for “Two PHR reporting” for single-DCI based multi-TRP STxMP which is similar to legacy UE capability (FG 23-3-1c).
· Alt2: Reuse the legacy UE capability (FG 23-3-1c) for “Two PHR reporting” also for single-DCI based multi-TRP STxMP
According to current RAN1 agreement, PHR reporting for sDCI mTRP STxMP is under twoPHRMode which means UE should report UE capability for “two PHR reporting” along with UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a). Otherwise, if UE reports UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a), but without indicating support of UE capability for “Two PHR reporting”, whether gNB can provide configuration of. twoPHRModer to the UE may need further discuss. From our perspective, it’s simpler to reporting both capability to gNB.
Proposal 2: UE indicating support of FG 40-6-1/40-6-1a/40-6-2/40-6-2a shall also indicate the support of FG 23-3-1c or FG 40-6-x (depending on RAN1’s decision on proposal 1).


	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-1
· Component
· Candidate value of component 4: {1,2,4}
· Candidate value of component 5: {1,2}
· Support component 6 with candidate value as {2,3,4}
· Support component 7 with candidate value as {1,2,4}
· In addition, another component max number of SRS ports of each SRS resource should be included with candidate value as {1,2,4}
· The granularity can be per FS.


	Qualcomm Incorporated [22]
	· For 40-6-1 (SDM, codebook):
· A first component is added to make the description aligned with the first component of 40-6-2 (SFN). This is common understanding in RAN1 anyway but should be spelled out for RAN2 to capture it accurately.
· The component “Maximum total number of layers across both panels for Single-DCI STx2P with SDM” is unclear as it should be always twice of the already agreed component “Maximum number of layers of each panel for Single-DCI STx2P with SDM”. Hence, the need for signaling this additional number is unclear to us.
· The component “Max number of PUSCH ports associated with one SRS resource set” is needed because of simultaneous transmission and given that the number of PUSCH ports may not be the same as the number of layers in codebook-based PUSCH.
· Reporting type should be “per FSPC” given that number of layers is indicated (which is always reported per FSPC given the RF / baseband complexity associated with it)
· Details of candidate values for various components are also added.
	40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SDM scheme for codebook based PUSCH
12. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
23. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
34. Support of two SRS resource sets with usage set to 'codebook'
45.  Maximum number of SRS resources in one SRS resource set
56. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[bookmark: _Hlk145924756][7. Max number of PUSCH ports associated with one SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	Component 5 candidate values: {1,2,4}

Note: If value 4 is reported for component 5, UE also reports value 4 in FG 16-5c.

Component 6 candidate values: {1,2}

Component 7 candidate values: {1,2,4}
Note: If a row of the TPMI consists of all 0’s, the corresponding PUSCH port is not counted.

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	40-6-1
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	For FG 40-6-1 and 40-6-1-1, we have the following proposal where, similar to the pre-requisite FG 2-14, the reporting granularity is Per FSPC:
Proposal 5-1: 
· Regarding FG 40-6-1, support component 6 and 7.
· Regarding FG 40-6-1 and FG 40-6-1-1, support Per FSPC reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	40-6-1
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	40-6-1
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1-1 per FSPC.
	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Type: Per FSPC




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	40-6-1
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported
	Per FSPC
	No
	FR2 only
	
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	40-6-1
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-1-1
· The granularity can be per FS.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	40-6-1
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported
	[Per FSPC]Per band
	No
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-6-1a and 40-6-2a
· There are no agreements regarding “Maximum number of simultaneous transmitted SRS resources at one symbol” and “Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol] in rel. 18. Thus, they should be deleted.
	40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	Candidate value for component 4:{1,2,4} 

Candidate value for  component 5:
{1,2}
Candidate value for component 6: {2,3,4}
Note: 1+3 and 3+1 are not supported


	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-6-1a and 40-6-1a-1, we have the following proposal where, similar to the pre-requisite FG 2-15, the reporting granularity is Per FSPC:
Proposal 5-2: 
· Regarding FG 40-6-1a, support component 6, 7 and 8. Prerequisite of FG 40-6-1a  is FG 2-15.
· Regarding FG 40-6-1a and FG 40-6-1a-1, support Per FSPC reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	2-15FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
FFS: separate row 
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling


“5. Maximum number of layers of each panel for Single-DCI STx2P with SDM” is already included in FG 40-6-1a, so there is no need to include additional “6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM”. There is no conclusion to support SRS+SRS for NCB in Rel-18, and “7. Maximum number of simultaneous transmitted SRS resources at one symbol” “8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol” do not need to be introduced.
Proposal 17: No need to include “6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM” “7. Maximum number of simultaneous transmitted SRS resources at one symbol” “8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol” in FG 40-6-1a.

	ZTE [5]
	· For FG 40-6-1a, 
· Component-6 is redundant and should be removed, because it can be derived from component-5 that same maximum layers per panel as agreed in RAN1.
· Component-7 is needed according to our elaboration in R1-2309018, where the candidate values can include {1, 2, 3, 4}.
· Component-8 is needed according to our elaboration in R1-2309018, where the candidate values can include {1, 2}.
	40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxM2P SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Ericsson [10]
	This is the FG for supporting non-codebook-based STxMP SDM scheme. There are three highlighted components for this FG:
Maximum total number of layers across both panels for Single-DCI STx2P with SDM. We do not see that the number of layers across both panels need to be reported separately: the number of layers per SRS resource set in component 5 is sufficient.
Maximum number of simultaneous transmitted SRS resources at one symbol. One of component 7 and 8 is needed, but which one depends on whether simultaneous transmission of two SRS resource sets is supported or not, which has not yet been decided in RAN1.
Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol. One of component 7 and 8 is needed, but which one depends on whether simultaneous transmission of two SRS resource sets is supported or not, which has not yet been decided in RAN1. 
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1a per FSPC.
The pre-requisite FG is also highlighted. In our understanding, FG 2-15 (non-codebook based PUSCH transmission) should be a pre-requisite.
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Type: Per FSPC
Components:
1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4. Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM
7. [Maximum number of simultaneous transmitted SRS resources at one symbol]
8. [Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
Only one of Component 7 and 8 is needed, depending on whether SRS resource sets can be transmitted simultaneously or not.




	Google [11]
		40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	FFS: separate row for “2 PTRS ports for SDM scheme”
FFS: separate row “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP”
1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
 

FFS: separate row for “2 PTRS ports for SDM scheme”
FFS: separate row “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP”
	2-15
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	Per FSPC
	No
	FR2 only
	
Candidate value for component 4: {1,2,4}
Candidate value for component 5: {1,2}

	
	Optional with capability signaling




	CATT [14]
	40-6-1a: 
· As it is agreed to implement single-DCI based STx2P SDM scheme for non-codebook based PUSCH transmission, FG 2-15 (basic UE features for non-codebook based PUSCH transmission in Rel-15) should be applied as the prerequisite FG.
· Similar to 40-6-1, it is not necessary to keep component 6 and 7 while keeping component 8 in FG 40-6-1a.

Proposal 23: Adopt the following changes for FG 40-6-1a: 
	40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]FFS: separate row for “2 PTRS ports for SDM scheme”
FFS: separate row “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP”
	FFS
2-15
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	Component 4 candidate values: {1, 2 ,3, 4}

Component 5 candidate values: {1, 2}

Component 6 candidate values: {2 ,3, 4}

Component 7 candidate values: {1, 2, 3, 4, 5, ,6, 7, 8}

Component 8 candidate values: {1, 2, 3, 4}

	Optional with capability signaling




	ASUSTeK [19]
	FG 40-6-1/40-6-1a/40-6-2/40-6-2a
	RAN1 114
Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?


In Rel-17, there is UE capability (FG 23-3-1c) for “Two PHR reporting”. In Rel-18 sDCI mTRP STxMP, in order to make sure that gNB would provide twoPHRMode configuration for UE performing STxMP, there are two directions regarding UE capability for reporting Two PHR to be transmitted to gNB. First direction is to introduce a similar UE capability (FG 40-6-x) for “Two PHR reporting” for sDCI mTRP STxMP in addition to legacy UE capability (FG 23-3-1c). Second direction is to reuse UE capability (FG 23-3-1c) also for sDCI mTRP STxMP.
Proposal 1: RAN1 down-selects one of following alternative:
· Alt1: Introduce a new UE capability (FG 40-6-x) for “Two PHR reporting” for single-DCI based multi-TRP STxMP which is similar to legacy UE capability (FG 23-3-1c).
· Alt2: Reuse the legacy UE capability (FG 23-3-1c) for “Two PHR reporting” also for single-DCI based multi-TRP STxMP
According to current RAN1 agreement, PHR reporting for sDCI mTRP STxMP is under twoPHRMode which means UE should report UE capability for “two PHR reporting” along with UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a). Otherwise, if UE reports UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a), but without indicating support of UE capability for “Two PHR reporting”, whether gNB can provide configuration of. twoPHRModer to the UE may need further discuss. From our perspective, it’s simpler to reporting both capability to gNB.
Proposal 2: UE indicating support of FG 40-6-1/40-6-1a/40-6-2/40-6-2a shall also indicate the support of FG 23-3-1c or FG 40-6-x (depending on RAN1’s decision on proposal 1).


	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-1a
· Component:  
· Candidate value of component 4: {1,2,3,4}
· Candidate value of component 5: {1,2}
· Support component 6 with candidate value as {2,3,4}
· Support component 8 with candidate value as {1,2,3,4}
· For component 7, we have not agreed on simultaneous transmission of two SRS resource sets. It can be discussed later.
· Prerequisite FG: 2-15 (NCB based PUSCH).
· The granularity can be per FS.


	Qualcomm Incorporated [22]
	· For 40-6-1a (SDM, non-codebook):
· Similar to above, a first component is added to make the description aligned with the first component of 40-6-2a (SFN).
· Similar to above, the component on “Maximum total number of layers across both panels for Single-DCI STx2P with SDM” seems not needed.
· The component “Maximum number of simultaneous transmitted SRS resources at one symbol” should be removed because it is unclear if these resources belong to the same or different SRS resource sets. For different SRS resource sets, this means simultaneous SRS transmission with different beams, which is a new feature itself and not agreed.
· The last component “Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol” can be kept since it is similar to Rel-15 FG 2-15 (component 3).
· Reporting type should be “per FSPC” given that number of layers is indicated (which is always reported per FSPC given the RF / baseband complexity associated with it)
· Details of candidate values for various components are also added.
	40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SDM scheme for non-codebook based PUSCH
12. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
23. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
34. Support of two SRS resource sets with usage set to 'noncodebook'
45.  Maximum number of SRS resources in one SRS resource set
56. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[87. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS2-15
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	Component 5 candidate values: {1,2,3,4}

Component 6 candidate values: {1,2}

Component 7 candidate values: {1,2,3,4}

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	40-6-1a
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	For FG 40-6-1a and 40-6-1a-1, we have the following proposal where, similar to the pre-requisite FG 2-15, the reporting granularity is Per FSPC:
Proposal 5-2: 
· Regarding FG 40-6-1a, support component 6, 7 and 8. Prerequisite of FG 40-6-1a  is FG 2-15.
· Regarding FG 40-6-1a and FG 40-6-1a-1, support Per FSPC reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	40-6-1a
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	40-6-1a
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1a-1 per FSPC.
	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Type: Per FSPC





	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	40-6-1a
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported
	Per FSPC
	No
	FR2 only
	

	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	40-6-1a
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported
	Per FS[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-1a-1
· The granularity can be per FS.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	40-6-1a
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported
	[Per FSPC]Per band
	No
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-1b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SDM scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	[2-15a, 40-6-1a
	Yes
	N/A
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SDM scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-1b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SDM scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	[2-15a, 40-6-1a
	Yes
	N/A
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SDM scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	Candidate value for  component 2:{1 to 8}

Candidate value for component 3:{1 to 8} 

Candidate value for  component 4:{0 to 8}

Candidate value for  component 5:{ 1 to 16}

Candidate value for  component 6: {1,2}
	Optional with capability signalling




	Huawei/HiSilicon [3]
	For FG 40-6-1b, we think, similar to the prerequisite FG 2-15a, the reporting granularity should be Per band. Regarding the reporting granularity of FG 40-6-1-2, it can also follow the reporting granularity of FG 16-2b-1b (new DMRS port entry for DL SDM) which is Per band.
Proposal 5-3: For FG 40-6-1b and 40-6-1-2, support Per band reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-1b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SDM scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	[2-15a, 40-6-1a
	Yes
	N/A
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SDM scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-6-1b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SDM scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	[2-15a, 40-6-1a
	Yes
	N/A
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SDM scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	The pre-requisite for this FG should be FG 2-15a. The type should be per band.
	40-6-1b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	Prerequisite: GF 2-15a
Type: Per band




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-1b
	Association between Associated CSI-RS resources and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SDM scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a, 40-6-1a
	Yes
	N/A
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SDM scheme for PUSCH is not supported
	Per Band
	No 
	FR2 only
	n/a
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-1b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SDM scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	[2-15a, 40-6-1a
	Yes
	N/A
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SDM scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	Component 2 candidate values: {1 to 8}

Component 3 candidate values: {1 to 8}

Component 4 candidate values: {0 to 8}

Component 5 candidate values: {1 to 16}

Component 6 candidate values: {1 to 2}




	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-1b:  
· Component: 
· Candidate value of component 2 can be {1 to 8}.
· Candidate value of component 3 can be {1 to 8}.
· Candidate value of component 4 can be {0 to 8}.
· Candidate value of component 5 can be {1 to 16}.
· Candidate value of component 6 can be {1, 2}.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-6-1b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SDM scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	[2-15a, 40-6-1a
	Yes
	N/A
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SDM scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	Component 2: {1 to 8}
Component 3: {1 to 8}
Component 4: {0 to 8}
Component 5: {1 to 16}
Component 6: {1,2}
	Optional with capability signalling







	40. NR_MIMO_evo_DL_UL
	40-6-1-2
	New DMRS port entry for single-DCI based SDM scheme
	Support of new DMRS port entry {0, 2, 3}

	40-6-1,40-6-1a
	Yes
	N/A
	New DMRS port entry for single-DCI based SDM scheme is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-6-1-2
	New DMRS port entry for single-DCI based SDM scheme
	Support of new DMRS port entry {0, 2, 3}

	40-6-1,40-6-1a
	Yes
	N/A
	New DMRS port entry for single-DCI based SDM scheme is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
	
	40. NR_MIMO_evo_DL_UL
	40-6-1-2
	New DMRS port entry for single-DCI based SDM scheme
	Support of new DMRS port entry {0, 2, 3}

	40-6-1,40-6-1a
	Yes
	N/A
	New DMRS port entry for single-DCI based SDM scheme is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	We propose to clarify that this is for STx2P in the FG name.
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1-2 per FSPC.
	40-6-1-2
	New DMRS port entry for single-DCI based STx2P SDM scheme
	Type: Per FSPC





	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-1-2
	New DMRS port entry for single-DCI based SDM scheme
	Support of new DMRS port entry {0, 2, 3}

	40-6-1,40-6-1a
	Yes
	N/A
	New DMRS port entry for single-DCI based SDM scheme is not supported
	Per Band
	No 
	FR2 only
	
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-1-2
	New DMRS port entry for single-DCI based SDM scheme
	Support of new DMRS port entry {0, 2, 3}

	40-6-1,40-6-1a
	Yes
	N/A
	New DMRS port entry for single-DCI based SDM scheme is not supported
	Per Band[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-1-2
· Prerequisite should be 40-6-1 or 40-6-1a


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-6-1-2
	New DMRS port entry for single-DCI based SDM scheme
	Support of new DMRS port entry {0, 2, 3}

	40-6-1,40-6-1a
	Yes
	N/A
	New DMRS port entry for single-DCI based SDM scheme is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling







	40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to ‘codebook’
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
Candidate value for  component 5:{1,2,4}

Candidate value for component 6{1,2}

Candidate value for  component 7:{1,2,4}

Candidate value for  component 8:{2,3,4}
Note: 1+3 and 3+1 are not supported

Candidate value for  component 9:(1,2,4}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-6-2 and 40-6-2-1, we have the following proposal where, similar to the pre-requisite FG 2-14, the reporting granularity is Per FSPC:
Proposal 5-4: 
· Regarding FG 40-6-2, support component 7, 8 and 9.
· Regarding FG 40-6-2 and FG 40-6-2-1, support Per FSPC reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FSPC]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling


“6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme” is already included in FG 40-6-2, so there is no need to include additional “8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN”. 
Proposal 18: No need to include “8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN” in FG 40-6-2.

	ZTE [5]
	· For FG 40-6-2, 
· Component-8 is not needed and should be removed, because it can be derived from component-6 that same maximum layers per panel as agreed in RAN1.
· Component-9 is not needed and should be removed, because it can be derived from component-7 that same maximum ports per panel as agreed in RAN1.
	40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set for CB PUSCH with SFN scheme]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
		40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Ericsson [10]
	This is the FG for supporting codebook-based STxMP SFN scheme. There are three highlighted components in FG 40-6-2:
Maximum number of SRS antenna ports for each SRS resource in each SRS resource set. We do not see that this is needed.
Maximum total number of layers across both panels for Single-DCI STx2P with SFN. We do not see that the number of layers across both panels need to be reported separately: the number of layers per SRS resource set in component 6 is sufficient. In fact, with SFN, the number of layers per panel is the same as the number of layers over panels. 
Max number of PUSCH ports associated with SRS resource set. There are no RAN1 agreements on supporting a max number of PUSCH ports per SRS resource set. Hence, since this is a new feature, which should not be introduced in UE-capability discussions, this component is not needed.
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-2 per FSPC.
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	Type: Per FSPC
Components:
1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
7. [Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
8. [Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
9. [Max number of PUSCH ports associated with SRS resource set]




	Google [11]
		40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
FFS: separate row for “2. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.FFS: separate row for “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme



	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	Per FS
	No 
	FR2 only
	
Candidate value for component 5: {1,2,4}
Candidate value for component 6: {1,2}

	
	Optional with capability signaling




	CATT [14]
	40-6-2: 
· Similar to 40-6-1, as it is agreed to indicate the maximal number of layers for single-DCI based STx2P SFN scheme in each panel in component 6, it is not necessary to introduce the maximal number of layers for both panels in FG 40-6-2 in component 8. Besides, component 7 is acceptable while it is then not necessary to introduce component 9.

Proposal 24: Adopt the following changes for FG 40-6-2: 
	40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.FFS: separate row for “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH with fully overlapping in both frequency and time.
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	Component 5 candidate values: {1, 2 ,4}

Component 6 candidate values: {1, 2}

Component 7 candidate values: {1, 2 [,4]}

Note: If value 4 is reported for component 5, UE also reports value 4 in FG 16-5c.
	Optional with capability signaling




	ASUSTeK [19]
	FG 40-6-1/40-6-1a/40-6-2/40-6-2a
	RAN1 114
Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?


In Rel-17, there is UE capability (FG 23-3-1c) for “Two PHR reporting”. In Rel-18 sDCI mTRP STxMP, in order to make sure that gNB would provide twoPHRMode configuration for UE performing STxMP, there are two directions regarding UE capability for reporting Two PHR to be transmitted to gNB. First direction is to introduce a similar UE capability (FG 40-6-x) for “Two PHR reporting” for sDCI mTRP STxMP in addition to legacy UE capability (FG 23-3-1c). Second direction is to reuse UE capability (FG 23-3-1c) also for sDCI mTRP STxMP.
Proposal 1: RAN1 down-selects one of following alternative:
· Alt1: Introduce a new UE capability (FG 40-6-x) for “Two PHR reporting” for single-DCI based multi-TRP STxMP which is similar to legacy UE capability (FG 23-3-1c).
· Alt2: Reuse the legacy UE capability (FG 23-3-1c) for “Two PHR reporting” also for single-DCI based multi-TRP STxMP
According to current RAN1 agreement, PHR reporting for sDCI mTRP STxMP is under twoPHRMode which means UE should report UE capability for “two PHR reporting” along with UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a). Otherwise, if UE reports UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a), but without indicating support of UE capability for “Two PHR reporting”, whether gNB can provide configuration of. twoPHRModer to the UE may need further discuss. From our perspective, it’s simpler to reporting both capability to gNB.
Proposal 2: UE indicating support of FG 40-6-1/40-6-1a/40-6-2/40-6-2a shall also indicate the support of FG 23-3-1c or FG 40-6-x (depending on RAN1’s decision on proposal 1).


	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-2
· Component: 
· Candidate value of component 5: {1,2,4}
· Candidate value of component 6: {1,2}
· Support component 7 with candidate value as {1,2,4}
· Support component 8 with candidate value as {2,3,4}
· Support component 9 with candidate value as {1,2,4}


	Qualcomm Incorporated [22]
	· For 40-6-2 / 40-6-2a (SFN): Some of the points discussed above for SDM are also applicable to SFN scheme as shown in the proposal/table below. 
	40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[97. Max number of PUSCH ports associated with one SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]Per FSPC
	n/a
	FR2 only
	n/a
	Component 5 candidate values: {1,2,4}

Note: If value 4 is reported for component 5, UE also reports value 4 in FG 16-5c.

Component 6 candidate values: {1,2}

Component 7 candidate values: {1,2,4}
Note: If a row of the TPMI consists of all 0’s, the corresponding PUSCH port is not counted.

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	40-6-2
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	For FG 40-6-2 and 40-6-2-1, we have the following proposal where, similar to the pre-requisite FG 2-14, the reporting granularity is Per FSPC:
Proposal 5-4: 
· Regarding FG 40-6-2, support component 7, 8 and 9.
· Regarding FG 40-6-2 and FG 40-6-2-1, support Per FSPC reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	40-6-2
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FSPC]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	40-6-2
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	[bookmark: _Hlk146896269]Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-2-1 per FSPC.
	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Type: Per FSPC




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	40-6-2
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	Per FS
	No 
	FR2 only
	
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	40-6-2
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	40-6-2
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-6-1a and 40-6-2a
· There are no agreements regarding “Maximum number of simultaneous transmitted SRS resources at one symbol” and “Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol] in rel. 18. Thus, they should be deleted.
	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to ‘noncodebook’
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	Candidate value for  component 5:{1,2,4}

Candidate value for component 6:{1,2} 


	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-6-2a and 40-6-2a-1, we have the following proposal where, similar to the pre-requisite FG 2-15, the reporting granularity is Per FSPC:
Proposal 5-5: 
· Regarding FG 40-6-2a, support component 7 and 8, prerequisite FG 2-15. 
· Regarding FG 40-6-2a, and FG 40-6-2a-1, support Per FSPC reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS 2-15
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FSPC]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
		40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling


There is no conclusion to support SRS+SRS for NCB in Rel-18, and “7. Maximum number of simultaneous transmitted SRS resources at one symbol” “8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol” do not need to be introduced.
Proposal 19: No need to include “7. Maximum number of simultaneous transmitted SRS resources at one symbol” “8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol” in FG 40-6-2a.

	ZTE [5]
	· For FG 40-6-2a, 
· Component-7 is needed according to our elaboration in R1-2309018, where the candidate values can include {1, 2, 3, 4}.
· Component-8 is needed according to our elaboration in R1-2309018, where the candidate values can include {1, 2}.
	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	This is the FG for supporting non-codebook-based STxMP SFN scheme. There are two highlighted components in FG 40-6-2a:
Maximum number of simultaneous transmitted SRS resources at one symbol. One of component 7 and 8 is needed, but which one depends on whether simultaneous transmission of two SRS resource sets is supported or not, which has not yet been decided in RAN1.
Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol. One of component 7 and 8 is needed, but which one depends on whether simultaneous transmission of two SRS resource sets is supported or not, which has not yet been decided in RAN1.
The pre-requisite FG should be FG 2-15, and regarding the type, we propose to follow RAN2 guidance and define FG 40-6-2-1 per FSPC.
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Prerequisite: FG 2-15
Type: Per FSPC
Components:
1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
7. [Maximum number of simultaneous transmitted SRS resources at one symbol]
8. [Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
Only one of Component 7 and 8 is needed, depending on whether SRS resource sets can be transmitted simultaneously or not.




	Google [11]
		40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
FFS: separate row for “2. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2.FFS: separate row for “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme


	2-15 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	Per FS
	No 
	FR2 only
	
Candidate value for component 5: {1,2,4}
Candidate value for component 6: {1,2}

	
	Optional with capability signaling




	CATT [14]
	40-6-2a: 
· As it is agreed to implement single-DCI based STx2P SFN scheme for non-codebook based PUSCH transmission, similar to FG 40-6-1a, FG 2-15 should be applied as the prerequisite FG.
· Similar to 40-6-2, we propose to keep component 8 in FG 40-6-2a.

Proposal 25: Adopt the following changes for FG 40-6-2a: 
	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2.FFS: separate row for “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
2-15
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH with fully overlapping in both frequency and time.
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	Component 5 candidate values: {1, 2 ,3, 4}

Component 6 candidate values: {1, 2}

Component 7 candidate values: {1 to 8}

Component 8 candidate values: {1, 2, 3, 4}


	Optional with capability signaling




	ASUSTeK [19]
	FG 40-6-1/40-6-1a/40-6-2/40-6-2a
	RAN1 114
Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?


In Rel-17, there is UE capability (FG 23-3-1c) for “Two PHR reporting”. In Rel-18 sDCI mTRP STxMP, in order to make sure that gNB would provide twoPHRMode configuration for UE performing STxMP, there are two directions regarding UE capability for reporting Two PHR to be transmitted to gNB. First direction is to introduce a similar UE capability (FG 40-6-x) for “Two PHR reporting” for sDCI mTRP STxMP in addition to legacy UE capability (FG 23-3-1c). Second direction is to reuse UE capability (FG 23-3-1c) also for sDCI mTRP STxMP.
Proposal 1: RAN1 down-selects one of following alternative:
· Alt1: Introduce a new UE capability (FG 40-6-x) for “Two PHR reporting” for single-DCI based multi-TRP STxMP which is similar to legacy UE capability (FG 23-3-1c).
· Alt2: Reuse the legacy UE capability (FG 23-3-1c) for “Two PHR reporting” also for single-DCI based multi-TRP STxMP
According to current RAN1 agreement, PHR reporting for sDCI mTRP STxMP is under twoPHRMode which means UE should report UE capability for “two PHR reporting” along with UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a). Otherwise, if UE reports UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a), but without indicating support of UE capability for “Two PHR reporting”, whether gNB can provide configuration of. twoPHRModer to the UE may need further discuss. From our perspective, it’s simpler to reporting both capability to gNB.
Proposal 2: UE indicating support of FG 40-6-1/40-6-1a/40-6-2/40-6-2a shall also indicate the support of FG 23-3-1c or FG 40-6-x (depending on RAN1’s decision on proposal 1).


	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-2a
· Component:  
· Candidate value of component 5: {1,2,3,4}
· Candidate value of component 6: {1,2}
· Support component 8 with candidate value as {1,2,3,4}
· For component 7, we have not agreed on simultaneous transmission of two SRS resource sets. It can be discussed later.
· Prerequisite FG: 2-15.


	Qualcomm Incorporated [22]
	· For 40-6-2 / 40-6-2a (SFN): Some of the points discussed above for SDM are also applicable to SFN scheme as shown in the proposal/table below. 
	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[87. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS2-15
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]Per FSPC
	n/a
	FR2 only
	n/a
	Component 5 candidate values: {1,2,3,4}

Component 6 candidate values: {1,2}

Component 7 candidate values: {1,2,3,4}

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	40-6-2a
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	For FG 40-6-2a and 40-6-2a-1, we have the following proposal where, similar to the pre-requisite FG 2-15, the reporting granularity is Per FSPC:
Proposal 5-5: 
· Regarding FG 40-6-2a, support component 7 and 8, prerequisite FG 2-15. 
· Regarding FG 40-6-2a, and FG 40-6-2a-1, support Per FSPC reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	40-6-2a
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FSPC]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	40-6-2a
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-2a-1 per FSPC.
	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Type: Per FSPC




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	40-6-2a
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	Per FS
	No 
	FR2 only
	
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	40-6-2a
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	40-6-2a
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-2b
	Association between CSI-RS and SRS for noncodebook  single-DCI based STx2P SFN scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SFN scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a
	Yes
	n/a
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SFN scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-2b
	Association between CSI-RS and SRS for noncodebook  single-DCI based STx2P SFN scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SFN scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a
	Yes
	n/a
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SFN scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	Candidate value for  component 2:{1 to 8}

Candidate value for component 3:{1 to 8} 

Candidate value for  component 4:{0 to 8}

Candidate value for  component 5:{ 1 to 16}

Candidate value for  component 6: {1,2}
	Optional with capability signalling




	Huawei/HiSilicon [3]
	For FG 40-6-2b, similar to the CSI-RS and SRS association for sTRP-based NCB transmission in 2-15a, the reporting granularity should be Per band. :
Proposal 5-6: For FG 40-6-2b, support Per band reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-2b
	Association between CSI-RS and SRS for noncodebook  single-DCI based STx2P SFN scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SFN scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a
	Yes
	n/a
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SFN scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-6-2b
	Association between CSI-RS and SRS for noncodebook  single-DCI based STx2P SFN scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SFN scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a
	Yes
	n/a
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SFN scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	The pre-requisite for this FG should be FG 2-15a. The type should be per band.
	40-6-2b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SFN scheme for PUSCH
	Prerequisite: FG 2-15
Type: Per band




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-2b
	Association between Associated CSI-RS resources and SRS for noncodebook  single-DCI based STx2P SFN scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SFN scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a
	Yes
	n/a
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SFN scheme for PUSCH is not supported
	Per Band
	No 
	FR2 only
	n/a
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-2b
	Association between CSI-RS and SRS for noncodebook  single-DCI based STx2P SFN scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SFN scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a
	Yes
	n/a
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SFN scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	Component 2 candidate values: {1 to 8}

Component 3 candidate values: {1 to 8}

Component 4 candidate values: {0 to 8}

Component 5 candidate values: {1 to 16}

Component 6 candidate values: {1 to 2}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-2b
· Component: 
· Candidate value of component 2 can be {1 to 8}.
· Candidate value of component 3 can be {1 to 8}.
· Candidate value of component 4 can be {0 to 8}.
· Candidate value of component 5 can be {1 to 16}.
· Candidate value of component 6 can be {1, 2}.
· Prerequisite FG: 40-6-2a should be included.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-6-2b
	Association between CSI-RS and SRS for noncodebook  single-DCI based STx2P SFN scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SFN scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a
	Yes
	n/a
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SFN scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	Component 2: {1 to 8}
Component 3: {1 to 8}
Component 4: {0 to 8}
Component 5: {1 to 16}
Component 6: {1,2}
	Optional with capability signalling







	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-6-3a
· FFS1: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
[bookmark: _Hlk146013724]- we recommend to have the three options as component values in the FG. Thus, a new FG is not needed.
· FFS2: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
-According to TS 38.214 Section 6.1
	When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'nonCodebook' and higher layer parameter enableSTx2PofmDCI is configured and PDCCH-Config  contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell, two PUSCHs that are fully/partially overlapping in time domain and are fully/partially/non-overlapping in frequency domain can be dynamically scheduled by UL grant(s) in DCI(s) and/or scheduled by configured grant(s) Type 1 or Type 2, where, if dynamically scheduled by UL grant(s) in DCI(s), the DCI field SRS Resource Set Indicator is not present in each of PDCCH and the scheduled two PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex.


Thus, FFS2 should be removed.
	40. NR_MIMO_evo_DL_UL
	40-6-3a
	Codebook multi-DCI based STx2P PUSCH+PUSCH in DG+DG, CG + CG, or  DG + CG fashion
	FFS: separate rows for support for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	Yes
	n/a
	
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Regarding FG 40-6-3a, separate rows for DG-PUSCH+DG-PUSCH, CG-PUSCH +CG-PUSCH, DG-PUSCH +CG-PUSCH are needed since the requirement is different for UE implementation. Similarly, separate rows for DG-PUSCH+DG-PUSCH, CG-PUSCH +CG-PUSCH, DG-PUSCH +CG-PUSCH are needed in FG 40-6-3b.
Regarding the overlapping in frequency and time of FG 40-6-3a and FG 40-6-3b, similar to FG 16-2a, support of fully/partial overlapping PUSCH in time and non-overlapping in frequency should remain as components of FG 40-6-3a and FG 40-6-3b. In addition, similar to FG 16-2a-0, separate row is needed for supporting fully overlapping PUSCH in time and frequency and similar to FG 16-2a-1, separate row is needed for supporting partial overlapping PUSCH in time and frequency.
Proposal 5-7: 
Regarding FG 40-6-3a and FG 40-6-3b:
· Support separate rows for DG-PUSCH+DG-PUSCH, CG-PUSCH +CG-PUSCH, DG-PUSCH +CG-PUSCH
· Support fully/partial overlapping PUSCH in time and non-overlapping in frequency as a component of each of the above three FGs;
· Separate row is needed for supporting fully overlapping PUSCH in time and frequency; 
· Separate row is needed for supporting partial overlapping PUSCH in time and frequency.
	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-6-3a, 
· For the first FFS part on the grant type combination between DG-PUSCH and CG-PUSCH, its necessity is agnostic. Besides, there is no agreement reached so far on supporting to take this feature as UE optional. Hence, this should be removed.
· For the second FFS part on the overlapping type of STxMP PUSCH+PUSCH, it is sufficient to generally specify that two PUSCHs are fully/partially-overlapped in time domain and fully/partially/non-overlapped in frequency domain, due to it is over-demanded to gNB to take care of the overlapping level especially for non-ideal backhaul assumption of MDCI MTRP operation.
· In addition, the components of the number of SRS resource sets, the supported number of SRS resources in one SRS resource set and the maximal number of MIMO layers of PUSCH associated each SRS resource set should be added.
· FG 2-14 and FG 16-2a should be adopted as the prerequisite FGs.
	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
1. Support of multi-DCI based STx2P PUSCH+PUSCH in CB scheme
2. Support of STx2P PUSCH+PUSCH are fully/partially-overlapped in time domain and fully/partially/non-overlapped in frequency domain
3. Support of two SRS resource sets with usage set to 'codebook'
4. Maximum number of SRS resources in one SRS resource set
5. Maximum number of MIMO layers of each SRS resource set for CB PUSCH with SDM scheme
	16-2a, 2-14
	
	
	
	
	
	
	
	
	




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	Support of codebook multi-DCI based STx2P PUSCH+PUSCH
components
1. DG-PUSCH+CG-PUSCH
2. CG-PUSCH+CG-PUSCH
3. DG-PUSCH+DG-PUSCH
FFS: how to signal
Partial-overlapping PUSCHs in time and non-overlapping in frequency
Overlapping PUSCHs in time and partially overlapping in frequency
fully overlapping in both frequency and time
fully overlapping in frequency, partially overlapping in time
partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	
	Agreement
Confirm the following WA:
Working Assumption (RAN1 112)
For dynamic switching between STxMP SDM scheme and Strp transmission, support the following:
· For Strp transmission: The maximal number of layers of Strp transmission is configured by the maxRank (or Lmax) as in current spec (i.e., Option 1)
· For SDM scheme: configure one single maximal number of layers (separate from maxRank (or Lmax) for Strp) that is applied to the first SRS resource set and the second SRS resource set, separately (i.e., Alt1)
· FFS: Whether/How to enable that the total number of used PUSCH antenna ports for the SDM and Strp is the same. 
· Note: This corresponds to the case that digital ports are shared between the panels
Note: RAN1 supports both implementations that digital ports are shared or separate among panels



This agreement shows that for sTRP transmission the maximal number of layers is configured is as per existing specifications. In our understanding this corresponds to the maximum total number of layers across both panels for Single-DCI STx2P. There is no reason for this value to change when configured with STxMP transmission. Therefore we don’t see the need for the UE to report this as part of 40-6-1, 40-6-1a and 40-6-2
Fundamentally STxMP allows partial or full overlap in time, therefore we propose the following options for 40-6-3a and 40-6-3b: 
· fully/partially overlapping PUSCHs in time and non-overlapping in frequency
· fully overlapping in both time and frequency
· partially or non-overlapping in frequency, partially or fully overlapping in time
	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial/fully-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	




	Ericsson [10]
	This is the FG for supporting codebook based multi-DCI STxMP, There are some FFSs that needs to be addressed: 
“FFS: separate rows for DG-PUSCH+CG-PUSCH, CG-PUSCH+CG-PUSCH, DG-PUSCH+DG-PUSCH”: Separate rows are not needed: a UE that supports 40-6-3a and CG will support all three combinations.
“FFS: how to signal, Partial-overlapping PUSCHs in time and non-overlapping in frequency, Overlapping PUSCHs in time and partially overlapping in frequency, fully overlapping in both frequency and time, fully overlapping in frequency, partially overlapping in time, partially or non-overlapping in frequency, partially or fully overlapping in time”. Here we propose to use the same three options as for PDSCH overlap for multi-DCI multi-TRP (FG 16-2a-x): partial/ full overlap in time + no overlap in frequency, full overlap in time + full overlap in frequency and partial overlap in time + partial overlap in frequency.
	40-6-3a
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG, CG+DG, CG+CG
	1. Support full/partial overlap in time and no overlap in frequency
2. Support full overlap in time and full overlap in frequency
3. Support partial overlap in time and partial overlap in frequency




	Google [11]
	

	Samsung [12]
	For multi-DCI based STxMP PUSCH scheme, following overlapping cases between scheduling types for PUSCH can be supported:
	Agreement (RAN1#110b-e)
Multi-DCI based STxMP PUSCH+PUSCH transmission at least supports the following PUSCH combinations:
· DG-PUSCH + DG-PUSCH
· CG-PUSCH + DG-PUSCH

Agreement (RAN1#111)
Support CG PUSCH + CG PUSCH in multi-DCI based STxMP PUSCH+PUSCH transmission.



In the previous RAN1 meeting, whether to separate DG+CG and CG+CG from FG 40-6-3a and 40-6-3b was remained as FFS. In our view, DG-PUSCH + DG-PUSCH is only basic feature of FG 40-6-3a and 40-6-3b and others are optional features because additional capabilities to manage additional configurations for STxMP CG PUSCH may be required. Therefore, RAN1 needs to define separate FG for ‘DG-PUSCH+CG-PUSCH’ and ‘CG-PUSCH+CG-PUSCH’. For the separate FG, ‘DG-PUSCH+CG-PUSCH’ and ‘CG-PUSCH+CG-PUSCH’ can be candidate values, for example {DG+CG, CG+CG, both}.

Proposal 17: Define a separate FG for ‘DG-PUSCH+CG-PUSCH’ and ‘CG-PUSCH+CG-PUSCH’. ‘DG-PUSCH+CG-PUSCH’ and ‘CG-PUSCH+CG-PUSCH’ can be candidate values for newly defined FG, for example {DG+CG, CG+CG, both}.

If the UE can support multi-DCI based STxMP PUSCH scheme, two PUSCHs which are overlapped in time domain can be scheduled to the UE. RAN1 discussed possible overlapping cases and the following agreement were endorsed:
	Agreement
The multi-DCI based STxMP PUSCH+PUSCH transmission supports fully/partially/non-overlapping in frequency domain and fully/partially overlapping in time domain.
· FFS whether/how to handle the PUSCH power adjustment when two PUSCHs are fully/partially overlapped in time domain (Depending on RAN4’s input on Pcmax requirements).
· Note: No symbol-level power adjustment within a PUSCH transmission occassion in the case of fully/partially overlapping in time domain



In our view, some of overlapping case can require further enhanced UE capability, e.g. the case with partially overlapping in time domain. If two PUSCHs are partially overlapped in time domain, it can effect that the UE determines uplink power control (total transmit power or each transmit power per panel etc.) and prepares two overlapped PUSCHs. On the other hand, we think the fully overlapping case in time domain can be kept in main FG 40-6-3a and 40-6-4b because less capability can be required than partially overlapping cases. Therefore, we suggest making separate a FG to support two partially overlapping PUSCHs in time domain. 

Proposal 18: Separate a FG to support two partially overlapping PUSCHs in time domain

When multi-DCI based STxMP PUSCH scheme is supported, the UE should have the capability to transmit two different PUSCHs simultaneously. In contrast with single-DCI based STxMP PUSCH that one TB is divided into two parts for each panel, two independent TBs are transmitted via two overlapped PUSCHs which are associated with each CORESETPoolIndex. If the gNB schedules two different PUSCHs which are associated with two different CORESETPoolIndex and are overlapped in time domain, the UE will prepare and process two independent TBs to transmit PUSCH+PUSCH STxMP. To prepare two TBs simultaneously, the UE should have the capability on parallel processing. Therefore, we suggest adding the support of parallel processing as basic component of FG 40-6-31 and 40-6-3b. 

Proposal 19: Add the support of parallel processing as basic component of FG 40-6-31 and 40-6-3b.

Considering the above proposals for multi-DCI based PUSCH+PUSCH STxMP scheme, we suggest modifying the FG 40-6-3a and 40-6-3b and add new FGs for possible scheduling combinations and possible overlapping cases:
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	Support parallel processing to prepare two different TBs
FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Fully Ooverlapping PUSCHs in time and non or partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time

	40-6-3a-1
	codebook multi-DCI based STx2P CG PUSCH
	Support multi-DCI based STx2P CG PUSCH:
Candidate value { DG-PUSCH+CG-PUSCH , CG-PUSCH+CG-PUSCH, both }

	40-6-3a-2
	Partial-overlapping codebook PUSCHs in time
	Partially overlapping PUSCHs in time
· non-overlapping in frequency
· partially overlapping in frequency
· fully overlapping in frequency




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
· support for DG-PUSCH+DG-PUSCH configured as codebook based；
· suppot the PUSCHs of fully-overlapping in time and non-overlapping in frequency;
· 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
·  Support of two SRS resource sets with usage set to 'codebook' related to different CoreserPoolIndex;
· Supported number of SRS resources in one SRS resource set related to different CoreserPoolIndex;
· Supported number of layers  for each PUSCH related to different CoresetPoolIndex;

	2-15
	Yes
	n/a
	codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per band
	No
	FR2 only
	Candidate value for component 5: {1,2,4}
Candidate value for component 6: {1,2}

	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-6-3c
	M-DCI based PUSCHs of Fully overlapping both in time and frequency
	Support the M-DCI based PUSCHs of Fully overlapping both in time and partially overlapping in frequency
	
	Yes
	n/a
	M-DCI based PUSCHs of Fully overlapping both in time and frequency is not supported
	Per band
	No
	FR2 only
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-6-3d
	M-DCI based PUSCHs of Fully overlapping in time and partially overlapping in frequency
	Support the M-DCI based PUSCHs of Fully overlapping in time and partially overlapping in frequency
	
	Yes
	n/a
	M-DCI based PUSCHs of Fully overlapping in time and partially overlapping in frequency is not supported
	Per band
	No
	FR2 only
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-6-3e
	M-DCI based PUSCHs of Partially overlapping in time and non-overlapping in frequency
	Support the M-DCI based PUSCHs of Partially overlapping in time and non-overlapping in frequency
	
	Yes
	n/a
	M-DCI based PUSCHs of Partially overlapping in time and non-overlapping in frequency is not supported
	Per band
	No
	FR2 only
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-6-3f
	M-DCI based PUSCHs of Partially overlapping in time and fully overlapping in frequency
	Support the M-DCI based PUSCHs of Partially overlapping in time and fully overlapping in frequency
	
	Yes
	n/a
	M-DCI based PUSCHs of Partially overlapping in time and fully overlapping in frequency is not supported
	Per band
	No
	FR2 only
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-6-4g
	M-DCI based CG PUSCH+CG PUSCH STxMP
	Support of the M-DCI based CG PUSCH+CG PUSCH
	
	Yes
	n/a
	M-DCI based CG PUSCH+CG PUSCH STxMP is not supported
	Per band
	No
	FR2 only
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-6-3h
	M-DCI based DG PUSCH+CG PUSCH STxMP
	Support of the M-DCI based DG PUSCH+CG PUSCH
	
	Yes
	n/a
	M-DCI based DG PUSCH+CG PUSCH STxMP is not supported
	Per band
	No
	FR2 only
	
	
	




	CATT [14]
	40-6-3a and 40-6-3b: 
· In Rel-17, support of CG PUSCH transmission towards multi-TRPs using a single CG configuration is not mandatory for the UE supporting multi-TRP PUSCH repetition. Similarly, DG PUSCH + DG PUSCH can be mandatory feature of multi-DCI based STx2P PUSCH+PUSCH, and DG PUSCH + CG PUSCH and CG PUSCH + CG PUSCH can be optional feature.
· In Rel-16, support of fully/partially overlapping PDSCHs in time and non-overlapping in frequency is basic UE feature of multi-DCI based multi-TRP feature, and support of fully overlapping and partially overlapping in frequency and time are sub-features of multi-DCI based multi-TRP feature. Different from PDSCH reception, transmitting PUSCHs in an overlapping manner or in a non-overlapping require similar UE capabilities. Therefore, we propose that different overlapping cases are basic features of 40-6-3a or 40-6-3b, and no other separate features are needed. With regarding to the wording of overlapping cases, “partial-overlapping PUSCHs in time and non-overlapping in frequency” is included in the case of “partially or non-overlapping in frequency, partially or fully overlapping in time”. Besides, the description of “overlapping PUSCHs in time” is unclear. Therefore, we propose to reword the overlapping cases.
Proposal 26: For 40-6-3a and 40-6-3b, support of DG-PUSCH+CG-PUSCH and support of CG-PUSCH+CG-PUSCH are listed in separate rows.
Proposal 27: For 40-6-3a and 40-6-3b, support of fully/partially overlapping PDSCHs in time and fully/partially/non-overlapping in frequency is basic feature.
	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	1.Support of DG-PUSCH+DG-PUSCH
2. Support of fully/partially overlapping PUSCHs in time and fully/partially/non-overlapping in frequency
FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	1. Support of Multi-DCI STx2P (Simultaneous Transmission across 2 Panels) for codebook based PUSCH with fully overlapping in both frequency and time.
2. Support of two SRS resource sets with usage set to 'codebook'
3. Maximum number of SRS resources in each SRS resource set
4. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set 
5. Maximum number of layers of each overlapping PUSCH
6. Maximum total number of layers across two overlapping PUSCH
FFS: separate rows for 
DG-PUSCH+CG-PUSCH
CG-PUSCH+CG-PUSCH
DG-PUSCH+DG-PUSCH
FFS: how to signal
Partial-overlapping PUSCHs in time and non-overlapping in frequency
Overlapping PUSCHs in time and partially overlapping in frequency
fully overlapping in both frequency and time
fully overlapping in frequency, partially overlapping in time
partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: a combination from the set {DG PUSCH, Type I CG PUSCH, Type II CG PUSCH}

Component 3 candidate values: {1, 2 ,4}

Component 4 candidate values: {1, 2 [,4]}

Component 5 candidate values: {1, 2}

Component 6 candidate values: {2 ,3, 4}

Note: If value 4 is reported for component 3, UE also reports value 4 in FG 16-5c.
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-6-3c
	Multi-DCI STx2P scheme – fully overlapping in frequency, partially overlapping in time for codebook based PUSCH
	Support of Multi-DCI STx2P schedule with two PUSCHs fully overlapping in frequency and partially overlapping in time for codebook based PUSCH 
	
	
	
	
	Per band
	
	FR2 only
	
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3d
	Multi-DCI STx2P scheme – partially or non-overlapping in frequency, fully overlapping in time for codebook based PUSCH
	Support of Multi-DCI STx2P schedule with two PUSCHs partially or non-overlapping in frequency and fully overlapping in time for codebook based PUSCH 
	
	
	
	
	Per band
	
	FR2 only
	
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3e
	Multi-DCI STx2P scheme – partially or non-overlapping in frequency, partially overlapping in time for codebook based PUSCH
	1. Support of Multi-DCI STx2P schedule with two PUSCHs partially or non-overlapping in frequency and partially overlapping in time for codebook based PUSCH
	
	
	
	
	Per band
	
	FR2 only
	
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3f
	Multi-DCI STx2P scheme – fully overlapping in frequency, partially overlapping in time for noncodebook based PUSCH
	1. Support of Multi-DCI STx2P schedule with two PUSCHs fully overlapping in frequency and partially overlapping in time for noncodebook based PUSCH
	
	
	
	
	Per band
	
	FR2 only
	
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3g
	Multi-DCI STx2P scheme – partially or non-overlapping in frequency, fully overlapping in time for noncodebook based PUSCH
	1. Support of Multi-DCI STx2P schedule with two PUSCHs partially or non-overlapping in frequency and fully overlapping in time for noncodebook based PUSCH
	
	
	
	
	Per band
	
	FR2 only
	
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3h
	Multi-DCI STx2P scheme – partially or non-overlapping in frequency, partially overlapping in time for noncodebook based PUSCH
	1. Support of Multi-DCI STx2P schedule with two PUSCHs partially or non-overlapping in frequency and partially overlapping in time for noncodebook based PUSCH
	
	
	
	
	Per band
	
	FR2 only
	
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3i
	Multi-DCI STx2P with different PHY priorities 
	Support of Multi-DCI STx2P with different PHY priorities
	FG12-1
	
	
	
	Per FS
	
	FR2 only
	
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	FG 40-6-3a/40-6-3b
First, we don’t see the need to introduce separate rows for “DG-PUSCH+CG-PUSCH”, “CG-PUSCH+CG-PUSCH”, and “DG-PUSCH+DG-PUSCH”, i.e., these combinations should be baseline.
Proposal 24: No need to introduce separate rows for  “DG-PUSCH+CG-PUSCH”, “CG-PUSCH+CG-PUSCH”, and “DG-PUSCH+DG-PUSCH”

Second, we don’t see the need to signal the UE can support what types of overlapping in time/frequency domain, i.e., any type of overlapping/non-overlapping should be supported as baseline. There is no such capability for Rel-16 M-DCI based PDSCH+PDSCH.
Proposal 25: No need to signal the followings, i.e., any type of overlapping/non-overlapping should be supported as baseline
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· Fully overlapping in both frequency and time
· Fully overlapping in frequency, partially overlapping in time
· Partially or non-overlapping in frequency, partially or fully overlapping in time

Meanwhile, we propose to include the component “The combination of maximal number of layers for each PUSCH when two PUSCHs are overlapped in at least one OFDM symbol” in FG 40-6-3a and FG 40-6-3b, and a UE can report a combination from the candidates {1+1, 1+2, 2+2}. Note that for the case if two PUSCHs are not overlapped in time domain, legacy capability XX-XX is used for the maximal number of layers for each PUSCH
 Proposal 26: Include a component “The combination of maximal number of layers for each PUSCH when two PUSCHs are overlapped in at least one OFDM symbol” in FG 40-6-3a and FG 40-6-3b
· Candidate value for the component: {1+1, 1+2, 2+2}
· Note: For the case if two PUSCHs are not overlapped in time domain, legacy capability FG 2-14/2-15 is used for the maximal number of layers for each PUSCH


	NTT DOCOMO, INC. [21]
	40-6-3a
· Component: 
· Support separate rows for DG+DG, CG+DG, CG+CG.
· Prerequisite FG: 2-14 


	Qualcomm Incorporated [22]
	· For FGs 40-6-3a / 40-6-3b (multi-DCI):
· Regarding the FFS on DG+CG, CG+CG, and DG+DG, we think separate FGs are needed for DG+CG and CG+CG as captured by proposed FGs 40-6-3f and 40-6-3g, while DG+DG should be assumed for the baseline FGs 40-6-3a / 40-6-3b.
· Regarding the FFS on partial/full overlap in time/frequency, similar structure as in FG 16-2a family on DL multi-DCI (16-2a, 16-2a-0, 16-2a-1) can be considered here. In addition, given the additional complexity / RF requirements in case of UL transmissions of partially-overlapping PUSCHs in time domain, we propose the following:
· The basic FGs 40-6-3a / 40-6-3b include fully-overlapping PUSCHs in time and non-overlapping in frequency.
· Proposed FG 40-6-3c includes partial-overlapping PUSCHs in time and non-overlapping in frequency.
· Proposed FG 40-6-3d includes fully-overlapping PUSCHs in frequency and time (similar to Rel-16 FG 16-2a-0).
· Proposed FG 40-6-3e includes overlapping PUSCHs in time and partially overlapping in frequency (similar to Rel-16 FG 16-2a-1).
· For the detailed components and candidate values: The proposed components are analogous to that of FGs 40-6-1 / 40-6-1a discussed above (for single-DCI) by additionally considering the structure of Rel-16 FG 16-2a (DL multi-DCI), i.e., for the component “Maximum number of PUSCHs per CORESETPoolIndex per slot”.
· The reporting type for FGs 40-6-3a / 40-6-3b should be “per FSPC” consistent with the corresponding Rel-16 FG 16-2a for DL multi-DCI.
	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
1. Support of multi-DCI based STxMP PUSCH+PUSCH for codebook-based PUSCH: Support fully-overlapping PUSCHs in time and non-overlapping in frequency
2. Support of two SRS resource sets with usage set to 'codebook' associated with two coresetPoolInde values
3. Supported number of SRS resources in one SRS resource set
4. Supported number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain
5. Supported number of PUSCH ports for each PUSCH of PUSCH+PUSCH overlapping in time domain
6. Maximum number of PUSCHs per CORESETPoolIndex per slot
	2-14
	Yes
	N/A
	
	Per FSPC
	n/a
	FR2 only
	n/a
	Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex.

Component 3 candidate values: {1,2,4}

Note: If value 4 is reported for component 3, UE also reports value 4 in FG 16-5c.

Component 4 candidate values: {1,2}

Component 5 candidate values: {1,2,4}
Note: If a row of the TPMI consists of all 0’s, the corresponding PUSCH port is not counted.

Component 6 candidate values: {1,2,3,4,7}
Note: per SCS, similar with Rel-15

	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3c
	Partial-overlapping PUSCHs in time and non-overlapping in frequency 
	Support partial-overlapping PUSCHs in time and non-overlapping in frequency
	
	Yes
	N/A
	
	Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3d
	Overlapping PUSCHs in time and fully overlapping in frequency and time
	Support PUSCHs with fully overlapping REs, i.e. the allocated REs for PUSCH associated with CORESETPoolIndex = 0 and PUSCH associated with CORESETPoolIndex = 1 are exactly the same REs
	
	Yes
	N/A
	
	Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3e
	Overlapping PUSCHs in time and partially overlapping in frequency
	Support PUSCHs with partially overlapping REs, i.e. the allocated REs for PUSCH associated with CORESETPoolIndex = 0 and PUSCH associated with CORESETPoolIndex = 1 are partially overlapped, with at least one RE
	
	Yes
	N/A
	
	Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3f
	Multi-DCI based STx2P for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH
	
	Yes
	N/A
	
	Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3g
	Multi-DCI based STx2P for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH
	
	Yes
	N/A
	
	Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-6-3b
· FFS1: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
- we recommend to have the three options as component values in the FG. Thus, a new FG is not needed.FFS2: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
- Same recommendation as for FG 40-6-3a FFS2
	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH in DG+DG, CG + CG, or DG + CG fashion
	FFS: separate rows for   support for
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	Yes
	n/a
	
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Regarding FG 40-6-3a, separate rows for DG-PUSCH+DG-PUSCH, CG-PUSCH +CG-PUSCH, DG-PUSCH +CG-PUSCH are needed since the requirement is different for UE implementation. Similarly, separate rows for DG-PUSCH+DG-PUSCH, CG-PUSCH +CG-PUSCH, DG-PUSCH +CG-PUSCH are needed in FG 40-6-3b.
Regarding the overlapping in frequency and time of FG 40-6-3a and FG 40-6-3b, similar to FG 16-2a, support of fully/partial overlapping PUSCH in time and non-overlapping in frequency should remain as components of FG 40-6-3a and FG 40-6-3b. In addition, similar to FG 16-2a-0, separate row is needed for supporting fully overlapping PUSCH in time and frequency and similar to FG 16-2a-1, separate row is needed for supporting partial overlapping PUSCH in time and frequency.
Proposal 5-7: 
Regarding FG 40-6-3a and FG 40-6-3b:
· Support separate rows for DG-PUSCH+DG-PUSCH, CG-PUSCH +CG-PUSCH, DG-PUSCH +CG-PUSCH
· Support fully/partial overlapping PUSCH in time and non-overlapping in frequency as a component of each of the above three FGs;
· Separate row is needed for supporting fully overlapping PUSCH in time and frequency; 
· Separate row is needed for supporting partial overlapping PUSCH in time and frequency.
	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-6-3b, similar to the update of FG 40-6-3a,
· The first FFS part should be removed.
· For the first FFS part, it is sufficient to generally specify that two PUSCHs are fully/partially-overlapped in time domain and fully/partially/non-overlapped in frequency domain.
· In addition, the components of the number of SRS resource sets, the supported number of SRS resources in one SRS resource set and the maximal number of MIMO layers of PUSCH associated each SRS resource set should be added.
· FG 2-15 and FG 16-2a should be adopted as the prerequisite FGs.
	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
1. Support of multi-DCI based STx2P PUSCH+PUSCH in NCB scheme
2. Support of STx2P PUSCH+PUSCH are fully/partially-overlapped in time domain and fully/partially/non-overlapped in frequency domain
3. Support of two SRS resource sets with usage set to 'nonCodebook'
4. Supported number of SRS resources in one SRS resource set
5. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SDM scheme
6. Maximum number of simultaneous transmitted SRS resources at one symbol
7. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol 
	16-2a, 2-15
	
	
	
	
	
	
	
	
	




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	Support of codebook multi-DCI based STx2P PUSCH+PUSCH
components
1. DG-PUSCH+CG-PUSCH
2. CG-PUSCH+CG-PUSCH
3. DG-PUSCH+DG-PUSCH
FFS: how to signal
Partial-overlapping PUSCHs in time and non-overlapping in frequency
Overlapping PUSCHs in time and partially overlapping in frequency
fully overlapping in both frequency and time
fully overlapping in frequency, partially overlapping in time
partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	
	Agreement
Confirm the following WA:
Working Assumption (RAN1 112)
For dynamic switching between STxMP SDM scheme and Strp transmission, support the following:
· For Strp transmission: The maximal number of layers of Strp transmission is configured by the maxRank (or Lmax) as in current spec (i.e., Option 1)
· For SDM scheme: configure one single maximal number of layers (separate from maxRank (or Lmax) for Strp) that is applied to the first SRS resource set and the second SRS resource set, separately (i.e., Alt1)
· FFS: Whether/How to enable that the total number of used PUSCH antenna ports for the SDM and Strp is the same. 
· Note: This corresponds to the case that digital ports are shared between the panels
Note: RAN1 supports both implementations that digital ports are shared or separate among panels



This agreement shows that for sTRP transmission the maximal number of layers is configured is as per existing specifications. In our understanding this corresponds to the maximum total number of layers across both panels for Single-DCI STx2P. There is no reason for this value to change when configured with STxMP transmission. Therefore we don’t see the need for the UE to report this as part of 40-6-1, 40-6-1a and 40-6-2
Fundamentally STxMP allows partial or full overlap in time, therefore we propose the following options for 40-6-3a and 40-6-3b: 
· fully/partially overlapping PUSCHs in time and non-overlapping in frequency
· fully overlapping in both time and frequency
· partially or non-overlapping in frequency, partially or fully overlapping in time
	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial/fully-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	




	Ericsson [10]
	This is the FG for supporting non-codebook based multi-DCI STxMP, There are some FFSs that needs to be addressed: 
“FFS: separate rows for DG-PUSCH+CG-PUSCH, CG-PUSCH+CG-PUSCH, DG-PUSCH+DG-PUSCH”: Separate rows are not needed: a UE that supports 40-6-3b and CG will support all three combinations.
“FFS: how to signal, Partial-overlapping PUSCHs in time and non-overlapping in frequency, Overlapping PUSCHs in time and partially overlapping in frequency, fully overlapping in both frequency and time, fully overlapping in frequency, partially overlapping in time, partially or non-overlapping in frequency, partially or fully overlapping in time”. Here we propose to use the same three options as for PDSCH overlap for multi-DCI multi-TRP (FG 16-2a-x): partial/ full overlap in time + no overlap in frequency, full overlap in time + full overlap in frequency and partial overlap in time + partial overlap in frequency.
	40-6-3b
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG, CG+DG, CG+CG
	1. Support full/partial overlap in time and no overlap in frequency
2. Support full overlap in time and full overlap in frequency
3. Support partial overlap in time and partial overlap in frequency 




	Google [11]
	

	Samsung [12]
	For multi-DCI based STxMP PUSCH scheme, following overlapping cases between scheduling types for PUSCH can be supported:
	Agreement (RAN1#110b-e)
Multi-DCI based STxMP PUSCH+PUSCH transmission at least supports the following PUSCH combinations:
· DG-PUSCH + DG-PUSCH
· CG-PUSCH + DG-PUSCH

Agreement (RAN1#111)
Support CG PUSCH + CG PUSCH in multi-DCI based STxMP PUSCH+PUSCH transmission.



In the previous RAN1 meeting, whether to separate DG+CG and CG+CG from FG 40-6-3a and 40-6-3b was remained as FFS. In our view, DG-PUSCH + DG-PUSCH is only basic feature of FG 40-6-3a and 40-6-3b and others are optional features because additional capabilities to manage additional configurations for STxMP CG PUSCH may be required. Therefore, RAN1 needs to define separate FG for ‘DG-PUSCH+CG-PUSCH’ and ‘CG-PUSCH+CG-PUSCH’. For the separate FG, ‘DG-PUSCH+CG-PUSCH’ and ‘CG-PUSCH+CG-PUSCH’ can be candidate values, for example {DG+CG, CG+CG, both}.

Proposal 17: Define a separate FG for ‘DG-PUSCH+CG-PUSCH’ and ‘CG-PUSCH+CG-PUSCH’. ‘DG-PUSCH+CG-PUSCH’ and ‘CG-PUSCH+CG-PUSCH’ can be candidate values for newly defined FG, for example {DG+CG, CG+CG, both}.

If the UE can support multi-DCI based STxMP PUSCH scheme, two PUSCHs which are overlapped in time domain can be scheduled to the UE. RAN1 discussed possible overlapping cases and the following agreement were endorsed:
	Agreement
The multi-DCI based STxMP PUSCH+PUSCH transmission supports fully/partially/non-overlapping in frequency domain and fully/partially overlapping in time domain.
· FFS whether/how to handle the PUSCH power adjustment when two PUSCHs are fully/partially overlapped in time domain (Depending on RAN4’s input on Pcmax requirements).
· Note: No symbol-level power adjustment within a PUSCH transmission occassion in the case of fully/partially overlapping in time domain



In our view, some of overlapping case can require further enhanced UE capability, e.g. the case with partially overlapping in time domain. If two PUSCHs are partially overlapped in time domain, it can effect that the UE determines uplink power control (total transmit power or each transmit power per panel etc.) and prepares two overlapped PUSCHs. On the other hand, we think the fully overlapping case in time domain can be kept in main FG 40-6-3a and 40-6-4b because less capability can be required than partially overlapping cases. Therefore, we suggest making separate a FG to support two partially overlapping PUSCHs in time domain. 

Proposal 18: Separate a FG to support two partially overlapping PUSCHs in time domain

When multi-DCI based STxMP PUSCH scheme is supported, the UE should have the capability to transmit two different PUSCHs simultaneously. In contrast with single-DCI based STxMP PUSCH that one TB is divided into two parts for each panel, two independent TBs are transmitted via two overlapped PUSCHs which are associated with each CORESETPoolIndex. If the gNB schedules two different PUSCHs which are associated with two different CORESETPoolIndex and are overlapped in time domain, the UE will prepare and process two independent TBs to transmit PUSCH+PUSCH STxMP. To prepare two TBs simultaneously, the UE should have the capability on parallel processing. Therefore, we suggest adding the support of parallel processing as basic component of FG 40-6-31 and 40-6-3b. 

Proposal 19: Add the support of parallel processing as basic component of FG 40-6-31 and 40-6-3b.

Considering the above proposals for multi-DCI based PUSCH+PUSCH STxMP scheme, we suggest modifying the FG 40-6-3a and 40-6-3b and add new FGs for possible scheduling combinations and possible overlapping cases:
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	Support parallel processing to prepare two different TBs
FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Fully Ooverlapping PUSCHs in time and non or partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time

	40-6-3b-2
	noncodebook multi-DCI based STx2P CG PUSCH
	Support multi-DCI based STx2P CG PUSCH:
Candidate value { DG-PUSCH+CG-PUSCH , CG-PUSCH+CG-PUSCH, both }

	40-6-3b-3
	Partial-overlapping noncodebook PUSCHs in time
	Partially overlapping PUSCHs in time
· non-overlapping in frequency
· partially overlapping in frequency
fully overlapping in frequency




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
1. support for DG-PUSCH+DG-PUSCH configured as non-codebook based；
2. suppot the PUSCHs of fully-overlapping in time and non-overlapping in frequency;
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4.  Support of two SRS resource sets with usage set to 'codebook' related to different CoreserPoolIndex;
5. Supported number of SRS resources in one SRS resource set related to different CoreserPoolIndex;
6. Supported number of layers  for each PUSCH related to different CoresetPoolIndex;

	2-15a
	Yes
	n/a
	noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported.
	Per band
	No
	FR2 only
	Candidate value for component 5: {1,2,4}
Candidate value for component 6: {1,2}

	
	Optional with capability signalling




	CATT [14]
	40-6-3a and 40-6-3b: 
· In Rel-17, support of CG PUSCH transmission towards multi-TRPs using a single CG configuration is not mandatory for the UE supporting multi-TRP PUSCH repetition. Similarly, DG PUSCH + DG PUSCH can be mandatory feature of multi-DCI based STx2P PUSCH+PUSCH, and DG PUSCH + CG PUSCH and CG PUSCH + CG PUSCH can be optional feature.
· In Rel-16, support of fully/partially overlapping PDSCHs in time and non-overlapping in frequency is basic UE feature of multi-DCI based multi-TRP feature, and support of fully overlapping and partially overlapping in frequency and time are sub-features of multi-DCI based multi-TRP feature. Different from PDSCH reception, transmitting PUSCHs in an overlapping manner or in a non-overlapping require similar UE capabilities. Therefore, we propose that different overlapping cases are basic features of 40-6-3a or 40-6-3b, and no other separate features are needed. With regarding to the wording of overlapping cases, “partial-overlapping PUSCHs in time and non-overlapping in frequency” is included in the case of “partially or non-overlapping in frequency, partially or fully overlapping in time”. Besides, the description of “overlapping PUSCHs in time” is unclear. Therefore, we propose to reword the overlapping cases.
Proposal 26: For 40-6-3a and 40-6-3b, support of DG-PUSCH+CG-PUSCH and support of CG-PUSCH+CG-PUSCH are listed in separate rows.
Proposal 27: For 40-6-3a and 40-6-3b, support of fully/partially overlapping PDSCHs in time and fully/partially/non-overlapping in frequency is basic feature.
	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	1.Support of DG-PUSCH+DG-PUSCH
2. Support of fully/partially overlapping PUSCHs in time and fully/partially/non-overlapping in frequency
FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· partially or non-overlapping in frequency, partially or fully overlapping in time




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	1. Support of Multi-DCI STx2P (Simultaneous Transmission across 2 Panels) for non-codebook based PUSCH with fully overlapping in both frequency and time.
2. Support of two SRS resource sets with usage set to 'nonCodebook'
3. Maximum number of SRS resources in each SRS resource set
4. Maximum number of simultaneous transmitted SRS at one symbol per SRS resource set
5. Maximum number of layers of each overlapping PUSCH
6. Maximum total number of layers across two overlapping PUSCH
FFS: separate rows for 
DG-PUSCH+CG-PUSCH
CG-PUSCH+CG-PUSCH
DG-PUSCH+DG-PUSCH
FFS: how to signal
Partial-overlapping PUSCHs in time and non-overlapping in frequency
Overlapping PUSCHs in time and partially overlapping in frequency
fully overlapping in both frequency and time
fully overlapping in frequency, partially overlapping in time
partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: a combination from the set {DG PUSCH, Type I CG PUSCH, Type II CG PUSCH}

Component 3 candidate values: {1, 2 ,3, 4}

Component 4 candidate values: {1, 2, 3, 4}

Component 5 candidate values: {1, 2}

Component 6 candidate values: {2 ,3, 4}
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	FG 40-6-3a/40-6-3b
First, we don’t see the need to introduce separate rows for “DG-PUSCH+CG-PUSCH”, “CG-PUSCH+CG-PUSCH”, and “DG-PUSCH+DG-PUSCH”, i.e., these combinations should be baseline.
Proposal 24: No need to introduce separate rows for  “DG-PUSCH+CG-PUSCH”, “CG-PUSCH+CG-PUSCH”, and “DG-PUSCH+DG-PUSCH”

Second, we don’t see the need to signal the UE can support what types of overlapping in time/frequency domain, i.e., any type of overlapping/non-overlapping should be supported as baseline. There is no such capability for Rel-16 M-DCI based PDSCH+PDSCH.
Proposal 25: No need to signal the followings, i.e., any type of overlapping/non-overlapping should be supported as baseline
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· Fully overlapping in both frequency and time
· Fully overlapping in frequency, partially overlapping in time
· Partially or non-overlapping in frequency, partially or fully overlapping in time

Meanwhile, we propose to include the component “The combination of maximal number of layers for each PUSCH when two PUSCHs are overlapped in at least one OFDM symbol” in FG 40-6-3a and FG 40-6-3b, and a UE can report a combination from the candidates {1+1, 1+2, 2+2}. Note that for the case if two PUSCHs are not overlapped in time domain, legacy capability XX-XX is used for the maximal number of layers for each PUSCH
 Proposal 26: Include a component “The combination of maximal number of layers for each PUSCH when two PUSCHs are overlapped in at least one OFDM symbol” in FG 40-6-3a and FG 40-6-3b
· Candidate value for the component: {1+1, 1+2, 2+2}
· Note: For the case if two PUSCHs are not overlapped in time domain, legacy capability FG 2-14/2-15 is used for the maximal number of layers for each PUSCH


	NTT DOCOMO, INC. [21]
	40-6-3b
· Component:  
· Support separate rows for DG+DG, CG+DG, CG+CG.
· Prerequisite FG: 2-15.


	Qualcomm Incorporated [22]
	· For FGs 40-6-3a / 40-6-3b (multi-DCI):
· Regarding the FFS on DG+CG, CG+CG, and DG+DG, we think separate FGs are needed for DG+CG and CG+CG as captured by proposed FGs 40-6-3f and 40-6-3g, while DG+DG should be assumed for the baseline FGs 40-6-3a / 40-6-3b.
· Regarding the FFS on partial/full overlap in time/frequency, similar structure as in FG 16-2a family on DL multi-DCI (16-2a, 16-2a-0, 16-2a-1) can be considered here. In addition, given the additional complexity / RF requirements in case of UL transmissions of partially-overlapping PUSCHs in time domain, we propose the following:
· The basic FGs 40-6-3a / 40-6-3b include fully-overlapping PUSCHs in time and non-overlapping in frequency.
· Proposed FG 40-6-3c includes partial-overlapping PUSCHs in time and non-overlapping in frequency.
· Proposed FG 40-6-3d includes fully-overlapping PUSCHs in frequency and time (similar to Rel-16 FG 16-2a-0).
· Proposed FG 40-6-3e includes overlapping PUSCHs in time and partially overlapping in frequency (similar to Rel-16 FG 16-2a-1).
· For the detailed components and candidate values: The proposed components are analogous to that of FGs 40-6-1 / 40-6-1a discussed above (for single-DCI) by additionally considering the structure of Rel-16 FG 16-2a (DL multi-DCI), i.e., for the component “Maximum number of PUSCHs per CORESETPoolIndex per slot”.
· The reporting type for FGs 40-6-3a / 40-6-3b should be “per FSPC” consistent with the corresponding Rel-16 FG 16-2a for DL multi-DCI.
	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
1. Support of multi-DCI based STxMP PUSCH+PUSCH for non-codebook-based PUSCH: Support fully overlapping PUSCHs in time and non-overlapping in frequency
2. Support of two SRS resource sets with usage set to 'nonCodebook' associated with two coresetPoolInde values
3. Supported number of SRS resources in one SRS resource set
4. Supported number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain
5. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol
6. Maximum number of PUSCHs per CORESETPoolIndex per slot
	2-15
	Yes
	N/A
	
	Per FSPC
	n/a
	FR2 only
	n/a
	Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex.


Component 3 candidate values: {1,2,3,4}

Component 4 candidate values: {1,2}

Component 5 candidate values: {1,2,3,4}

Component 6 candidate values: {1,2,3,4,7}
Note: per SCS, similar with Rel-15
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3b-1
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-3b-1
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	
	
	Yes
	n/a
	
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-6-3b-1
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	
	
	
	
	
	
	
	
	
	
	




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-6-3b-1, similar to the update of FG 40-6-3a,
· FG 2-15a and FG 40-6-3b should be adopted as the prerequisite FGs.
	40. NR_MIMO_evo_DL_UL
	40-6-3b-1
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	
	2-15a, 40-6-3b
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	This is like FG 40-6-1b for multi-DCI based STxMP. FG 2-15a should be the prerequisite for this FG, and the type should be per band.
	40-6-3b-1
	Association between CSI-RS resources and SRS for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	




	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3b-1
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook PUSCH of M-DCI based STxMP
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a,40-6-3b
	Yes
	n/a
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported.
	Per band
	No
	FR2 only
	
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-3b-1
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook multi-DCI based STx2P PUSCH+PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	
	
	
	
	Per band
	
	
	
	Component 2 candidate values: {1 to 8}

Component 3 candidate values: {1 to 8}

Component 4 candidate values: {0 to 8}

Component 5 candidate values: {1 to 16}

Component 6 candidate values: {1 to 2}

	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-6-3b-1
· Component: same components as 40-6-1b and 40-6-2b should be included.
· 1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SFN scheme for PUSCH
· 2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP. Candidate value {1 to 8}.
· 3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP. Candidate value {1 to 8}
· 4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP. Candidate value {0 to 8}
· 5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS. Candidate value {1 to 16}
· 6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously. Candidate value {1,2}
· Prerequisite FG: 40-6-3b, 2-15a


	Qualcomm Incorporated [22]
	· For 40-6-3b-1: The proposed changes are similar to 40-6-1b or 40-6-2b.
	40. NR_MIMO_evo_DL_UL
	40-6-3b-1
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook-based multi-DCI based STxMP
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a
	Yes
	N/A
	
	Per band
	n/a
	FR2 only
	n/a
	Component 2: {1 to 8}
Component 3: {1 to 8}
Component 4: {0 to 8}
Component 5: {1 to 16}
Component 6: {1,2}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	1. Support of single-DCI based STx2P SFN scheme for PUCCH
2. Supported PUCCH formats for STxMP SFN scheme
	23-3-2d 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	1. Support of single-DCI based STx2P SFN scheme for PUCCH
2. Supported PUCCH formats for STxMP SFN scheme
	23-3-2d 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-6-4, we have the following proposal:
Proposal 5-6: For FG 40-6-4, support Per FS reporting granularity.
	40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	1. Support of single-DCI based STx2P SFN scheme for PUCCH
2. Supported PUCCH formats for STxMP SFN scheme
	23-3-2d 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	1. Support of single-DCI based STx2P SFN scheme for PUCCH
2. Supported PUCCH formats for STxMP SFN scheme
	23-3-2d 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	1. Support of single-DCI based STx2P SFN scheme for PUCCH
2. Supported PUCCH formats for STxMP SFN scheme
	23-3-2d 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH is not supported
	Per FS
	No 
	FR2 only
	

	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	1. Support of single-DCI based STx2P SFN scheme for PUCCH
2. Supported PUCCH formats for STxMP SFN scheme
	23-3-2d 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-4a
	Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time
	Support of enabling Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time
	
	
	
	
	Per band
	
	FR2 only
	
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	

	Qualcomm Incorporated [22]
	· For FG 40-6-4 (SFN PUCCH): 
· The pre-requisite “23-3-2d” should be deleted. Although this seems to be non-highlighted (i.e., agreed), we believe this was not the intention (was a typo or mistake) as Rel-17 FG “23-3-2d” has nothing to do with SFN PUCCH (FG 23-3-2d is related to updating two spatial relation info’s for a group of PUCCH resources, and SFN PUCCH is not even based on spatial relation info framework.
· Reporting type should be per FS.
· Detail of candidate value for component 2 is also added.
· A new FG (40-6-4a) is added given the agreement in RAN1 #114 on “It is subject to UE capability to support enabling Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.”
	40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	1. Support of single-DCI based STx2P SFN scheme for PUCCH
2. Supported PUCCH formats for STxMP SFN scheme
	23-3-2d 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	Component 2 candidate values: {PF0/2, PF1/3/4, PF0-4}

	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-4a
	Dynamic indication of repetition number for SFN scheme for PUCCH
	Support STxMP SFN PUCCH scheme together with the Rel-17 dynamic indication of repetition number
	40-6-4
	Yes
	n/a
	
	Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	
	
	
	
	
	
	
	
	
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	
	
	Yes
	n/a
	
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	
	
	
	
	
	
	
	
	
	
	




	Spreadtrum Communications [4]
	

	ZTE [5]
	· For FG 40-6-5, 
· Note that two Alts were adopted to enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission and each of them is subject to UE capability, hence it is needed to capture this in the part of component.
	Agreement
To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability


· Its prerequisite should include FG 23-5-1.

	40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	Support of one of {Mode 1, Mode 2, both Mode 1 and Mode 2}
· Note: Mode 1 is that the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Note: Mode 2 is that the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
	23-5-1
	
	
	
	
	
	
	
	
	




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	RAN1 agreed two alternatives for group-based beam reporting for STx2P. For Alt1, simultaneous UL transmission is possible. For Alt 2, simultaneous UL transmission and simultaneous DL reception is possible. There is a need for separate rows. We propose to add a row FG 40-6-5a.
	40-6-5
	Support UL-only group-based beam reporting for STx2P
	1. Max number N of beam groups (M=2 beams per beam group) in a single L1-RSRP reporting instance based on measurement on two CMR resource sets 
2. Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs 
3. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets 
(Follow FG 23-5-1)




	Google [11]
	

	Samsung [12]
	
RAN1 agreed enhance group-based beam reporting to support UL STxMP schemes. 
	Agreement
To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability




In the agreement, Alt1 (the reported beam pair(s) can be used for both UL simultaneous transmission and DL simultaneous reception) and/or Alt2 (the reported beam pair(s) can be used for only UL simultaneous transmission) are supported depending on UE capability reporting. Therefore, if the UE supports UL STxMP scheme(s), the UE should report the possible scheme of group based beam reporting. To report the possible reporting scheme, we suggest following updates of FG 40-6-5 with reference to the above agreement and introduced Rel-17 FG 23-5-1 (Group based L1 RSRP reporting enhancements). As additional FFS point, we think RAN1 needs to discuss on prerequisite for FG 40-6-5, especially, whether FG 23-5-1 can be prerequisite or not. 
	40-6-5
	Support grouped-based beam Group based L1-RSRP reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
- Component 1 candidate values: {DL and UL, UL only}

2. Max number N of beam groups (M=2 beams per beam group) in a single L1-RSRP reporting instance based on measurement on two CMR resource sets

3. Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs

4. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets across all CCs




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support of the reported mode for group-based beam reporting for STxMP transmission;
2. Max number N of beam pairs  in a single L1-RSRP reporting instance for STxMP transmission;

	23-5-1
	Yes
	n/a
	Group-based beam reporting for STx2P is not supported
	Per Band
	No
	FR2 only
	Candidate value for component 1: {Joint ULand DL,  UL only, both};
Candidate value for component 2: {1,2,3,4}

	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support grouped-based beam reporting for STx2P

	
	
	
	
	Per band
	
	FR2 only
	
	Component 1 candidate value: {mode 1, mode 2, both}

Note:
Mode 1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
Mode 2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	FG 40-6-5
In this FG, based on the following agreement, supporting Alt1 and/or Alt2 is subject to UE capability. Thus, a UE can report a value from the candidate {JointULandDL, ULOnly, both JointULandDL and ULOnly}.
	Agreement
To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability



Proposal 27: Support the following candidate value for the component “Support grouped-based beam reporting for STx2P” in FG 40-6-5
· {JointULandDL, ULOnly, both JointULandDL and ULOnly}


	NTT DOCOMO, INC. [21]
	40-6-5
· Component: similar components as Rel-17 group based beam reporting can be included. Following components can be included.
· Max number of beam groups in a beam reporting. Candidate values: {1,2,3,4}.
· Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs. Candidate values: {2,3,4,8,16,32,64}
· Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets across all CCs. Candidate values: {8,16,32,64,128}


	Qualcomm Incorporated [22]
	· For FG 40-6-5:
· For component 1, the proposal captures the following RAN1 agreement.
· Components 2/3/4, their candidate values, and the note are consistent with Rel-17 FG 23-5-1 (Rel-17 group-based L1-RSRP).Agreement
To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability


	40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Supported mode of group-based beam reporting for STx2P
2. Max number N of beam groups (M=2 beams per beam group) in a single L1-RSRP reporting instance based on measurement on two CMR resource sets 
3. Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs
4. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets across all CCs
	
	Yes
	N/A
	
	Per band
	n/a
	FR2 only
	n/a
	Component 1 candidate values: {JointULandDL, ULOnly, both}

Component 2 candidate values: {1,2,3,4}
Component 3 candidate values: {2,3,4,8,16,32,64}
Component 4 candidate values: {8, 16, 32, 64, 128}

Note: components 3 and 4 are also counted in FG 16-1g, 16-1g-1, and 23-5-1.
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for codebook based PUSCH
2. Supported maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
	FFS
	Yes
	n/a
	Codebook-based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for codebook based PUSCH
2. Supported maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
	FFS
	Yes
	n/a
	Codebook-based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Supported maximal number of PUSCH MIMO layers for codebook based PUSCH
2. Supported maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
	FFS
	Yes
	n/a
	Codebook-based 8Tx PUSCH is not supported
	Per FSPC
	No
	No
	No
	1. Component candidate values: {1,2,3,4,5,6,7,8}

A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for codebook based PUSCH
2. Supported maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
	2-12
	Yes
	n/a
	Codebook-based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	A UE that supports FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for codebook based PUSCH
2. Supported maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
	FFS

2-14
	Yes
	n/a
	Codebook-based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d

Component 1 candidate values: {1,2,3,4,5,6,7,8}

Component 2 candidate values: {1,2}

	Optional with capability signaling




	CATT [14]
	40-7-1: 
· Similar as FG 2-14 (basic UE features for codebook based PUSCH transmission in Rel-15),  for FG 40-7-1,
· It can be a FG per FSPC.
· The candidate values of component-1 can be {no-codebook based MIMO, 1, 2, 4, 8}.
· The candidate values of component-2 can be {1, 2}.
· Since a UE supports FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d, we propose to adopt FGs 40-7-1a/b/c/d as prerequisite FGs of FG 40-7-1.
· Since a UE supports FG 40-7-1 has to support 8-port SRS for codebook based PUSCH transmission, we propose to add a new component in FG 40-7-1 to clarify that a UE reports 40-7-1 also supports 8-port comb-2 SRS without TDM and 8-port comb-4 SRS without TDM for codebook based PUSCH transmission.
Proposal 28: Adopt the following changes for FG 40-7-1: 
	40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for codebook based PUSCH
2. Supported maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. Support 8-port comb-2 SRS without TDM and 8-port comb-4 SRS without TDM for codebook based PUSCH transmission
	FFS
At least one of 40-7-1a, 40-7-1b, 40-7-1c and 40-7-1d
	Yes
	n/a
	Codebook-based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	
Component-1:
Candidate value: {no-codebook based MIMO, 1, 2, 4, 8}
Component-2
Candidate value: {1, 2}
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for codebook based PUSCH
2. Supported maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
	FFS
	Yes
	n/a
	Codebook-based 8Tx PUSCH is not supported
	[Per FSPC]Per FSPC
	No
	No
	No
	Component 1 candidate values: {1, 2, [3,] 4, [5, 6, 7,] 8}

Component 2 candidate values: {1, 2}

A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-1
· Prerequisite FG: 2-14 (CB based PUSCH).


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for codebook based PUSCH
2. Supported maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
	
	YES
	N/A
	
	[Per FSPC]
	NO
	NO
	NO
	Component 1 candidate values: {1,2,3,4,5,6,7,8}

A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH—[full-coherent codebook]
	Support of codebook-based 8Tx PUSCH—[full-coherent codebook]
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[full-coherent] codebook is not supported
	[Per FSPC]
	No
	No
	No
	FFS: whether to (N1,N2) as component or new row
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-7-1a
· FFS: whether to (N1,N2) as component or new row: we recommend to include (N1.N2) as components. We also included the candidate values.
	40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH—[full-coherent codebook]
	Support of codebook-based 8Tx PUSCH—[full-coherent codebook]
Ng= 1
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[full-coherent] codebook is not supported
	[Per FSPC]
	No
	No
	No
	[bookmark: _Hlk145534517]FFS: whether to (N1,N2) as component or new row
components (N1, N2) ={ (2,2), (4,1), both (2,2) and (4,1)}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	For FG 40-7-1a, (N1, N2) value is an optional capability for a full-coherent 8TX UE and can be a component of the full-coherent codebook parameters. The content in square brackets in FG 40-7-1a~40-7-1d, i.e. “full-coherent codebook” “partial-coherent codebook” “non-coherent codebook”, can be supported.
Proposal 20: Support “full-coherent codebook” “partial-coherent codebook” “non-coherent codebook” in square brackets in FG 40-7-1a~40-7-1d.
Proposal 21: For FG-40-7-1a, (N1, N2) value can be a component of the full-coherent codebook parameters.

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH—[full-coherent codebook], Ng=1
	1. Support of codebook-based 8Tx PUSCH—[full-coherent codebook] Ng=1
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—full-coherent codebook, Ng=1
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[full-coherent codebook], Ng=1 codebook is not supported
	Per FSPC
	No
	No
	No
	FFS: whether to (N1,N2) as component or new row
2. Component candidate values: {(4,1), (2,2), both}
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH—[full-coherent codebook]
	Support of codebook-based 8Tx PUSCH—[full-coherent codebook]

Supported combinations of {N1, N2}
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[full-coherent codebook] codebook is not supported
	[Per FSPC]
	No
	No
	No
	FFS: whether to (N1,N2) as component or new row
	Optional with capability signaling
Component values
{N1,N2}={2,2}, {4,1}




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-7-1a
	Codebook-based 8Tx PUSCH—codebook1 [full-coherent codebook]
	Supported codebooks: {codebook1=ng1n4n1 and/or codebook1=ng1n4n1}




	Google [11]
	

	Samsung [12]
	· FG 40-7-1a: 
· following running RAN2 CR on Rel.18 RRC parameter, where ng1n4n1 and ng1n2n2 are used for two values  (1,4,1) and (1,2,2), (N1,N2) can be included as a component of this row. In particular, the component can be . 
· Re the text on full-coherent, since this has been used in legacy (Rel.15 UL codebooks), for consistency, it should be included in the description of this row. Besides, since Ng=1 is included in the RRC parameter, both Ng=1 and full-coherent can be included.
	40-7-1a
	Codebook-based 8Tx PUSCH—[full-coherent codebook]
	Support of codebook-based 8Tx PUSCH—[full-coherent codebook]
	40-7-1
	Codebook-based 8Tx PUSCH—[full-coherent] codebook is not supported
	[Per FSPC]
	FFS: whether to (N1,N2) as component or new row




	Xiaomi [13]
	· Support (N1,N2) as component in FG 40-7-1a.
	40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH—[full-coherent codebook]
	1. Support of codebook-based 8Tx PUSCH—[full-coherent codebook]

2. Supported number of antenna ports in the horizontal and vertical dimensions (N1,N2).

	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[full-coherent] codebook is not supported
	[Per FSPC]
	No
	No
	No
	FFS: whether to (N1,N2) as component or new row

Component 1 candidate values: {(4,1),(2,2)}
	Optional with capability signaling




	CATT [14]
	40-7-1a: 
· In RAN1 #112 meeting, it has been agreed that the following combinations of (N1, N2) for Ng =1 are supported: (N1, N2) = (4, 1) and (N1, N2) = (2, 2). There is no motivation for an UE to report both of (4, 1) and (2, 2) for (N1, N2). Therefore reporting only one of (4, 1) and (2, 2) by FG 40-7-1a can be considered, i.e., (N1,N2) can be a component of  FG 40-7-1a, with 2 candidate values corresponds to (4, 1) and (2, 2) respectively.
· In Rel-17, the prerequisite FG for PUSCH codebook coherency subset (i.e., FG 2-13) is the FG for the basic PUSCH transmission (i.e., 2-12). Similarly, FG 40-7-5 can be a feature in IE MIMO-ParametersPerBand.
· In Rel-17, the prerequisite FG for PUSCH codebook coherency subset (i.e., FG 2-13) is the FG for the basic PUSCH transmission (i.e., 2-12). Similarly, the prerequisite of FG 40-7-1a can be FG 2-12. This also applies to FGs 40-7-1b, 40-7-1c and 40-7-1d.
Proposal 29: Adopt (N1,N2) as a component for 40-7-1a.
Proposal 30: Change the prerequisite of FG(s) 40-7-1a, 40-7-1b, 40-7-1c and 40-7-1d to FG 2-12.


	OPPO [15]
	

	Fujitsu [16]
	In RAN1 #113 meeting, there was the following agreement.

	Agreement
For an 8TX UE, Option 1 is supported,
· Option 1 – Subject to its capability, an 8TX UE may report more than one Ng value, based on which, gNB may RRC configure UE with a codebook corresponding to only one of the supported Ng values.



Based on the agreement, the UE can support more than one Ng value. However, this is not reflected in the latest UE feature list on 8Tx UL.
In legacy spec, the full coherent UE can also support the partial coherent and non-coherent precoders. The partial coherent UE can support non-coherent precoders. The same scheme could be applied for UE with 8Tx.
For example, for full coherent UE, the UE can support full coherent precoders, partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with two antenna groups, it can support partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with four antenna groups, it can support partial coherent precoders with four antenna groups, and non-coherent precoders.
For non-coherent UE, it can only support non-coherent precoders.


	[bookmark: _Hlk146269974]40-7-1a
	Codebook-based 8Tx PUSCH—[full-coherent codebook]
	Support of codebook-based 8Tx PUSCH—[full-coherent codebook]
	40-7-1
	FFS: whether to (N1,N2) as component or new row

The full coherent UE shall support FG 40-7-1a and can also support FG 40-7-1b, 40-7-1c, 40-7-1d.




	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH—[full-coherent codebook]
	Support of codebook-based 8Tx PUSCH—[full-coherent codebook]
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[full-coherent] codebook is not supported
	[Per FSPC]Per band
	No
	No
	No
	Candidate values: {N1=4 and N1=1, N1=2 and N2=2}
FFS: whether to (N1,N2) as component or new row
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-1a/1b/1c/1d
· Component
· Based on current CR, ‘[full-coherent codebook]’ can be replaced by ‘Codebook1’, ‘[partial-coherent codebook], Ng=2’ can be replaced by ‘Codebook2’, ‘[partial-coherent codebook], Ng=4’ can be replaced by ‘Codebook3’, ‘[non-coherent codebook]’ can be replaced by ‘Codebook4’.
· For the FFS, we prefer to make (N1,N2) as component, instead of new row.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH [full-coherent codebook]
	Support of codebook-based 8Tx PUSCH [full-coherent codebook]
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH [full-coherent] codebook is not supported
	[Per FSPC]
	No
	No
	No
	FFS: whether to (N1,N2) as component or new row
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-1b
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-1b
	(N1,N2) for coherent codebook
Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	For FG 40-7-1a, (N1, N2) value is an optional capability for a full-coherent 8TX UE and can be a component of the full-coherent codebook parameters. The content in square brackets in FG 40-7-1a~40-7-1d, i.e. “full-coherent codebook” “partial-coherent codebook” “non-coherent codebook”, can be supported.
Proposal 20: Support “full-coherent codebook” “partial-coherent codebook” “non-coherent codebook” in square brackets in FG 40-7-1a~40-7-1d.

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1b
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2 is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-1b
	(N1,N2) for coherent codebook
Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-7-1b
	Codebook-based 8Tx PUSCH— codebook2 [partial-coherent codebook], Ng=2
	




	Google [11]
	

	Samsung [12]
	· FG 40-7-1b/1c/1d: likewise, since the text (partial-coherent and non-coherent) has been used in legacy (Rel.15 UL codebooks), for consistency, it should be included in the description of respective rows. Besides, since Ng=2,4,8 are included in the RRC parameter, the following can be included in respective rows.
· FG 40-7-1b: both Ng=2 and partial-coherent
· FG 40-7-1c: both Ng=4 and partial-coherent
· FG 40-7-1d: both Ng=8 and non-coherent 
	40-7-1b
	(N1,N2) for coherent codebook
Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	40-7-1
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2 is not supported
	[Per FSPC]
	




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-7-1b
	(N1,N2) for coherent codebook
Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	In RAN1 #113 meeting, there was the following agreement.

	Agreement
For an 8TX UE, Option 1 is supported,
· Option 1 – Subject to its capability, an 8TX UE may report more than one Ng value, based on which, gNB may RRC configure UE with a codebook corresponding to only one of the supported Ng values.



Based on the agreement, the UE can support more than one Ng value. However, this is not reflected in the latest UE feature list on 8Tx UL.
In legacy spec, the full coherent UE can also support the partial coherent and non-coherent precoders. The partial coherent UE can support non-coherent precoders. The same scheme could be applied for UE with 8Tx.
For example, for full coherent UE, the UE can support full coherent precoders, partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with two antenna groups, it can support partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with four antenna groups, it can support partial coherent precoders with four antenna groups, and non-coherent precoders.
For non-coherent UE, it can only support non-coherent precoders.


	40-7-1b
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	40-7-1
	The partial coherent UE with two antenna groups shall support FG 40-7-1b and can also support FG 40-7-1c, 40-7-1d.




	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-1b
	(N1,N2) for coherent codebook
Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2 is not supported
	Per band[Per FSPC]
	No
	No
	No
	FFS: how to match the specification since Ng is not used in the TS38.211/212
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-1a/1b/1c/1d
· Component
· Based on current CR, ‘[full-coherent codebook]’ can be replaced by ‘Codebook1’, ‘[partial-coherent codebook], Ng=2’ can be replaced by ‘Codebook2’, ‘[partial-coherent codebook], Ng=4’ can be replaced by ‘Codebook3’, ‘[non-coherent codebook]’ can be replaced by ‘Codebook4’.
· For the FFS, we prefer to make (N1,N2) as component, instead of new row.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-1b
	Codebook-based 8Tx PUSCH [partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH [partial-coherent codebook], Ng=2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH [partial-coherent codebook], Ng=2 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-1c
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-1c
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	For FG 40-7-1a, (N1, N2) value is an optional capability for a full-coherent 8TX UE and can be a component of the full-coherent codebook parameters. The content in square brackets in FG 40-7-1a~40-7-1d, i.e. “full-coherent codebook” “partial-coherent codebook” “non-coherent codebook”, can be supported.
Proposal 20: Support “full-coherent codebook” “partial-coherent codebook” “non-coherent codebook” in square brackets in FG 40-7-1a~40-7-1d.

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1c
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=4
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=4 is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-1c
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-7-1c
	Codebook-based 8Tx PUSCH— codebook3 [partial-coherent codebook], Ng=4
	




	Google [11]
	

	Samsung [12]
	· FG 40-7-1b/1c/1d: likewise, since the text (partial-coherent and non-coherent) has been used in legacy (Rel.15 UL codebooks), for consistency, it should be included in the description of respective rows. Besides, since Ng=2,4,8 are included in the RRC parameter, the following can be included in respective rows.
· FG 40-7-1b: both Ng=2 and partial-coherent
· FG 40-7-1c: both Ng=4 and partial-coherent
· FG 40-7-1d: both Ng=8 and non-coherent 
	40-7-1c
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	40-7-1
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4 is not supported
	[Per FSPC]
	




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-7-1c
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	In RAN1 #113 meeting, there was the following agreement.

	Agreement
For an 8TX UE, Option 1 is supported,
· Option 1 – Subject to its capability, an 8TX UE may report more than one Ng value, based on which, gNB may RRC configure UE with a codebook corresponding to only one of the supported Ng values.



Based on the agreement, the UE can support more than one Ng value. However, this is not reflected in the latest UE feature list on 8Tx UL.
In legacy spec, the full coherent UE can also support the partial coherent and non-coherent precoders. The partial coherent UE can support non-coherent precoders. The same scheme could be applied for UE with 8Tx.
For example, for full coherent UE, the UE can support full coherent precoders, partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with two antenna groups, it can support partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with four antenna groups, it can support partial coherent precoders with four antenna groups, and non-coherent precoders.
For non-coherent UE, it can only support non-coherent precoders.


	40-7-1c
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	40-7-1
	The partial coherent UE with four antenna groups shall support FG 40-7-1c and can also support FG 40-7-1d.




	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-1c
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4 is not supported
	Per band[Per FSPC]
	No
	No
	No
	FFS: how to match the specification since Ng is not used in the TS38.211/212
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-1a/1b/1c/1d
· Component
· Based on current CR, ‘[full-coherent codebook]’ can be replaced by ‘Codebook1’, ‘[partial-coherent codebook], Ng=2’ can be replaced by ‘Codebook2’, ‘[partial-coherent codebook], Ng=4’ can be replaced by ‘Codebook3’, ‘[non-coherent codebook]’ can be replaced by ‘Codebook4’.
· For the FFS, we prefer to make (N1,N2) as component, instead of new row.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-1c
	Codebook-based 8Tx PUSCH [partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH [partial-coherent codebook], Ng=4
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH  [partial-coherent codebook], Ng=4 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-1d
	Codebook-based 8Tx PUSCH— [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH— [non-coherent codebook]
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [non-coherent codebook] is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-1d
	Codebook-based 8Tx PUSCH— [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH— [non-coherent codebook] Ng=8
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [non-coherent codebook] is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	For FG 40-7-1a, (N1, N2) value is an optional capability for a full-coherent 8TX UE and can be a component of the full-coherent codebook parameters. The content in square brackets in FG 40-7-1a~40-7-1d, i.e. “full-coherent codebook” “partial-coherent codebook” “non-coherent codebook”, can be supported.
Proposal 20: Support “full-coherent codebook” “partial-coherent codebook” “non-coherent codebook” in square brackets in FG 40-7-1a~40-7-1d.

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1d
	Codebook-based 8Tx PUSCH— [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH— [non-coherent codebook]

	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [non-coherent codebook] is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-1d
	Codebook-based 8Tx PUSCH— [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH— [non-coherent codebook]

	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [non-coherent codebook] is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-7-1d
	Codebook-based 8Tx PUSCH— codebook4 [non-coherent codebook]
	




	Google [11]
	

	Samsung [12]
	· FG 40-7-1b/1c/1d: likewise, since the text (partial-coherent and non-coherent) has been used in legacy (Rel.15 UL codebooks), for consistency, it should be included in the description of respective rows. Besides, since Ng=2,4,8 are included in the RRC parameter, the following can be included in respective rows.
· FG 40-7-1b: both Ng=2 and partial-coherent
· FG 40-7-1c: both Ng=4 and partial-coherent
· FG 40-7-1d: both Ng=8 and non-coherent 
	40-7-1d
	Codebook-based 8Tx PUSCH— [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH— [non-coherent codebook]

	40-7-1
	Codebook-based 8Tx PUSCH— [non-coherent codebook] is not supported
	[Per FSPC]
	




	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-7-1d
	Codebook-based 8Tx PUSCH— [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH— [non-coherent codebook]

	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [non-coherent codebook] is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	In RAN1 #113 meeting, there was the following agreement.

	Agreement
For an 8TX UE, Option 1 is supported,
· Option 1 – Subject to its capability, an 8TX UE may report more than one Ng value, based on which, gNB may RRC configure UE with a codebook corresponding to only one of the supported Ng values.



Based on the agreement, the UE can support more than one Ng value. However, this is not reflected in the latest UE feature list on 8Tx UL.
In legacy spec, the full coherent UE can also support the partial coherent and non-coherent precoders. The partial coherent UE can support non-coherent precoders. The same scheme could be applied for UE with 8Tx.
For example, for full coherent UE, the UE can support full coherent precoders, partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with two antenna groups, it can support partial coherent precoders with two antenna groups and four antenna groups, and non-coherent precoders.
For partial coherent UE with four antenna groups, it can support partial coherent precoders with four antenna groups, and non-coherent precoders.
For non-coherent UE, it can only support non-coherent precoders.


	40-7-1d
	Codebook-based 8Tx PUSCH— [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH— [non-coherent codebook]

	40-7-1
	The non-coherent UE shall support FG 40-7-1d.




	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-1d
	Codebook-based 8Tx PUSCH— [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH— [non-coherent codebook]

	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [non-coherent codebook] is not supported
	Per band[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-1a/1b/1c/1d
· Component
· Based on current CR, ‘[full-coherent codebook]’ can be replaced by ‘Codebook1’, ‘[partial-coherent codebook], Ng=2’ can be replaced by ‘Codebook2’, ‘[partial-coherent codebook], Ng=4’ can be replaced by ‘Codebook3’, ‘[non-coherent codebook]’ can be replaced by ‘Codebook4’.
· For the FFS, we prefer to make (N1,N2) as component, instead of new row.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-1d
	Codebook-based 8Tx PUSCH [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH [non-coherent codebook]

	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH [non-coherent codebook] is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-1e
	UL full power transmission mode 0 
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation 
	FFS
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-1e
	UL full power transmission mode 0 
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation 
	FFS
	yes
	n/a
	FFS UL full power transmission mode 0 is not supported
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1e
	UL full power transmission mode 0 —partial-coherent codebook, Ng=2
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation with Ng=2
	40-7-1b
	yes
	n/a
	UL full power transmission mode 0 —partial-coherent codebook, Ng=2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1e-1
	UL full power transmission mode 0 —partial-coherent codebook, Ng=4
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation with Ng=4
	40-7-1c
	yes
	n/a
	UL full power transmission mode 0 —partial-coherent codebook, Ng=4 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1e-2
	UL full power transmission mode 0 —partial-coherent codebook, Ng=8
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation with Ng=8
	40-7-1d
	yes
	n/a
	UL full power transmission mode 0 —partial-coherent codebook, Ng=8 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-1e
	UL full power transmission mode 0 
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation 
	40-7-1
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
	· On the consequence if the feature is not supported by the UE, support “UL full power transmission mode 0 is not supported” for FG 40-7-1e, “UL full power transmission mode 1 is not supported” for FG 40-7-1f, and “UL full power transmission mode 2 is not supported” for FG 40-7-1g, respectively.

	40. NR_MIMO_evo_DL_UL
	40-7-1e
	UL full power transmission mode 0 
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation 
	FFS

16-5a
	yes
	n/a
	FFS

UL full power transmission mode 0 is not supported
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [14]
	40-7-1e: 
· Supporting 8Tx codebook based PUSCH should be the prerequisite of the full power transmission enhancement for Rel-18. Therefore, FG 40-7-1 is applied as the prerequisite FG. 
· Add the consequence if the feature is not supported by the UE: UL full power transmission mode 0 is not supported.
Proposal 32: Adopt the following changes for FG 40-7-1e: 
	40. NR_MIMO_evo_DL_UL
	40-7-1e
	UL full power transmission mode 0 
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation
	FFS
40-7-1
	yes
	n/a
	FFS
UL full power transmission mode 0 is not supported for 8 Tx codebook based PUSCH operation
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-1e
	UL full power transmission mode 0 
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation 
	FFS
	yes
	n/a
	FFS
	[Per FSPC]Per FS
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-1e
· Prerequisite FG: 40-7-1b, 40-7-1c, or 40-7-1d.
· Consequence if the feature is not supported: UL full power transmission mode 0 is not supported.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-1e
	Full power mode 0 for 8 Tx PUSCH
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation
	
	YES
	N/A
	
	[Per FSPC]
	NO
	NO
	NO
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA
	FFS
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-7-1f
· The working assumption was confirmed The full power mode1 is agreed in RAN1 #113 agreement below.  The ”working assmption” is removed 

	
Agreement (RAN1#113 Incheon)
For full power PUSCH transmission by an 8TX UE, confirm the Working Assumption for Mode1 with updates:
· To support full power transmission with Mode1, Rel-16 Mode1 (fullPowerMode1) is re-used.
· FFS if more than one of the 8TX full coherent precoders is used. 
· FFS: identification of precoders per rank / per Ng




	40. NR_MIMO_evo_DL_UL
	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA
	FFS
	yes
	n/a
	FFS UL full power transmission mode 1 is not supported
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1f
	UL full power transmission mode 1 —partial-coherent codebook, Ng=2
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation with Ng=2
This is a WA
	40-7-1b
	yes
	n/a
	UL full power transmission mode 1 —partial-coherent codebook, Ng=2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1f-1
	UL full power transmission mode 1 —partial-coherent codebook, Ng=4
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation with Ng=4
	40-7-1c
	yes
	n/a
	UL full power transmission mode 1 —partial-coherent codebook, Ng=4 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1f-2
	UL full power transmission mode 1 —partial-coherent codebook, Ng=8
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation with Ng=8
	40-7-1d
	yes
	n/a
	UL full power transmission mode 1 —partial-coherent codebook, Ng=8 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation

 
	40-7-1
a UE supporting FG 40-7-1f must support at least one of the FGs 40-7-1b/c/d
	yes
	n/a
	
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA



Full power modes 1 and 2 were confirmed in RAN1#113 and further refined in RAN1#114, and so can be updated as follows.  Note that Mode 2 full power TPMI definitions will need further discussion, since they were described in terms of port groups in agreements, although port groups are not yet defined in RAN1 specifications.
Agreement
For full power PUSCH transmission by an 8TX UE, confirm the Working Assumption for Mode1 with updates:
· To support full power transmission with Mode1, Rel-16 Mode1 (fullPowerMode1) is re-used.
· FFS if more than one of the 8TX full coherent precoders is used. 
· FFS: identification of precoders per rank / per Ng

`

	Google [11]
	

	Samsung [12]
	· FG 40-7-1f/g: the text on WA should be deleted.
	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA
	FFS
	FFS
	[Per FSPC]
	




	Xiaomi [13]
	· On the consequence if the feature is not supported by the UE, support “UL full power transmission mode 0 is not supported” for FG 40-7-1e, “UL full power transmission mode 1 is not supported” for FG 40-7-1f, and “UL full power transmission mode 2 is not supported” for FG 40-7-1g, respectively.

	40. NR_MIMO_evo_DL_UL
	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA
	FFS

16-5b
	yes
	n/a
	FFS

UL full power transmission mode 1 is not supported
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CATT [14]
	40-7-1f: 
· It is agreed to implement full power transmission mode1 in RAN1 #113 meeting and the corresponding enhancements are adopted in RAN1 #114 meeting. In this case, this UE feature should be supported. Therefore, the wording “This is a WA” should be removed.
· Similar to the FG 40-7-1e, the prerequisite feature group should be supporting the 8Tx codebook based PUSCH.
· Add the consequence if the feature is not supported by the UE: UL full power transmission mode 1 for 8 Tx codebook based PUSCH operation is not supported.
Proposal 33: Adopt the following changes for FG 40-7-1f:
	40. NR_MIMO_evo_DL_UL
	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA
	FFS
40-7-1
	yes
	n/a
	FFS
UL full power transmission mode 1 for 8 Tx codebook based PUSCH operation is not supported 
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA
	FFS
	yes
	n/a
	FFS
	Per FS[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-1f
· Prerequisite FG: 40-7-1b, 40-7-1c, or 40-7-1d.
· Consequence if the feature is not supported: UL full power transmission mode 1 is not supported.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-1f
	Full power mode 1 for 8 Tx PUSCH
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA
	
	YES
	N/A
	
	[Per FSPC]
	NO
	NO
	NO
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2]
This is a WA
	FFS
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· For FG 40-7-1g
· The working assumption was confirmed The full power mode1 is agreed in RAN1 #113 agreement below.  The ”working assmption” is removed 
· Maximum number of SRS resources in one SRS resource set is based on the agreement RAN1 #114 below.
	
Agreement (RAN1#113 Incheon)
For full power PUSCH transmission by an 8TX UE, confirm the Working Assumption for Mode2 with updates:
· To support full power transmission with Mode2, Rel-16 Mode2 (fullPowerMode2) is re-used.
· FFS definition of precoder groups (G0, G1, …)
· FFS enhancements for SRS configuration





	Agreement (RAN1#114 Toulouse)

For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’,
· Subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook',
· An SRS resource set can be configured with one or more of 1-, 2-, 4-, or 8-port SRS resources.




	40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[bookmark: _Hlk145659803][2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2]
This is a WA
	FFS
	yes
	n/a
	FFS UL full power transmission mode 2 is not supported
	[Per FSPC]
	n/a
	n/a
	n/a
	Candidate values for component 2: {1, 2, 4, 8}
	Optional with capability signalling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 —partial-coherent codebook, Ng=2
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation with Ng=2
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2]
This is a WA
	40-7-1b
	yes
	n/a
	UL full power transmission mode 2 —partial-coherent codebook, Ng=2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1h
	Support the configuration of different number of SRS ports in different SRS resources  
	1. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for full power transmission mode 2

	40-7-1g
	yes
	n/a
	
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1i
	Support the antenna group with full power capability.
	1. Support of first or second antenna group with full power capability

	40-7-1g
	yes
	n/a
	
	Per FSPC
	n/a
	n/a
	n/a
	Component candidate values: {first antenna group, second antenna group}
	Optional with capability signalling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2]
	40-7-1

	yes
	n/a
	
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
		40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2] = 2 or 4
This is a WA



Agreement
For full power PUSCH transmission by an 8TX UE, confirm the Working Assumption for Mode2 with updates:
· To support full power transmission with Mode2, Rel-16 Mode2 (fullPowerMode2) is re-used.
· FFS definition of precoder groups (G0, G1, …)
· FFS enhancements for SRS configuration

Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’ for Ng=2
· UE power capability is indicated per antenna group, where for an indicated group, full power is supported for all ranks
· For when Ng=2, a single bit is used to indicate which of the antenna group has full power capability.

Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’,
· Subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook',
· An SRS resource set can be configured with one or more of 1-, 2-, 4-, or 8-port SRS resources.


	Google [11]
	

	Samsung [12]
	· FG 40-7-1f/g: the text on WA should be deleted.
· FG 40-7-1g: re component 2, we can include a value 8 in addition to legacy values {1,2,4}.
	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2]
This is a WA
	FFS
	FFS
	[Per FSPC]
	




	Xiaomi [13]
	· On the consequence if the feature is not supported by the UE, support “UL full power transmission mode 0 is not supported” for FG 40-7-1e, “UL full power transmission mode 1 is not supported” for FG 40-7-1f, and “UL full power transmission mode 2 is not supported” for FG 40-7-1g, respectively.

	40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2]
This is a WA
	FFS

16-5c
	yes
	n/a
	FFS

UL full power transmission mode 2 is not supported
	[Per FSPC]
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signalling




	CATT [14]
	40-7-1g: 
· It is agreed to implement full power transmission mode2 in RAN1 #113 meeting and the corresponding enhancements are adopted in RAN1 #114 meeting. In this case, this UE feature should be supported. Therefore, the wording “This is a WA” should be removed.
· It is agreed that a maximum of 2 or 4 SRS resource can be applied for full power mode2 enhancement, therefore, such candidate values should be adopted. Similar to FG 16-5c-2, such feature can be captured as a separate FG. 
· Similar to the FG 40-7-1e, the prerequisite feature group should be supporting the 8Tx codebook based PUSCH.
· Add the consequence if the feature is not supported by the UE: UL full power transmission mode 2 is not supported.
Proposal 34: Adopt the following changes for FG 40-7-1g:
	40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2]
This is a WA
	FFS
40-7-1
	yes
	n/a
	FFS
UL full power transmission mode 2 is not supported for 8 Tx codebook based PUSCH operation
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling





	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to '‘codebook'’ for 8Tx codebook based PUSCH for Mode 2]
This is a WA
	FFS
	yes
	n/a
	FFS
	Per FS[Per FSPC]
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 4}
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-4c
	UL full power transmission mode of fullpowerMode2 for 8 Tx – SRS resource
	1. The supported SRS configurations with different number of antenna ports per SRS resource for full power Mode 2 when UE is capable of and configured with 8 Tx codebook based PUSCH operation 
	
	
	
	
	Per FS
	
	
	
	Component  1 candidate values: {1_8, 1_2_8, 1_4_8, 1_2_4_8}

1st state (1_8): each SRS resource can be configured with 1 port or 8 ports

2nd state (1_2_8): each SRS resource can be configured with 1 port or 2 ports or 8 ports

3rd state (1_4_8): each SRS resource can be configured with 1 port or 4 ports or 8 ports

4th state (1_2_4_8): each SRS resource can be configured with 1 port or 2 port or 4 ports or 8 ports

	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-7-4d
	UL full power transmission mode of fullpowerMode2 for 8 Tx – full power TPMI groups for Ng=2
	1. TPMI group(s) which delivers full power when UE is capable of and configured with 8 Tx codebook based PUSCH operation Ng=2

	
	
	
	
	Per FS
	
	
	
	Component  1 candidate values: {first coherent antenna port group, second coherent antenna port group}
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-1g
· Prerequisite FG: 40-7-1b.
· Component:
· Support the 2nd component, and its candidate values include {1,2,4}.
· Consequence if the feature is not supported: UL full power transmission mode 2 is not supported for Codebook2.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	Full power mode 2 for 8 Tx PUSCH
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2

This is a WA

FFS how to indicate full power precoders under full power mode 2. 
	
	YES
	N/A
	
	[Per FSPC]
	NO
	NO
	NO
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for non-codebook based PUSCH
2. Supported maximum number of SRS resources per SRS resource set with usage set to 'nonCodebook’ 
3.  Maximum number of simultaneous transmitted SRS resources at one symbol 
	FFS
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for non-codebook based PUSCH
2. Supported maximum number of SRS resources per SRS resource set with usage set to 'nonCodebook’ 
3.  Maximum number of simultaneous transmitted SRS resources at one symbol 
	FFS
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	1. Supported maximal number of PUSCH MIMO layers for non-codebook based PUSCH
2. Supported maximum number of SRS resources per SRS resource set with usage set to 'nonCodebook’ 
3.  Maximum number of simultaneous transmitted SRS resources at one symbol 
	
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for non-codebook based PUSCH
2. Supported maximum number of SRS resources per SRS resource set with usage set to 'nonCodebook’ 
3.  Maximum number of simultaneous transmitted SRS resources at one symbol 
	2-12
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling

Component2 = {1,2…8}
Component3 = {1,2…8}  




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for non-codebook based PUSCH
2. Supported maximum number of SRS resources per SRS resource set with usage set to 'nonCodebook’ 
3.  Maximum number of simultaneous transmitted SRS resources at one symbol 
	FFS

2-15
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	Component 1 candidate values: {1,2,3,4,5,6,7,8}

Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 3 candidate values: {1,2,3,4,5,6,7,8}

	Optional with capability signaling




	CATT [14]
	40-7-2: 
· For non-codebook based 8Tx PUSCH, the number of SRS resources per SRS resource set is always 8. Therefore component-2 of FG 40-7-2 should be changed to: Support of 8 SRS resources per SRS resource set with usage set to 'nonCodebook’.
· The candidate values of component-1 can be {1, 2, 4, 8}, and the candidate values of component-3 can be {1, 2, 3, 4, 5, 6, 7, 8}.
Proposal 31: Adopt the following changes for FG 40-7-2: 
	40. NR_MIMO_evo_DL_UL
	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for non-codebook based PUSCH
2. Supported of maximum number of8 SRS resources per SRS resource set with usage set to 'nonCodebook’ 
3.  Maximum number of simultaneous transmitted SRS resources at one symbol 
	FFS
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	Optional with UE capability

Component-1 candidate values: {1, 2, 4, 8}

Component-3
Candidate value: {1,2,3,4,5,6,7,8}
	Optional with capability signaling




	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for non-codebook based PUSCH
2. Supported maximum number of SRS resources per SRS resource set with usage set to '‘nonCodebook’ 
3.  Maximum number of simultaneous transmitted SRS resources at one symbol 
	FFS
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	[Per FSPC]Per FSPC
	No
	No
	No
	Component 1 candidate values: {1, 2, [3, ]4, [5, 6, 7, ]8}

Component 2 candidate values: {5, 6, 7, 8}

Component 3 candidate values: {1, 2, 3, 4, 5, 6, 7, 8}

	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-2
· Prerequisite FG: 2-15 (NCB based PUSCH).


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for non-codebook based PUSCH
2. Supported maximum number of SRS resources per SRS resource set with usage set to 'nonCodebook’ 
3.Maximum number of simultaneous transmitted SRS resources at one symbol
	
	YES
	N/A
	
	[Per FSPC]
	NO
	NO
	NO
	Component 1 candidate values: {1,2,3,4,5,6,7,8}

	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRS-ResourceSet" for noncodebook 8Tx PUSCH operation
[2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously.]
	FFS
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRS-ResourceSet" for noncodebook 8Tx PUSCH operation
[2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously.]
	FFS
2-15
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	[Per FSPC]
	No
	No
	No
	Candidate values for component 2: 
The candidate values
for the max # of Tx
port in one resource
is
{2, 4, 8, 12, 16, 24,
32}
The candidate value
set of the max # of
resources is:
{from 1 to 64}
The candidate value
set of total # of ports
is:
{from 2 to 256} 
	Optional with capability signalling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRS-ResourceSet" for noncodebook 8Tx PUSCH operation
[2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously.]
	40-7-2
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signalling




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRS-ResourceSet" for noncodebook 8Tx PUSCH operation
[2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously.]
	40-7-2
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signalling
Component-2:
Maximum size of the list is 16.
the candidate values for the max # of Tx port in one resource is
{2, 4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports is:
{from 2 to 256}




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRS-ResourceSet" for noncodebook 8Tx PUSCH operation
[2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously.]
	FFS

2-15a
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "“SRS-ResourceSet"” for noncodebook 8Tx PUSCH operation
[2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously.]
	FFS
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	[Per FSPC]Per band
	No
	No
	No
	Component 2 candidate value: Maximum size of the list is 16.
The candidate values for the max # of Tx port in one resource is
{2, 4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{1 to 64}
The candidate value set of total # of ports is:
{ 2 to 256}
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-2a
· Prerequisite FG: 40-7-2, 2-15a.
· Component: By referring to prerequisite FG 2-15a, the 2nd component can be deleted.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and 8Tx SRS
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRSresoureset" 
2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously.
	
	YES
	N/A
	
	[Per FSPC]
	NO
	NO
	NO
	Component-2: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{2, 4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports is:
{from 2 to 256}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-7-3
	CBG based 2 CWs PUSCH with rank >4
	Support CBG based transmission for 2 CWs PUSCH
	FFS
	yes
	n/a
	CBG based transmission for 2 CWs PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-3
	CBG based 2 CWs PUSCH with rank >4
	Support CBG based transmission for 2 CWs PUSCH
	FFS
	yes
	n/a
	CBG based transmission for 2 CWs PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
	

	Spreadtrum Communications [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-3
	CBG based 2 CWs PUSCH with rank >4
	Support CBG based transmission for 2 CWs PUSCH
	40-7-2
	yes
	n/a
	CBG based transmission for 2 CWs PUSCH is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signalling




	Vivo [6]
	

	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	

	Google [11]
	

	Samsung [12]
	

	Xiaomi [13]
		40. NR_MIMO_evo_DL_UL
	40-7-3
	CBG based 2 CWs PUSCH with rank >4
	Support CBG based transmission for 2 CWs PUSCH
	FFS

40-7-1, 40-7-2
	yes
	n/a
	CBG based transmission for 2 CWs PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signalling




	CATT [14]
	

	OPPO [15]
	

	Fujitsu [16]
	

	CMCC [17]
	

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-7-3
	CBG based 2 CWs PUSCH with rank >4
	Support CBG based transmission for 2 CWs PUSCH
	FFS
	yes
	n/a
	CBG based transmission for 2 CWs PUSCH is not supported
	[Per FSPer FSPC]
	No
	No
	No
	
	Optional with capability signalling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	

	NTT DOCOMO, INC. [21]
	40-7-3
· Prerequisite FG: 40-7-1 or 40-7-2.
In addition, for all the FGs above, the granularity could be per FS.


	Qualcomm Incorporated [22]
		40. NR_MIMO_evo_DL_UL
	40-7-3
	CBG based 2 CWs PUSCH with rank >4
	1.Support CBG based transmission for 2 CWs PUSCH
	
	YES
	N/A
	
	[Per FSPC]
	NO
	NO
	NO
	
	Optional with capability signaling






Other

	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	· [bookmark: _Hlk146747919]The following agreement about TCI state(s) selection for PUSCH, including dynamic switching from single-TRP to multi-TRP is not really explicitly covered in any FG. This indication leverage existing field but the operation itself would need to be considered as a UE feature
	
Agreement (RAN1#112 Athens)
On unified TCI framework extension for S-DCI based MTRP, when two SRS resource sets for CB/NCB are configured, support the followings for PUSCH transmission scheduled/activated by a DCI format 0_1/0_2 (including DG and Type2 CG):
· If the DCI format 0_1/0_2 indicates codepoint "00" for the existing SRS resource set indicator, the UE shall apply the first indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)
· If the DCI format 0_1/0_2 indicates codepoint "01" for the existing SRS resource set indicator, the UE shall apply the second indicated joint/UL TCI state to all PUSCH antenna port(s) of corresponding PUSCH transmission occasions(s)
· If the DCI format 0_1/0_2 indicates codepoint "10" or “11” for the existing SRS resource set indicator:
· For TDM based PUSCH Tx scheme, the UE shall apply the first indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the first SRS resource set for CB/NCB, and the second indicated joint/UL TCI state to the PUSCH transmission occasions(s) associated with the second SRS resource set for CB/NCB (note: the association between an SRS resource set for CB/NCB and PUSCH transmission occasions(s) is defined according to TS 38.214)
· FFS: SDM and SFN based PUSCH Tx schemes
FFS: The case that the spatial Tx filter(s) determined from the indicated joint/UL TCI state(s) applied to a PUSCH transmission is different from the spatial Tx filter(s) used for the SRS transmission corresponding to the SRS resource(s) indicated to the PUSCH transmission



Observation:  The dynamic switching from single-TRP to multi-TRP is not explicitly covered in any FG for the uTCI framework extension for S-DCI-based MTRP when two SRS resource sets for CB/NCB are configured to support PUSCH transmission scheduled by DCI format 0_1/0_2.
· For FG 40-3-1-24
· Minimum CSI calculation delay requirements for AP-CSI reporting for Rel-16/17-based CJT codebooks. Additional delay parameter r applicable to Z2 and Z'2. FFS: candidate values

	Agreement(RAN1#113)
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’



	40. NR_MIMO_evo_DL_UL
	40-3-1-24
	Additional minimum CSI calculation delay requirements for AP-CSI reporting for Rel-16/17-based CJT codebooks
	Minimum delay requirements are: (Z, Z’) = (Z2+Z'2, 2Z'2)
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	If reported, the minimum delay requirements are (Z2+Z'2, 2Z'2), otherwise, they are (Z2, Z'2)
	Optional with capability signaling



· For FG 40-3-1-25
· Number of CPUs occupied by a CMR for Rel-16/17-based CJT codebooks. It follows from the agreement
	Agreement(RAN1#113)
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
· Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  



	40. NR_MIMO_evo_DL_UL
	40-3-1-25
	Number of CPUs occupied by a CMR for Rel-16/17-based CJT codebooks
	A CMR occupies X CPUs
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	Candidate values: {1,1.5,2}
	Optional with capability signaling



· For FG 40-3-2-8
· Number of CPUs occupied by an AP-CMR, for Rel-16/17-based Doppler codebooks. Each of the K AP-CMRs occupies Y1 CPUs
	40. NR_MIMO_evo_DL_UL
	40-3-2-8
	Number of CPUs occupied by an AP-CMR, for Rel-16/17-based Doppler codebooks
	Each of the K AP-CMRs occupies Y1 CPUs
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	Candidate values: {2/3, 1, 2, 3}
	Optional with capability signaling



· For FG 40-3-2-9
· Number of CPUs occupied by a P- or SP-CMR, with N4>1, for Rel-16/17-based Doppler codebooks. A P- or SP-CMR occupies Y2*N4 CPUs, for N4>1
	40. NR_MIMO_evo_DL_UL
	40-3-2-9
	Number of CPUs occupied by a P- or SP-CMR, with N4>1, for Rel-16/17-based Doppler codebooks
	A P- or SP-CMR occupies Y2*N4 CPUs, for N4>1
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	Candidate values: {2/3, 1, 2, 3}
	Optional with capability signaling



40-3-2-8/9 follow from the agreement on the CPU occupancy:
	Agreement(RAN1#113)
Previous agreement is revised as follows
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 [+4] when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR



· For FG 40-3-2-10
· Multiplying factor, Kp, for counting active P- or SP-CSI-RS resources/ports, for Rel-16/17-based Doppler codebooks
	Agreement(RAN1#113)
For the Rel-18 Type-II codebook refinement for high/medium velocities, the value of KP for P/SP-CSI-RS active resource counting is determined based on UE capability, where the candidate values are {1, 2, 4}.



	40. NR_MIMO_evo_DL_UL
	40-3-2-10
	Multiplying factor, Kp, for counting active P- or SP-CSI-RS resources/ports, for Rel-16/17-based Doppler codebooks
	An active P- or SP-CSI-RS resource is counted Kp times
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	Candidate values:
{1,2,4}
	Optional with capability signaling



· For FG 40-3-2-11
· Additional Z2 delay for AP-CSI reporting on AP-CSI-RS resources, for Rel-16/17-based Doppler codebooks. Additional delay parameter m applicable to Z2. FFS: candidate values
	40. NR_MIMO_evo_DL_UL
	40-3-2-11
	Additional Z2 delay for AP-CSI reporting on AP-CSI-RS resources, for Rel-16/17-based Doppler codebooks
	Additional delay parameter m applicable to Z2
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	FFS: candidate values
	Optional with capability signaling



· For FG 40-3-2-12
· Additional Z2 delay for AP-CSI reporting on P- or SP-CSI-RS resources, for Rel-16/17-based Doppler codebooks. Additional delay parameter w applicable to Z2. FFS: candidate values
	40. NR_MIMO_evo_DL_UL
	40-3-2-12
	Additional Z2 delay for AP-CSI reporting on P- or SP-CSI-RS resources, for Rel-16/17-based Doppler codebooks
	Additional delay parameter w applicable to Z2
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	FFS: candidate values
	Optional with capability signaling



· For FG 40-3-2-13
· Additional Z’2 delay for AP-CSI reporting with N4>1, for Rel-16/17-based Doppler codebooks. Additional delay parameter r applicable to Z’2. FFS: candidate values
	40. NR_MIMO_evo_DL_UL
	40-3-2-13
	Additional Z2 and Z’2 delay for AP-CSI reporting with N4>1, for Rel-16/17-based Doppler codebooks
	Additional delay parameter r applicable to (Z2, Z’2)
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	If reported r= Z'2, otherwise r=0
	Optional with capability signaling



40-3-2-11/12/13 follow from the agreements:
	Agreement(RAN1#113)
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For N4=1: reuse legacy Z’ values
· For N4>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z’ values
· Capability 2: Legacy Z’ values + r  
· The value(s) of r>0 can depend on the configured N4 value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’

Agreement(RAN1#113)
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’



· For FG 40-4-4-7
· Parameter X for the number of CPUs occupied by a TDCP calculation. A TDCP report occupies (Y+1)*X CPUs
	40. NR_MIMO_evo_DL_UL
	40-3-3-7
	Parameter X for the number of CPUs occupied by a TDCP calculation
	A TDCP report occupies (Y+1)*X CPUs
	
	Yes
	N/A
	
	
	No
	N/A
	N/A
	Candidate values for X: {1,2}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	Considering the higher channel estimation complexity brought by length-4-FD-OCC-based Rel.18 DMRS, the support of the combination of Rel.18 DMRS and other features with high timing requirement/channel estimation complexity should be enabled by separate UE features if supported.
First, for PDSCH processing time, there are two capabilities defined in current spec., i.e., capability 1 and capability 2. Capability 2 with higher timing requirement is mainly used for URLLC scenario, which requires higher robustness and lower latency compared with eMBB scenario, while Rel.18 DMRS targets at supporting higher MU-MIMO layers under eMBB scenario. Furthermore, both the lower channel estimation performance and higher channel estimation complexity of length-4 FD-OCC makes Rel.18 DMRS inappropriate under URLLC scenario. As a result, PDSCH processing capability 2 should not be simultaneously supported with Rel.18 DMRS. Actually, there exists a similar UE capability FG 16-2a indicates whether PDSCH processing capability 2 and mDCI based mTRP can be supported simultaneously.
Next, due to the high complexity of multi-CDM-group channel estimation, a UE capability indicating the simultaneous support of cross-CDM-group Rel.18 DMRS port combination for one codeword should be introduced. 

Proposal 4-1:  Following Rel.18-DMRS-related UE capabilities should be introduced:
· UE capability 1: indicate whether UE can simultaneously support Rel.18 DMRS and PDSCH processing capability 2.
· UE capability 2: indicate whether UE can support cross-CDM-group Rel.18 DMRS port combinations for one codeword.

In RAN1#114, the UE reporting of TPMI for ‘fullpowerMode2’ for Ng=2 is agreed, where a single bit is used to indicate which of the antenna group has full power capability. Similar to legacy capability 16-5c-3, the corresponding FG is proposed.
Proposal 5-7: endorse the following UE feature.
	40. NR_MIMO_evo_DL_UL
	40-7-x
	UL full power transmission mode 2– full power TPMI groups
	Support of TPMI reporting for UE power capability for Ng=2
	
	
	
	
	
	
	
	
	Candidate values {G1, G2}, where G1 are TPMIs with antenna ports #0,#1,#4,#5 non-zero power, and G2 are TPMIs with antenna ports #2,#3,#6,#7 non-zero power.
	




	Spreadtrum Communications [4]
	[bookmark: _Ref494215420]In AI 9.1.2, RAN1 has achieved the following agreements on how to count the number of CPUs and the CSI computation time for CJT type-II codebook.
	Agreement in RAN#113
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
· Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  
Agreement in RAN#113
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
Agreement in RAN1#114
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’ for Capability 2 when NTRP>1, r=legacy Z2’
Agreement in RAN1#114
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability


Based on the agreements in AI 9.1.2, when NTRP>1, the scaling factor X for counting the number of CPUs and the CSI computation time Z/Z’ are both based on UE capability. Therefore, we think it is straightforward to introduce two new FGs.
Proposal 9: Suggest to add two new FGs as follows: 
· Scaling factor for counting the number of CPUs occupied by a CJT type-II codebook
· CSI computation time for CJT type-II codebook

In AI 9.1.2, RAN1 has achieved the following agreements on how to count the number of CPUs and the CSI computation time for doppler codebook. 
	Agreement in RAN#113
Previous agreement is revised as follows
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 [+4] when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR
Agreement in RAN#113
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For N4=1: reuse legacy Z’ values
· For N4>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z’ values
· Capability 2: Legacy Z’ values + r  
· The value(s) of r>0 can depend on the configured N4 value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
Agreement in RAN#113
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
Agreement in RAN#113
For the Rel-18 Type-II codebook refinement for high/medium velocities, the value of KP for P/SP-CSI-RS active resource counting is determined based on UE capability, where the candidate values are {1, 2, 4}.
Agreement in RAN1#114
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the value of Y is reported by the UE (as a part of UE capability reporting) and not dependent on any codebook parameter value
· FFS (by RAN1#114): The candidate value(s) of Y
Agreement in RAN1#114
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}
Agreement in RAN1#114
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions
Agreement in RAN1#114
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’ for Capability 2, r=legacy Z2’



Based on the agreement in AI 9.1.2, when N4>1, the scaling factor Y for counting the number of CPUs is based on UE capability. Further, the scaling factor Y can be different when the CMR is P/SP-CSI-RS or AP-CSI-RS. Besides, the CSI computation time Z/Z’ are also based on UE capability. Furthermore, when counting the number of active resources for P/SP CSI-RS, one resource is counted as KP active resources where KP is determined based on UE capability. In summary, we have the following proposal.
Proposal 10: Suggest to add the following new FGs: 
· Scaling factor for counting the number of CPUs occupied by a doppler codebook
· Scaling factor Y1 when P/SP-CSI-RS is configured for CMR
· Scaling factor Y2 when AP-CSI-RS is configured for CMR
· CSI computation time for doppler measurement
· Number of active resources for each P/SP CSI-RS resource

During the last meeting, RAN1 has achieved the following agreement on how to count the number of CPUs for a TDCP report.
	Agreement in RAN#113
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured
· OCPU=(Y+1).X where X≥1 is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X can depend on the value of D, and whether phase reporting is switched ON
· Reuse legacy Z2/Z2’ values
· To count active resources used for TDCP reporting, reuse the legacy number counting mechanism for CSI-RS resources 
· UE reports the maximum number of active resources for TDCP in UE capability reporting.


Based on the agreement, the scaling factor X for counting the number of CPUs is based on UE capability. However, it has not been decided whether the supported value(s) of X is independently reported or depend on the value of D. In our views, since the dependency maybe different for different UE implementation, we prefer to introduce a new FG for UE to report the value of X directly.
Proposal 11: Suggest to add a new FG: Scaling factor for counting the number of CPUs occupied by a TDCP report.

	ZTE [5]
	In RAN1#113 and RAN1#114, we have the following agreement related to the introduction of additional UE features for Type-II codebook refinement for high/medium velocities.
	Agreement
Previous agreement is revised as follows
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 [+4] when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, the value of KP for P/SP-CSI-RS active resource counting is determined based on UE capability, where the candidate values are {1, 2, 4}.
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For N4=1: reuse legacy Z’ values
· For N4>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z’ values
· Capability 2: Legacy Z’ values + r  
· The value(s) of r>0 can depend on the configured N4 value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’ for Capability 2, r=legacy Z2’
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions



	40. NR_MIMO_evo_DL_UL
	40-3-2-7a
	Support of for determining the start of CSI window of l=n+
	Regarding the start of CSI window is l=n+, the maximum number of  is supported.
	40-3-2-7
	
	
	
	
	
	
	
	Component candidate values: {0, 1, 2}
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-8
	Support of the number of AP-CSI-RS resources for the CMR, i.e., K, equal to 12
	For the number of AP-CSI-RS resources for the CMR, i.e., K, we have an individual UE feature of supporting K=12.
	40-3-2-1, 40-3-2-4
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-9
	Additional support of the size of DD-basis 
	Besides for N4=1, additional support of a list of values of N4 
	40-3-2-1,
	
	
	
	
	
	
	
	Component candidate values: {2, 4, 8}
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-10
	Support of L=6 for Rel-16-based doppler codebook  
	Support of L=6 for Rel-16-based doppler codebook  
	40-3-2-1
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-11
	Support of RANK =3 and 4 for Rel-16-based doppler codebook  
	Support of RANK =3 and 4 for Rel-16-based doppler codebook  
	40-3-2-1
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-12
	Z/Z’ for doppler codebook  
	For N4>1, support one of capabilities for Z/Z’ for Doppler Type-II codebook:
· Capability 1: 
· Regarding Z
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w
· Reuse legacy Z’ values
· Capability 2:
· Regarding Z,
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + legacy Z’  
· For P/SP CSI-RS: Z= legacy Z+w+ legacy Z’ 
· Z’ = Legacy Z’ values + legacy Z’ values  
Note: For N4=1: reuse legacy Z’ values
	40-3-2-1, 40-3-2-4
	
	
	
	
	
	
	
	Component candidate values: {Capability 1, Capability 2}
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-12a
	Support of w for Z for doppler codebook in Capability 2  
	Support of w for Z for doppler codebook in Capability 2
	40-3-1-12
	
	
	
	
	
	
	
	Component candidate values: {4, 8, 14, 28} symbols
	



In RAN1#113 and RAN1#114, we have the following agreement related to the introduction of additional UE features for TRS-based TDCP report.
	Agreement 
For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter D, 
· Dbasic = 1 slot
· Confirm the working assumption on the support for D=6 
· Confirm the working assumption on the support for D=10 (only for >=30kHz SCS)
Agreement 
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured
· OCPU=(Y+1).X where X≥1 is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X can depend on the value of D, and whether phase reporting is switched ON
· Reuse legacy Z2/Z2’ values
· To count active resources used for TDCP reporting, reuse the legacy number counting mechanism for CSI-RS resources 
· UE reports the maximum number of active resources for TDCP in UE capability reporting.
Agreement 
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured, regarding CPU occupation, the value of X={1,2} is reported and not dependent on the configured value of D or whether phase reporting is ON/OFF
Agreement 
For the Rel-18 TRS-based TDCP reporting, the supported values of KTRS (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional




	Agreement (RAN1#113)
Support configuring a subset of comb offsets when comb offset hopping is configured, and configuring a subset of cyclic shifts when cyclic shift hopping is configured.
· The subset configuration applies to all the port(s) in the SRS resource, and all the port(s) in the SRS resource has (have) the same hopping offset value  on an OFDM symbol.
· This is a UE-optional feature.
Agreement (RAN1#113)
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
· If a subset for cyclic shifts is configured, this feature cannot be configured.
· Above is a UE optional feature.
Agreement (RAN1#114)
When finer time-delay-domain granularity for SRS cyclic shift hopping is configured, K is 2
· FFS (to be decided this week) Support of K=4
Conclusion (RAN1#114)
When finer time-delay-domain granularity for SRS cyclic shift hopping is configured, K = 4 is not supported.




	40. NR_MIMO_evo_DL_UL
	40-5-2c
	SRS cyclic shift hopping with finer granularity
	Support of SRS cyclic shift hopping with finer granularity with K = 2
Note: K is the parameter determining the cyclic shift hopping granularity
	40-5-2
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-2d
	SRS cyclic shift hopping within a cyclic shift subset
	Support of SRS cyclic shift hopping within a cyclic shift subset
	40-5-2
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




In RAN1#114, we have the following agreement related to the introduction of additional UE features for SRI/TPMI enhancement for enabling 8 TX UL transmission.
	Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’ for Ng=2
· UE power capability is indicated per antenna group, where for an indicated group, full power is supported for all ranks
· For when Ng=2, a single bit is used to indicate which of the antenna group has full power capability.




	Vivo [6]
		40. NR_MIMO_evo_DL_UL
	40-3-2-8
	Support of N4>1 for Rel-16-based Doppler codebook
	Comments: 
Based on previous RAN1 study and evaluation results, most of the gain for CSI enhancement for high/medium UE velocities comes from CSI prediction. Further time domain compression (N4>1) provides limited gain compared with prediction, while compression causes extra UE complexity. Hence we suggest to make the support of N4>1 optional.
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-9
	Support of d=1 for AP CSI-RS if m>1
	Comments:
If m>1, support of d=1 requires UE to perform extra interpolation to get the channel for each DD unit. Hence we support to make it optional due to its high complexity.
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-10
	Support of rank>2 for Rel-16-based Doppler codebook
	Comments:
Following legacy principles
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-11
	Support of rank>2 for Rel-17-based Doppler codebook
	Comments:
Following legacy principles
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-12
	Support of L=6 for Rel-16-based Doppler codebook
	Comments:
Following legacy principles
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-13
	Scaling factor Y for CPU counting when N4>1 for P/SP CSI-RS
	Agreement
Previous agreement is revised as follows
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

	
	
	
	
	
	
	
	
	Candidate values: {2/3, 1, 2, 3}

	

	40. NR_MIMO_evo_DL_UL
	40-3-2-14
	Scaling factor Y for CPU counting when N4>1 for AP CSI-RS
	Agreement
Previous agreement is revised as follows
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

	
	
	
	
	
	
	
	
	Candidate values: {2/3, 1, 2, 3}

	

	40. NR_MIMO_evo_DL_UL
	40-3-2-15
	Applied Z/Z’ values when N4>1
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For N4=1: reuse legacy Z’ values
· For N4>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z’ values
· Capability 2: Legacy Z’ values + r  
· The value(s) of r>0 can depend on the configured N4 value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’

	
	
	
	Default value is capability 1
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-16
	Scaling factor Kp of P/SP active resource counting for Rel-18 Doppler codebook
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, 
· for AP CSI -RS, reuse legacy definition and counting mechanism for active resources
· for P/SP CSI-RS, one resource is counted as occupying KP ≥1 active resource(s)
· TBD: the value of KP , e.g. N4, fixed value, or according to UE capability
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, the value of KP for P/SP-CSI-RS active resource counting is determined based on UE capability, where the candidate values are {1, 2, 4}.
	
	
	
	Default value is 4
	Per-band 
and Per-BC
	
	
	
	Candidate values of Kp are {1, 2, 4}

	

	40. NR_MIMO_evo_DL_UL
	40-3-2-17
	W additional symbols of Z for P/SP CSI-RS based Type II Doppler CSI compared with legacy Z 
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions

	
	
	
	
	
	
	
	
	
	



	40. NR_MIMO_evo_DL_UL
	40-3-1-24
	Scaling factor X for CPU counting when NTRP>1 for Rel-18 CJT codebook
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
· Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  

	
	
	
	Default value is 1
	
	
	
	
	Candidate values: {1, 1.5, 2}
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-25
	Applied Z/Z’ when NTRP>1 for Rel-18 CJT codebook
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’

	
	
	
	Default value is capability 1
	
	
	
	
	
	



	40. NR_MIMO_evo_DL_UL
	40-3-7
	Scaling factor X for CPU counting of TDCP
	Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured
· OCPU=(Y+1).X where X≥1 is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X can depend on the value of D, and whether phase reporting is switched ON
· Reuse legacy Z2/Z2’ values
· To count active resources used for TDCP reporting, reuse the legacy number counting mechanism for CSI-RS resources 
· UE reports the maximum number of active resources for TDCP in UE capability reporting.
	
	
	
	Default value is 1
	
	
	
	
	Candidate values: {1, 2}
	

	40. NR_MIMO_evo_DL_UL
	40-3-8
	Support of more than 1 configured TRS resource sets
	Agreement
For the Rel-18 TRS-based TDCP reporting, the supported values of KTRS (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional
	
	
	
	
	
	
	
	
	Candidate values: {‘2’, ‘3’, or ‘both 2 and 3’}
	



	40. NR_MIMO_evo_DL_UL
	40-5-2c
	The subset of cyclic shifts when cyclic shift hopping is configured
	Support of the subset of cyclic shifts when cyclic shift hopping is configured
	40-5-2
	Yes
	n/a
	The subset of cyclic shifts when cyclic shift hopping is configured is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-2d
	Finer time-delay-domain granularity for SRS cyclic shift hopping
	Support of finer time-delay-domain granularity for SRS cyclic shift hopping
	40-5-2
	Yes
	n/a
	Finer time-delay-domain granularity for SRS cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	UL full power transmission mode 2 – SRS resources
	1.The SRS configuration with different number of antenna ports per SRS resource for Mode 2
	40-7-1g

	yes
	n/a
	
	Per FSPC
	n/a
	n/a
	n/a
	Component (1) candidate values: {1_2, 1_4, 1_2_4, 1_2_4_8}

	Optional with capability signalling



	40. NR_MIMO_evo_DL_UL
	40-7-1g-2
	UL full power transmission mode 2 – full power TPMI groups
	1.TPMI group(s) which delivers full power
	40-7-1g

	yes
	n/a
	
	Per FSPC
	n/a
	n/a
	n/a
	FFS candidate components
	Optional with capability signalling




	TCL [7]
	

	LG Electronics [8]
	

	Intel Coporation [9]
	

	Ericsson [10]
	In FG 40-1-3, support for aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP was specified. A similar FG is needed for M-DCI. This is introduced in FG 40-1-14, and the structure would be the same, with component values describing the possibilities.
	40-1-14
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	Note: this is a counterpart to FG 40-1-3



The unified TCI framework supports all schemes specified in Rel-16 and Rel-17, and also STxMP and FG 40-1-1CJT. The UE must be able to report which multi-TRP schemes it supports together with the unified TCI framework. We propose to add one FG with multiple components, where each component states if the UE supports the multi-TRP feature or not. This is added as FG 40-1-15 in section 2.1.1.3	
	40-1-15
	Multi-TRP schemes supported with the unified TCI framework
	1. Single-DCI NC-JT
2. Multi-DCI NC-JT
3. PDCCH repetition
4. PUCCH repetition
5. PUSCH repetition
6. HST-SFN



In our understanding, the following feature groups from the Rel-17 TCI framework can be reused:
23-1-1c: SCell BFR
23-1-1d: Per BWP TCI state configuration
23-1-1e: Support of reference CC for TCI state configuration
23-1-1g: Beam misalignment 
23-1-1h: Association between PC parameters and TCI state
23-1-1i, 23-1-1m, 23-1-1j: Configuration of a single Rel-17 TCI state for PDCCH, CSI-RS, SRS and CORESET#0 
In our understanding, none of the above FGs are related to multi-TRP operation, or multiple indicated TCI states, and hence the Rel-17 FGs can be reused.

In RAN1#113, RAN1 made the following agreement:
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
Case 2 applies in all other cases


	4-2-9
	Allow scheduling overlapping UL transmissions for UEs not supporting STxMP
	
	Per FSPC



In RAN1#113, it was agreed to support hopping over a subset of cyclic shifts and comb offsets, as a UE-optional feature:
Agreement (RAN1#113)
Support configuring a subset of comb offsets when comb offset hopping is configured, and configuring a subset of cyclic shifts when cyclic shift hopping is configured.
· The subset configuration applies to all the port(s) in the SRS resource, and all the port(s) in the SRS resource has (have) the same hopping offset value  on an OFDM symbol.
· This is a UE-optional feature.

Two new FGs are needed for the above agreement, one for comb offset hopping and one for cyclic shift hopping, with FG 40-5-1 and 40-5-2 as prerequisites, respectively.
In RAN1#113, it was further agreed to support finer-granularity cyclic-shift hopping, as a UE-optional feature:
Agreement (RAN1#113)
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.

A new FG is needed to support finer-granularity cyclic-shift hopping, with FG 40-5-2 as a prerequisite.

	40-6-5a
	Support UL and DL group-based beam reporting for STx2P
	1. Max number N of beam groups (M=2 beams per beam group) in a single L1-RSRP reporting instance based on measurement on two CMR resource sets 
2. Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs 
3. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets 
(Follow FG 23-5-1)




	Google [11]
		40. NR_MIMO_evo_DL_UL
	40-3-2-8
	Minimum CSI computation time for CSI report with doppler codebook
	1. Minimum CSI computation time for CSI report with doppler codebook (candidate value: capability 1 or capability 2)



For DMRS, one UE FG on supported MU-MIMO operation with different DMRS types is missing, which is a new feature introduced in Rel-18. Therefore, the following UE FG is proposed. 
Proposal 6: Introduce the following UE FG 40-4-11 based on the new feature introduced in Rel-18
	40. NR_MIMO_evo_DL_UL
	40-4-11
	Support of MU-MIMO operation from different DMRS types
	1. Support of MU-MIMO operation for current UE and co-scheduling UEs with different DMRS types 
	40-4-1
	Yes
	n/a
	MU-MIMO operation for current UE and co-scheduling UEs with different DMRS types is not supported
	Per FS
	No
	No
	n/a
	Candidate value: {Type1+eType1, eType1+Type1, Type2+eType2, eType2+Type2}

	Optional with capability signaling



For SRS, there is a new feature agreed in RAN1 #114, which introduces configuration of subset of comb offsets and cyclic shifts for SRS comb offset hopping and cyclic shift hopping. Therefore, the corresponding UE FG should be introduced. In RAN1 #113, it was agreed that the joint comb offset hopping and cyclic shift hopping can be discussed in UE feature session. Current spec does not prohibit such joint hopping. Therefore, corresponding UE FG is introduced. 
Proposal 7: Introduce the following UE FGs based on the new feature agreed in RAN1 #114 and agreement in RAN1 #113.
	40. NR_MIMO_evo_DL_UL
	40-5-1c
	Comb offset hopping based on configured subset of comb offsets 
	Support of comb offset hopping based on configured subset of comb offsets
	40-5-1
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-2a
	Cyclic shift hopping based on configured subset of cyclic shifts 
	Support of cyclic shift hopping based on configured subset of cyclic shifts
	40-5-2
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-3
	Comb offset hopping and cyclic shift hopping for the same SRS resource
	Support of comb offset hopping and cyclic shift hopping for the same SRS resource
	40-5-1, 40-5-2
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling



In addition, there is a hidden feature for mDCI based STxMP PUSCH, where the PUSCH may be based on DFT-s-OFDM waveform. Although not explicitly agreed, current spec allows the network to schedule one of or both PUSCHs from DFT-s-OFDM waveform. Therefore, the following UE FG is proposed with regard to the hidden feature.
Proposal 9: Introduce the following UE FGs with regard to DFT-s-OFDM waveform for one of the PUSCHs for mDCI based STxMP.
	40. NR_MIMO_evo_DL_UL
	40-6-3-1
	Support of mDCI based STxMP PUSCH with DFT-s-OFDM + DFT-s-OFDM waveform
	Support of mDCI based STxMP PUSCH with DFT-s-OFDM + DFT-s-OFDM waveform
	40-6-3, 40-6-3a
	Yes
	n/a
	mDCI based STxMP PUSCH with DFT-s-OFDM + DFT-s-OFDM waveform is not supported
	Per FS
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3-2
	Support of mDCI based STxMP PUSCH with DFT-s-OFDM + CP-OFDM waveform
	Support of mDCI based STxMP PUSCH with DFT-s-OFDM + CP-OFDM waveform
	40-6-3, 40-6-3a
	Yes
	n/a
	mDCI based STxMP PUSCH with DFT-s-OFDM + CP-OFDM waveform is not supported
	Per FS
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



Further, with regard to CA framework based STxMP, UE may assume the signal for one TRS as signal corresponding to a CC. Therefore, similar to Rel-16, a UE FG for the same HARQ process for the PUSCHs in STxMP should be introduced.
Proposal 10: Introduce the following UE FGs with regard to CA framework based mDCI based STxMP
	40. NR_MIMO_evo_DL_UL
	40-6-3-3
	Support of the same HARQ process for the partially/fully overlapped PUSCHs associated with different CORESETPoolIndex
	Support of the same HARQ process for the partially/fully overlapped PUSCHs associated with different CORESETPoolIndex 
	40-6-3, 40-6-3a
	Yes
	n/a
	The same HARQ process for the partially/fully overlapped PUSCHs associated with different CORESETPoolIndex is not supported
	Per FS
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



For 8Tx, Rel-18 introduces one UE feature on UCI multiplexing on a PUSCH with two codewords. Therefore, corresponding UE FG should be introduced.
Proposal 11: Introduce the following UE FG on UCI multiplexing on a PUSCH with two codewords, which is based on the agreed Rel-18 feature.
	40. NR_MIMO_evo_DL_UL
	40-7-6
	Support of UCI multiplexing on PUSCH with 2 codeword
	Support of UCI multiplexing on PUSCH with 2 codeword
	40-7-1
	Yes
	n/a
	Support of UCI multiplexing on PUSCH with 2 codeword is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling




	Samsung [12]
	In RAN1#113, the following agreement has been made:
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
· Case 2 applies in all other cases



Based on this agreement, there can be UEs that can handle overlap of the two uplink transmissions with different TAs and UEs that can’t handle the overlap of the two uplink transmissions with different TAs. Therefore, we can consider the following two cases:
1. UEs not capable of handling overlap (basic feature)
This refers to a UE that does not expect any overlapping of two UL transmissions in multi-DCI based multi-TRP operation with two TA enhancement as network would avoid any overlap between the two UL transmissions through scheduling restriction. If such overlap happens as an error case, UE behaviour can then be dropping the later transmission.
2. UEs capable of handling overlap
This refers to a UE that can handle specific overlap duration for two UL transmissions in multi-DCI based multi-TRP operation with two TA enhancement. That is UE can expect two UL transmissions overlap with some specific duration and if it happens, the overlapping duration of the later of the two UL transmissions would be reduced. The signalling granularity of such UE capabilities can be FS or FSPC, following the DL counterpart design.
Therefore, we suggest a new FG/row as described:
Proposal 7: For multi-DCI based Multi-TRP operation with two TA enhancement, introduce new UE capability as described below with signalling granularity of ‘per FS’ or ‘per FSPC’.
	40. NR_MIMO_evo_DL_UL
	40-2-7
	UL overlapping in multi-DCI based Multi-TRP  operation with two TA enhancement
	Support of UL overlapping by reducing the latter UL transmission in multi-DCI based Multi-TRP  operation with two TA enhancement 

	40-2-1, 40-2-2
	yes
	n/a
	
	Per FS
	n/a
	n/a
	n/a
	
	Optional with capability signalling



A new feature group (e.g., FG 40-3-1-A) for  and Z/Z’ is needed based on the agreements below. Based on the agreements,  is UE capability and determined by the UE, where OCPU = X.NTRP, when NTRP>1.

Regarding Z/Z’, based on the agreements below, Capability 1 and Capability 2 need to be supported via another FG.

	[113] Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
· Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1

[114] Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability


[113] Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
[114] Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’ for Capability 2 when NTRP>1, r=legacy Z2’






(New) FG 40-3-2-A: Support of K=12 aperiodic NZP CSI-RS resources (according to the agreement below) 
	[112] Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the parameter K (the number of AP-CSI-RS resources for the CMR), optionally support only K=12 as an additional candidate value



(New) FG 40-3-2-B: Support of L=6 (according to the agreement below)
	[112bis-e] Agreement
For the Type-II codebook refinement for high/medium velocities based on Rel-16 eType-II regular codebook, at least the following Parameter Combinations are supported 
…
Note: From legacy. For L=6, the same restriction and UE optionality as legacy apply



A new feature group (e.g., FG 40-3-2-C) for  and Z/Z’ is needed based on the agreements below. Based on the agreements,  is UE capability and determined by the UE, for OCPU = Y.N4 when P/SP-CSI-RS is configured for CMR, and for OCPU = Y.K, when AP-CSI-RS is configured for CMR.

Regarding Z/Z’, based on the agreements below, Capability 1 and Capability 2 need to be supported via another FG.
On the candidate values of w as a UE capability, we support the possible values of w should be in the set of the values that are generated from alternative 1 or alternative 2 of the following agreement.
	[114] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z for Capability 2 associated with P/SP-CSI-RS, decide, in RAN1#114, based on the following alternatives:
· Alt1: w=14.(KP–1).d or 14. KP.d, where d denotes the CSI-RS periodicity 
· Alt2: w=14 or 28 (fixed)



The candidate values of  should also be chosen such that  (in symbols), where  legacy , because the max value of reportSlotOffset is 32 slots, as discussed during the previous meeting. In our view, the candidate values of  should be chosen such that
· w=14 or 28,
· w=14(Kp-1)d, where Kp=1,2, or 4 is UE capability and d=4,5,8,10,16,20,40,80,160,320 is periodicity, and
· , where .

Since  can be given by (up to) 141+140 =281 (when ), w should be less than or equal to 167 to hold .
Among the possible values that are generated from W=14(Kp-1)d (shown in the table below), 0, 56, 70, 112, and 140 are only the candidate values less than or equal to 167. 
Values of W=14(Kp-1)d
	
	
	
	
	
	
	
	
	
	
	

	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	56
	70
	112
	140
	224
	280
	560
	1120
	2240
	4480

	
	168
	210
	336
	420
	672
	840
	1680
	3360
	6720
	13440



Hence we propose .

	[113] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 when P/SP-CSI-RS is configured for CMR, or OCPU = Y.K when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

[114] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}

[113] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For N4=1: reuse legacy Z’ values
· For N4>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z’ values
· Capability 2: Legacy Z’ values + r  
· The value(s) of r>0 can depend on the configured N4 value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
[113] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
[114] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’ for Capability 2, r=legacy Z2’
[114] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z for Capability 2 associated with P/SP-CSI-RS, decide, in RAN1#114, based on the following alternatives:
· Alt1: w=14.(KP–1).d or 14. KP.d, where d denotes the CSI-RS periodicity 
· Alt2: w=14 or 28 (fixed)

[114] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z associated with P/SP-CSI-RS, 
· W (unit of symbols) is reported by UE
· To be finalized as part of Rel-18 UE feature discussions



A new feature group (e.g., FG 40-3-3-A) for Ocpu is needed based on the agreements below. Based on the agreements,  is a UE capability and determined by the UE. 

	[113] Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured
· OCPU=(Y+1).X where X≥1 is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X can depend on the value of D, and whether phase reporting is switched ON
· Reuse legacy Z2/Z2’ values
· To count active resources used for TDCP reporting, reuse the legacy counting mechanism for CSI-RS resources 
· UE reports the maximum number of active resources for TDCP in UE capability reporting.

[114] Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured, regarding CPU occupation, the value of X={1,2} is reported and not dependent on the configured value of D or whether phase reporting is ON/OFF



Since Rel-18 DMRS eType-I/II are introduced, there are 4 different types of DMRSs: Rel-15 DMRS Type-I/II, and Rel-18 DMRS eType-I/II. Given supportable types of DMRS for each different DCI format defined in NR, a UE shall prepare up to 4 different DMRS types whenever the UE receives same or different DCI formats, which could be burden to UE. Hence, our view is that defining the maximum number of different DMRS types considering for all DCI formats as a UE capability could inform to gNB the processing limit of the UE.

Proposal 12: Support a UE capability introducing the maximum number of different DMRS types considering for all DCI formats.
	Index
	Feature group
	Components
	Pre-requisite
	Type
	Note

	40-4-XX
	Maximum number of different DMRS types for all DCI formats
	Support maximum number of different DMRS types for all DCI formats
	40-4-1g
	Per FS
	Candidate values: {1, 2, 3, 4}



In RAN1#114 [3], a detailed signaling mechanism for subset configuration has been agreed to limit the hopping region of comb-offsets for comb-offset hopping and cyclic shifts for cyclic shift hopping, as follows:

	Agreement
When a subset of comb offsets for comb offset hopping is configured, and when a subset of cyclic shifts for cyclic shift hopping is configured, support the following option for configuring the subset S={S(0), S(1), …, S(z-1)} with , where  for comb offset hopping and  for cyclic shift hopping, and:
· Option 1b: S(0), S(1), …, S(z-1) are configured via a Z-length bitmap with S(i-1) being the i-th bit set as 1.



Since FGs for comb-offset hopping and cyclic shift hopping are defined separately as in Table. 4, our view is that FGs for subset of comb-offsets and cyclic shifts for comb-offset hopping and cyclic shift hopping, respectively, can be defined separately as well. Hence, we support the following table for supporting subset of comb-offsets and cyclic shifts for comb-offset hopping and cyclic shift hopping, respectively.

Proposal 14: Define a FG supporting subset of comb-offsets and cyclic shifts for comb-offset hopping and cyclic shift hopping, respectively.
	40-5-XX
	Subset of comb-offsets for comb-offset hopping
	Support subset of comb-offsets for comb-offset hopping
	2-52 or 2-53, 40-5-1
	Per band
	

	40-5-XX
	Subset of cyclic shifts for cyclic shift hopping
	Support subset of cyclic shifts for cyclic shift hopping
	2-52 or 2-53, 40-5-2
	Per band
	This feature and cyclic shift hopping with finer granularity are not configured with a UE at the same time.




In RAN1#113, a concept of finer granularity for cyclic shift hopping has been agreed as follows:

	Agreement in RAN1#113
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.



Based on the above agreement, an optional UE feature is needed to be defined, hence we would like to suggest the following FG.

Proposal 15: Define a FG supporting finer granularity of cyclic shift hopping.
	40-5-XX
	Cyclic shift hopping with finer granularity
	Support cyclic shift hopping with finer granularity as K=2
	2-52, 40-5-1
	Per band
	This feature and a subset of cyclic shifts for cyclic shift hopping are not configured with a UE at the same time.




When the UE can support multi-DCI based STx2P PUSCH+PUSCH, the UE will prepare two TBs in parallel to transmit both PUSCH simultaneously. However, depending on UE’s capability for processing time, additional timeline may be required. Therefore, new processing capability for additional timeline of multi-DCI based STx2P PUSCH+PUSCH can be introduced.

Proposal 21: Introduce new processing capability for additional timeline of multi-DCI based STx2P PUSCH+PUSCH.
· (New) FG 40-7-A: support of a first sub-feature of mode2 that is based on SRS virtualization
· (New) FG 40-7-B: support of a second sub-feature of mode2 that is based on full power TPMI group(s)
	UE features
	Description
	Component values

	(New) FG 40-7-A
UL full power transmission 8TxfullpowerMode2 – SRS resources
	1. The SRS configuration with different number of antenna ports per SRS resource for Mode 2
	Component 1: TBD

	(New) FG 40-7-B
UL full power transmission 8TxfullpowerMode2 – full power TPMI groups 
	1. TPMI group(s) which delivers full power
	Component 1: TBD


 


	Xiaomi [13]
	
Proposal: 
· Support to introduce a new FG to capture the overlap issue between the two UL transmissions when the UE does not support UL STxMP transmission.
	40. NR_MIMO_evo_DL_UL
	40-2-9
	Overlap between the two UL transmissions
	1. Support of reducing the overlapping duration of the later of the two UL transmissions when the UE does not support UL STxMP transmission.
	40-2-1, 40-2-2
	yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



According to the following agreement, the number of supported SD basis combination can be reported based on UE capability. 

Agreement (RAN1-112 meeting)
On the Type-II codebook refinement for CJT mTRP, for Rel-16-based refinement, support at least the following combinations of {Ln} for the higher-layer-configured value of NTRP (FFS by RAN1#112: whether the bracketed permutations are also supported):
· FFS by RAN1#112: whether other combinations can be supported
FFS (by RAN1#112bis-e): Whether/how the supported combinations of {n} for Rel-17-based refinement are derived from the supported combinations of {Ln} for Rel-16-based refinement 
FFS: Whether the total number of Ln is a UE capability

[bookmark: _Hlk128062296]NTRP
{Ln} combination
[bookmark: _Hlk128062270]1
{2}

{4}

{6} (analogous to legacy, only for total # ports =32, rank 1-2, R=1
2
{2,2}

{2,4}, [{4,2}]

{4,4}
3
{2,2,2}

{2,2,4} [and its other permutations]

{4,4,4}
4
{2,2,2,2}

{2,2,2,4} [and its other permutations]

{2,2,4,4} [and its other permutations]

{4,4,4,4}


Proposal 4-1: define a UE capability to indicate the total number of supported SD basis combinations.
	40. NR_MIMO_evo_DL_UL
	40-3-1-24
	The maxmum total number of supported SD basis for M-TRP CJT
	
	
	
	
	
	
	
	
	
	
	



According to the following agreement, the supported subset of linkages can be reported based on UE capability. 
Agreement (RAN1-112b e-meeting)
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, only the following linkages are supported (marked ‘x’), for Rel-16 eType-II based
· For NTRP =1, 
· fully reuse seven out of the eight Parameter Combinations from Rel-16 eType-II as indicated in the table below
· FFS (by RAN1#112bis-e): whether to add one more Parameter Combination for L=4 based on the legacy Rel-16 eType-II FD combo {½, ½, ¼, ¼; ½} or the agreed FD combo {½, ½, ½, ½; ½}, or not to add from the indicated seven below
· For NTRP >1, only the following linkages are supported (marked ‘x’)
· Note: Configured linkage(s) are associated with the configured value of NTRP, regardless whether the dynamic TRP selection (the dynamic change of N given NTRP) is configured. Also, the configured linkage(s) are valid for any dynamically selected SD basis and/or any dynamically selected CSI-RS resource (TRP).
· FFS: UE feature/capability to support only a subset of linkages

NTRP
SD combo
FD combo {pv},


{1/8, 1/8, 1/16, 1/16}, ¼
{1/8, 1/8, 1/16, 1/16}, ½ 
{1/4, ¼, 1/8, 1/8}, ¼ 
{1/4, ¼, 1/8, 1/8}, ½ 
{1/4, ¼, ¼, ¼}, ¾ 
{1/2, ½, ½, ½}, ½ 
1
2


x
x



4


x 
x
x


6 w/ restriction



x
x

2
{2,2}
x




 

{2,4}
{4,2}
x




 
 

{4,4}

x
 
x

x
3
{2,2,2}
x
x



 

{2,2,4} 
{2,4,2}
{4,2,2}
x
x
 
 
 


 
 
 

{4,4,4}
x
x
 x
x
x
x
4
{2,2,2,2}
x




N/A

{2,2,2,4} 
x




N/A

{2,2,4,4} 
 

 
x
x
N/A

{4,4,4,4}
 
x
 
 x
x
N/A



Proposal 4-2: define a UE capability to indicate the supported subset of linkages.
	40. NR_MIMO_evo_DL_UL
	40-3-1-25
	The supported subset of linkages
	
	
	
	
	
	
	
	
	
	
	



According to the following agreement, the supported value of Z/Z’ can be reported based on UE capability for NTRP>1.
Agreement(RAN1-113 meeting)
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’


Proposal 4-3: define a UE capability to indicate the supported value of Z/Z’ for NTRP>1.
	40. NR_MIMO_evo_DL_UL
	40-3-1-26
	The supported value of Z/Z’ for NTRP>1
	
	
	
	
	
	
	
	
	
	
	



According to the following agreement, the supported value of CPU oocupation can be reported based on UE capability for NTRP>1.Agreement(RAN1-113 meeting)
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
· Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  

Agreement(RAN1-114 meeting)
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability


Proposal 4-4: define a UE capability to indicate the supported value of CPU occupation for NTRP>1.
	40. NR_MIMO_evo_DL_UL
	40-3-1-27
	The supported value of CPU occupation for NTRP>1
	{1, 1.5, 2}
	
	
	
	
	
	
	
	
	
	



According to the following agreement, finger time-delay-domain granularity is a UE optional feature as well, and the feature cannot be configured when a subset for cyclic shift is configured. 
Agreement
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.
	40. NR_MIMO_evo_DL_UL
	
	Finer time-delay-domain granularity confiugration
	Support finer time-delay-domain granularity for SRS cyclic shift hopping
	40-5-2
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	If a subset for cyclic shifts is configured, this feature cannot be configured.

	Optional with capability signaling





	CATT [14]
	Proposal 21: Add the following rows for FGs for SRS enhancement for TDD CJT:
	40. NR_MIMO_evo_DL_UL
	40-5-1c
	SRS comb offset hopping with a subset of comb offsets
	Support of S SRS comb offset hopping with a subset of comb offsets
	40-5-1
	Yes
	n/a
	SRS comb offset hopping with a subset of comb offsets is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-2c
	SRS cyclic shift hopping with a subset of cyclic shifts
	Support of SRS cyclic shift hopping with a subset of cyclic shifts 
	40-5-2
	Yes
	n/a
	SRS cyclic shift hopping with a subset of cyclic shifts is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-2d
	SRS cyclic shift hopping with finer time-delay-domain granularity
	Support of SRS cyclic shift hopping with finer time-delay-domain granularity
	40-5-2
	Yes
	n/a
	SRS cyclic shift hopping with finer time-delay-domain granularity is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling


40-7-1g-1: 
· Similar to FG 16-5c-2, we propose to add a separate feature regarding the SRS configurations for UL full power transmission mode 2 to the UE feature list.
· It is agreed that one or more of 1-, 2-, 4-, or 8-port SRS resources in one SRS resource set can be applied for full power mode2 enhancement, therefore, such enhancement should be captured.
Proposal 35: adopt the following UE feature FG 40-7-1g-1:
	40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	UL full power transmission fullpowerMode2 – SRS resources
	1. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2
2. The SRS configuration with different number of antenna ports per SRS resource for Mode 2

	40-7-1g
	yes
	n/a
	SRS configuration for UL full power transmission mode 2 for 8 Tx codebook based PUSCH operation is not supported
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling
Component-1
Candidate value: {2, 4}
Component-2
Candidate value: {at least support one 8-port SRS resource in one SRS resrouce set, other values FFS}



40-7-1g-2: 
· Similar to FG 16-5c-3, TPMI groups needs to be specified for full power mode2 enhancement. We propose to add such a feature for TPMI groups indication for UL full power transmission mode 2 to the UE feature list.
· For full power mode2, it is agreed that full power TPMI groups indication is implemented for Ng = 2, while it is not supported for Ng = 4 or Ng = 8 cases. Thus, such restriction should be captured in FG 40-7-1g-2. In this case, the prerequisite feature groups should include both FG 40-7-1b and 40-7-1g.
Proposal 36: adopt the following UE feature FG 40-7-1g-2:
	40. NR_MIMO_evo_DL_UL
	40-7-1g-2
	UL full power transmission fullpowerMode2 – full power TPMI groups
	TPMI group(s) which delivers full power

	40-7-1b,  40-7-1g
	yes
	n/a
	TPMI group(s) for UL full power transmission mode 2 for 8 Tx codebook based PUSCH operation is not supported
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling
Candidate component values: {one single-bit bitmap}





	OPPO [15]
	UE feature for multi-TRP enhancement
UE feature for unified TCI framework extension for multi-TRP
In the achieved progress, the following UE capabilities were discussed and agreed. 
· Support of 1 or 2 indicated joint TCI states for PDSCH-CJT is up to UE capability
· RRC configuration on aperiodic CSI-RS for CSI/BM to apply the first or second indicated DL/joint TCI state per CSI-RS resource set or per CSI-RS resource is up to UE capability
In RAN1#113 meeting, a few of progress on unified TCI framework extension have been made. Hence we update the UE capabilities accordingly which are to be discussed as listed below. 
· For S-DCI MTRP, support of dynamic switching between Rel-17 TCI framework and Rel-18 TCI framework
· For PDSCH-CJT, the support of PDSCH DMRS new QCL rule, i.e. QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} is up to UE capability
· Support of UE determines two UL Tx power values for PUCCH/PUSCH STxMP based on two UE-configured maximum output power (if per panel or per indicated UL/joint TCI states maximum output power is supported)
Proposal 1: The above information can be considered and reported via UE capability (if supported) for Rel-18 unified TCI state extension. 
UE feature for two TAs enhancements
In previous agreement, the following UE capabilities were discussed and agreed. 
· For the case of two DL reference timing, support of Rx timing difference between two DL reference timings can be assumed as larger than a CP length is up to UE capability 
For intra-cell MTRP and inter-cell MTRP, the following UE capabilities should be discussed for two TA enhancement. In RAN1#113, a few of progress has been made and we update the items according to it. 
· For both inter-cell and intra-cell MDCI MTRP, support of two TAGs associated with one serving cell
· Inter-cell and intra-cell MDCI MTRP should be separate features
· Support of associated TAG to UL/joint TCI state
· No split between joint TCI state and UL TCI state, as one row/FG)
· For inter-cell M-DCI MTRP, support of cross-TRP RACH triggering by PDCCH order
· Support of PRACH configuration per additionalPCI
· Support of reducing the overlapped duration in case the UE does not support STxMP
Proposal 2: The above information can be considered and reported via UE capability (if supported) for Rel-18 two TA enhancement. 
UE feature for CSI enhancement
It was agreed that a set of NL combinations of values for {L1, ..., LNTRP} could be gNB-configured via RRC signaling for SD basis selection, and candidate combinations of {Ln} were also agreed. Based on the agreed combinations, the total number of Ln can be up to 16 for one layer, which is significantly lager than the value with S-TRP. Considering the UE complexity would be increased accordingly, the supported total number of SD basis across all CSI-RS resources should be reported via UE capability, and then gNB can configure a proper combination based on the reporting. Furthermore, to support CJT CSI, some fundamental features should also be reported by UE, e.g. the supported number of TRP for CJT, the supported number of total antenna ports for CJT, supported number of CSI-RS ports per TRP. 
For Rel-18 medium/high mobility codebook enhancement, expect the agreed UE features, some other parameters should also be considered. For example, for the values of N4, it was agreed in RAN1#111 that the candidate values supported by UE are reported via UE capability. At least UE can report the supported maximal value of N4 with candidate values of {1,2,4,8}. The support of the values of K (number of CMRs for medium/high mobility measurement) larger than 4 should also be reported as UE capability, which is highly related to the UE complexity. 
	Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the parameter N4 (length of DFT vector, unit-less), support 8 as an additional candidate value
· FFS (by RAN1#112): Whether any of the following additional candidate values are supported: 3, 5, 16, 32
· The candidate values supported by UE are reported via UE capability (details can be discussed in UE feature).



Proposal 3: The following information can be additionally reported via UE capability for Rel-18 CJT codebook enhancement: 
· The supported total number of SD basis Ltot across CSI-RS resources for one layer
· The supported number of TRPs NTRP for CJT (e.g. 2,3,4) and supported number of CSI-RS ports per TRP for CJT, which can be a list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Proposal 4: The following information can be reported via UE capability for Rel-18 medium/high mobility codebook enhancement: 
· Supported values of N4 (length of DFT vector) lager than 1 (e.g. 2,4,8) for Rel-16 etypeII codebook 
· Support of the values of K (number of CMRs for medium/high mobility measurement) larger than 4 (e.g. 8)
· Supported values of δ>0 (start of UE prediction window refer to n, e.g.,1,2) 
UE feature for reference signal enhancement
UE feature for increased number of orthogonal DMRS ports
[bookmark: _Hlk141892386]In currently agreed UE feature, supporting Rel-18 DL DMRS for S-DCI based mTRP and M-DCI based mTRP can be reported as separate UE capability. Similarly, supporting UL DMRS for STxMP should also be a optional UE feature since the two features need different UE processing capability. Whether single DCI based STxMP (or even SDM with Rel-18 DMRS and SFN with Rel-18 DMRS) and multi-DCI based STxMP need separate capabilities can be further discussed. 
Proposal 5: Support Rel-18 UL DMRS for STxMP can be reported as UE capablity.
· FFS whether single DCI based STxMP and multi-DCI based STxMP need separate capabilities.
UE feature for SRS enhancements
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the agreements in RAN1#113/114 meeting, some capabilities can be introduced for Rel-18 SRS enhancement in addition to currently agreed FGs.
	Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and with TDM factor s > 1, the UE splits a linear value  of SRS transmission power equally across the SRS ports configured on each OFDM symbol, if the UE is capable of transmitting at  per OFDM symbol with 8/s ports, where  is specified in the current specifications.
· Note: This may be captured in the specification in a few different but equivalent ways, and it is up to the editor to decide.
· 
Agreement
Support configuring a subset of comb offsets when comb offset hopping is configured, and configuring a subset of cyclic shifts when cyclic shift hopping is configured.
· The subset configuration applies to all the port(s) in the SRS resource, and all the port(s) in the SRS resource has (have) the same hopping offset value  on an OFDM symbol.
· This is a UE-optional feature.

Agreement
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.




Proposal 6: The following information can be additionally reported via UE capability for Rel-18 SRS enhancement: 
· Whether UE is capable of transmitting at  in each OFDM symbol for s=2
· Support configuring a subset of comb offsets for comb offset hopping
· Support finer time-delay-domain granularity for cyclic shift hopping
UE feature for enhanced uplink transmission
UE feature for UL precoding indication for multi-panel transmission
For multi-DCI based STxMP PUSCH transmission, it is agreed that the maximal number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain can be 1 or 2 subjects to UE capability. Besides, fully/partially/non-overlapping in frequency domain and fully/partially overlapping in time domain are supported for multi-DCI based STxMP PUSCH transmission. The signaling for overlapping types can be reflected in the UE capability:
· Partial-overlapping in time domain and non-overlapping in frequency domain
· Fully overlapping in time domain and partially overlapping in frequency domain
· Fully overlapping in both frequency domain and time domain
· Fully overlapping in frequency domain, partially overlapping in time domain
· partially or non-overlapping in frequency domain, partially or fully overlapping in time domain
Based on the agreement in RAN1#114 meeting, a UE capability can be introduced to support enabling single-DCI based STxMP SFN scheme for PUCCH and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.
	Agreement
Introduce one RRC parameter in PUCCH-config to configure STxMP SFN scheme. When this RRC parameter is configured:
· When two indicated TCI states are applied to one PUCCH resource, the STxMP SFN scheme is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.
· It is subject to UE capability to support enabling Rel-18 STxMP SFN scheme and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.
When this RRC parameter is not configured:
· When two indicated TCI states are applied to one PUCCH resource, the Rel-17 TDM scheme with unified TCI states is enabled to this PUCCH resource.
· When one TCI state is applied to one PUCCH resource, the sTRP transmission is enabled to this PUCCH resource.



According to the agreement in RAN1#113 meeting, following capability can be introduced to support group-based beam reporting.
	Agreement
To enhance the Rel-17 group-based beam L1-RSRP reporting to support STxMP-based transmission, support the system to configure the UE to report one of the followings:
· Alt1: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously, and the reported pair of CRIs or SSBRIs can be received simultaneously.
· Alt2: For each reported pair of CRIs or SSBRIs, the UL Tx spatial filters determined from the reported pair of CRIs or SSBRIs can be applied simultaneously.
· Supporting Alt1 and/or Alt2 is subject to UE capability



Proposal 7: The following information can be reported via UE capability for Rel-18 STxMP transmission. 
· For multi-DCI based STxMP PUSCH transmission,
· Maximal number of transmission layers for STxMP PUSCH overlapping in time domain can be 1 or 2 subjects to UE capability.
· Signaling for overlapping types, including: fully/partially/non-overlapping in frequency domain and fully/partially overlapping in time domain.
· For single-DCI based STxMP SFN scheme for PUCCH
· Introduced a UE capability to support enabling single-DCI based STxMP SFN scheme for PUCCH and the Rel-17 repetition number parameter pucch-RepetitionNrofSlots in a same PUCCH resource at the same time.
· Support Alt1 and/or Alt2 for group-based beam reporting for STxMP.
UE feature for SRI/TPMI enhancement for enabling 8 TX UL transmission
Full power mode 2 was agreed in RAN1#113 meeting. Similar to legacy full power mode for 4Tx, the SRS resources for full power mode 2 and supported precoder groups with full power should be reported as UE capability. which depends on the output in 9.1.4.2.
Proposal 8: The following information can be additionally reported via UE capability for codebook based 8Tx transmission: 
· The maximum number of SRS resources in one SRS resource set with usage set to ‘codebook’ for 8Tx full power Mode 2
· The SRS configuration with different number of antenna ports per SRS resource for 8Tx full power Mode 2, e.g. {1_8, 1_2_8,1_4_8, 1_2_4_8}


	Fujitsu [16]
	

	CMCC [17]
	
	Agreement@RAN1#114
On unified TCI framework extension for S-DCI based MTPR, a UE capability is used as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2 if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2
· Note: Whether to reuse the legacy UE capability (timeDurationForQCL) as the threshold and corresponding candidate values are discussed in Rel-18 UE feature AI


In RAN1#114 meeting [1], it has been agreed that a UE capability is used as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2 if the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2. If the UE doesn’t support the capability of two default beams, UE must determine a default beam to buffer PDSCH before the threshold, the threshold should include the time for both DCI decoding and beam switching. In Rel-15, the TCI state of PDSCH is indicated in the DCI, before DCI decoding, UE does not know the TCI state of PDSCH, so a larger time is needed for preparing the Rx beam for PDSCH reception. In Rel-18, the TCI state for PDSCH reception is one or both TCI states that UE applied for unified TCI, which are already known for UE. After DCI decoding, UE only needs to determine whether one or both TCI states are used for PDSCH reception, so the time for PDSCH Rx beam preparing time is smaller than Rel-15. It has been agreed that before the threshold, the first indicated joint/DL TCI state is used for PDSCH reception. If some advanced UE could support a threshold smaller than legacy UE capability (timeDurationForQCL), it will be beneficial for gNB to choose a suitable TRP for PDSCH transmission when the scheduling gap is small. So, A new UE capability smaller than legacy UE capability (timeDurationForQCL) is introduced as the threshold for PDSCH reception. Similarly, a new UE capability smaller than the legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) can be also introduced as the threshold for AP CSI-RS reception.
Proposal 1: A new UE capability smaller than legacy UE capability (timeDurationForQCL) is introduced as the threshold for PDSCH reception scheduled/activated by DCI format 1_0/1_1/1_2.
Proposal 2: A new UE capability smaller than legacy UE capability (beamSwitchTiming/beamSwitchTiming-r16) is introduced as the threshold for AP CSI-RS reception.

	Apple [18]
		40. NR_MIMO_evo_DL_UL
	40-1-5
	For unified TCI framework for single-DCI multi-TRP, spatial Tx filter(s) determined from the indicated joint/UL TCI state(s) applied to a PUSCH transmission is different from the spatial Tx filter(s) used for the SRS transmission corresponding to the SRS resource(s) indicated to the PUSCH transmission
	1. For unified TCI framework for single-DCI multi-TRP, support of spatial Tx filter(s) determined from the indicated joint/UL TCI state(s) applied to a PUSCH transmission that is different from the spatial Tx filter(s) used for the SRS transmission corresponding to the SRS resource(s) indicated to the PUSCH transmission.

Note: This is still an FFS since RAN1#112. Depends on whether this is supported by Rel-18, needs further discussion
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-6
	Unified TCI framework for single-DCI multi-TRP, DCI format 1_1/1_2 configured with or without the [TCI selection field]
	1. For unified TCI framework for single-DCI multi-TRP, support of DCI format 1_1/1_2 configured with or without the [TCI selection field]
	
	
	
	
	Per band
	
	
	
	Component 1 candidate value: {without the [TCI selection field], with the [TCI selection field], both}
	Optional with capability signalling



	40. NR_MIMO_evo_DL_UL
	40-2-9
	Overlapping UL transmission reduction 
	1. Support of reducing the overlapping duration of the later of the two time-domain overlapping UL transmissions, when the UE does not support UL STx2P (Simultaneous Transmission cross 2 Panels), for multi-DCI based Multi-TRP operation with two TA enhancement
	
	
	
	
	Per band
	
	
	
	Note: 
If UE does not support this feature, UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)

	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-2-10
	Maximum number of n-TimingAdvanceOffset value per serving cell
	1. Maximum number of n-TimingAdvanceOffset value supported per serving cell 
	
	
	
	
	Per band
	
	
	
	Component 1 candidate value: {1, 2 }

	Optional with capability signalling



	40. NR_MIMO_evo_DL_UL
	40-3-1-24
	CPU counting for multi-TRP CJT
	1. Scaling factor X for CPU occupation of multi-TRP CJT CSI based on Type-II codebook 
	
	
	
	
	Per FS

	
	
	
	Component 1 candidate values: {1, 1.5, 2}

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU =X * NTRP

	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-8
	Support Rel-17-based predicted PMI codebook with rank 3,4  
	1. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with rank 3,4  
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-9
	Support X=1 based on averaging first and last slot of WCSI, for Rel-17-based predicted PMI codebook
	1. Support X=1 CQI associated with the first and the last slot of the CSI reporting window for Rel-17-based predicted PMI codebook 
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-9a
	Support X=2 CQI based on 2 slots for Rel-17-based predicted PMI codebook
	1. Support X=2 CQI for Rel-17-based predicted PMI codebook 
· The 1st CQI is associated with the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI, and
· The 2nd CQI is associated with the middle slot of the CSI reporting window and the predicted PMI in the middle 
	
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-10
	CPU counting for predicted PMI codebook based on Type-II codebook enhancement 
	1. Scaling factor Y for CPU occupation of predicted PMI codebook based on Type-II codebook when P/SP CSI-RS is configured for CMR 
2. Scaling factor Y for CPU occupation of predicted PMI codebook based on Type-II codebook when AP CSI-RS is configured for CMR
	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: {2/3, 1, 2, 3}

Component 2 candidate values: {2/3, 1, 2, 3}

Note: 
When N4=1, OCPU =4

OCPU ≥ 4 when P/SP CSI-RS is configured for CMR

OCPU = Y * N4 when P/SP CSI-RS is configured for CMR

OCPU = Y * K  when AP CSI-RS is configured for CMR 

N4 = {1,2,4,8}, is the number of predicted PMI

K = {4,8,12}, is the number of AP CSI-RS resources for the CMR in a CSI report setting

	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-11
	Aperiodic CSI report timing relaxation for predicted PMI codebook based on Type-II codebook
	1. Aperiodic CSI report timing relaxation, w, for predicted PMI codebook based on Type-II codebook
2. Aperiodic CSI report timing relaxation, Z’, for predicted PMI codebook based on Type-II codebook
	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: 
UE reports candiate value, w, independently for each SCS in unit of symbols 

For 15kHz SCS: {0, 4, 8, 16, 32}
For 30kHz SCS: {0, 8, 16, 32, 64}
For 60kHz SCS: {0, 16, 32, 64, 128}
For 120kHz SCS: {0, 16, 32, 64, 128}
For 480kHz SCS: {0, 64, 128, 256, 512}
For 960kHz SCS: {0, 128, 256, 512, 1024}

Component 2 candidate values: {CAP1, CAP2}

For CAP1 in component 2 
1) For AP CSI-RS: Z=legacy Z+14*(K–1)*m 
2) For P/SP CSI-RS: Z= legacy Z+w 

For CAP2 in component 3 
1) For AP CSI-RS: Z= legacy Z+14*(K–1)*m + r
2) For P/SP CSI-RS: Z= legacy Z+w+r

where Legacy Z/Z’ values are defined as Z2/Z'2 in Table 5.4-2 in TS38.214

K = {4,8,12}, is the number of AP CSI-RS resources for the CMR in a CSI report setting

M = {1,2}, is the offset between two adjacent AP CSI-RS resources for the CMR in slots

	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-12
	Active P/SP CSI-RS resource counting relaxation for predicted PMI codebook based on Type-II codebook
	1. Active P/SP CSI-RS resource counting relaxation, Kp for predicted PMI codebook based on Type-II codebook 
	
	
	
	
	Per FS
	
	
	
	Cmponent 1 candidate values: 
{1,2,4}

Note: 
For P/SP CSI-RS, one resource is counted as occupying KP ≥1 active resource(s)
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-3-7
	CPU counting for TDCP report 
	1. Scaling factor X for CPU occupation of TDCP report
	
	
	
	
	Per FS
	
	
	
	Component 1 candidate values: {1,2}

Note: 
OCPU=(Y+1) * X 

Y = {1,2,3,4} is number of configured delay values
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-3-8
	CSI-RS for TDCP report
	1. Supported max number of simultaneous NZP-CSI-RS resources configured to measure TDCP within a slot in active BWPs across all CCs
1. Supported max number of simultaneous NZP-CSI-RS resources configured to measure TDCP within a slot in active BWP per CC
	
	
	
	
	Per band and Per BC
	
	
	
	Component 1 candidate values: {2,4,6,8,12,16,20, 24,28,32,40,48,56,64}

Component 2 candidate values: {2,4,6,8,12,16,20,24,28,32}

	Optional with capability signalling



	40. NR_MIMO_evo_DL_UL
	40-7-4e
	UL full power transmission mode of fullpowerMode2
	 FFS How to support downgrade configuration, i.e., UE is configured with 2/4 Tx while UE supports 8Tx

Whether and how to use the legacy FG16-5c, FG16-5c-2, FG16-5c-3

	
	
	
	
	Per FS
	
	
	
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-7-1a-1
	PUSCH codebook coherency subset when an 8 Tx capable UE is configured with 2 Tx codebook based PUSCH operation 
	1. Supported codebook coherency subset type when an 8 Tx capable UE is configured with 2 Tx codebook based PUSCH. 

	
	
	
	
	Per band
	
	
	
	Component 1 candidate values: {non-coherent, non-coherent and full-coherent}

	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-7-1a-2
	PUSCH codebook coherency subset when an 8 Tx capable UE is configured with 4 Tx codebook based PUSCH operation 
	Supported codebook coherency subset type when an 8 Tx capable UE is configured with 4 Tx codebook based PUSCH operation. 
	
	
	
	
	Per band
	
	
	
	Component 1 candidate values: {non-coherent, non-coherent and partial coherent, non-coherent and partial coherent and full-coherent}

FFS: whether to resuse legacy FG2-13 assuming UE reports that UE supports 4Tx in legacy 
	Optional with capability signaling




	ASUSTeK [19]
	

	MediaTek Inc. [20]
	The Number of TDCP reports:
In RAN1#113, an FG for the “Number of CSI-RS resources for TDCP” is agreed. This includes both per-CC and across-CC resources, as well as configured and simultaneous resources. The configured resources can be used in different ways to create various TDCP reports. Hence, we propose adding a separate FG to indicate the maximum number of active (simultaneous) and configured TDCP reports that the UE supports, for both per-CC and across-CC.
Proposal 10: Add an FG to indicate the “Maximum number of TDCP reports” per-CC and across-CC, with indicators for both the total number of configured reports and for active reports in each case:
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-x
	Maximum number of TDCP reports
	1. Maximum number of configured TDCP reports per-CC.
2. Maximum number of configured TDCP reports across-CC.
3. Maximum number of active TDCP reports per-CC.
4. Maximum number of active TDCP reports across-CC.
	
	



A-TRS based TDCP reporting:
Since aperiodic TRS (A-TRS) is an optional UE feature, we propose adding a separate FG to indicate whether UE supports TDCP reporting based on A-TRS.
Proposal 12: Add an FG for “Aperiodic-TRS-based” to indicate whether the UE supports TDCP reporting based on Aperiodic-TRS:
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-x
	Aperiodic-TRS-based
	1. A Flag to indicate support of aperiodic-TRS-based TDCP reporting.
	
	Optional with UE capability



Number of CPUs:
In RAN1-114, we have the following agreement regarding the number of CPUs

RAN1 #114 Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured, regarding CPU occupation, the value of X={1,2} is reported and not dependent on the configured value of D or whether phase reporting is ON/OFF
Proposal 13: Add an FG for “Number of CPUs” to indicate the value 
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-x
	Number of CPUs
	1. The value for , where the number of CPUs  
	
	Optional with UE capability



Number of periodic TRS sets:
RAN1 #114 Agreement
For the Rel-18 TRS-based TDCP reporting, the supported values of  (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional
Proposal 14: Add an FG for the “Number of periodic TRS sets” to indicate the value(s) supported by UE.
	Feature
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-3-x
	Number of periodic TRS
	1. Number of supported periodic TRS sets  
	
	Optional with UE capability



RAN1# 112 Agreement
On the Type-II codebook refinement for CJT mTRP, only support NL ={2,4} as additional candidate values to NL=1.
· FFS: Additional restriction(s) depending on the configured value for NTRP

In RAN1# 112-bis, there was no consensus to add or remove any value from the agreed list of NL ={1,2,4}. With NL =1 as part of the basic feature, we have the following proposal for the additional feature:

Proposal 15: Introduce the feature on maximum number of supported spatial domain bases combination for Rel-18 Type II codebook for CJT.

RAN1# 113 Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
· Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  

RAN1# 114 Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation, 
· X is a “common value” and not dependent on NTRP or any other parameter value, reported by the UE from a set of candidate values {1, 1.5, 2} according to UE capability

Based on this agreement, we have the following proposal:

Proposal 16: Introduce the capability on number of CPUs occupied per active CSI-RS resource for Rel-18 Type II codebook for CJT.

RAN1# 113 Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
Based on this agreement, we have the following proposal:

Proposal 17: Introduce the UE capability on CSI computation time for Rel-18 Type II codebook for CJT.

In summary, we suggest the following changes to the UE feature table for Rel-18 Type II codebook for mTRP CJT:

Proposal 18: Support the following addition to FG 40-3-1-X

	Feature
	Index
	Feature Group
	Components
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-1-x
	Number of spatial domain bases combination for Rel-16-based CJT type-II codebook
	Maximum number of supported spatial domain bases combination
	Optional with capability signaling.
Candidate values: {2,4}

	40. NR_MIMO_evo_DL_UL
	40-3-1-1x
	Support of mode 2 for Rel-16-based CJT type-II codebook – number of CPUs
	Number of CPUs occupied per active CSI-RS resource
	Optional with capability signalling
Candidate values {1,1.5,2}

	40. NR_MIMO_evo_DL_UL
	40-3-1-1x
	Support of mode 2 for Rel-16-based CJT type-II codebook – CSI computation time
	Capability index on CSI computation time
	Optional with capability signalling
Candidate values {1,2}



RAN1# 113 Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

RAN1# 114 Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation, the candidate values of Y are {2/3, 1, 2, 3}
Based on this agreement, we have the following proposal:

Proposal 19: Introduce the following UE feature on CPU rules for CSI enhancement for high/medium UE velocities:
· Number of CPU units occupied per Rel-18 Type II doppler codebook time unit with P/SP-CSI-RS
· Number of CPU units occupied per active AP-CSI-RS for Rel-18 Type II doppler codebook

RAN1# 113 Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’

Based on this agreement, we have the following proposal:

Proposal 20: Introduce the UE capability on CSI computation time for Rel-18 Type II doppler codebook.

RAN1# 113 Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, the value of KP for P/SP-CSI-RS active resource counting is determined based on UE capability, where the candidate values are {1, 2, 4}.
Based on this agreement, we have the following proposal:

Proposal 21: Introduce the UE capability on counting the number of active CSI-RS resources per instance of P/SP-CSI-RS

In summary, we suggest the following changes to the UE feature table for Rel-18 Type II doppler codebook:

Proposal 22: Support the following addition to FG 40-3-2-X

	Feature
	Index
	Feature Group
	Components
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-2-1x
	Support of Rel-16-based doppler measurement – number of CPUs
	1. Number of CPUs occupied per codebook time unit for P/SP-CSI-RS
2. Number of CPUs occupied per active AP-CSI-RS resource
	Optional with capability signalling
Component 1 and 2 candidate values {2/3, 1, 2, 3}

	40. NR_MIMO_evo_DL_UL
	40-3-2-1x
	Support of Rel-16-based doppler measurement – CSI computation time
	Capability index on CSI computation time
	Optional with capability signalling
Candidate values {1,2}

	40. NR_MIMO_evo_DL_UL
	40-3-2-1x
	Support of Rel-16-based doppler measurement – counting active resources for P/SP-CSI-RS
	Number of active resources per instance of P/SP-CSI-RS
	Optional with capability signalling
Candidate values {1,2,4}




	NTT DOCOMO, INC. [21]
	Others:
· The following agreement implies we need two additional FG for the support of K=12 for both FG40-3-2-1/-4 
	Agreement (#112)
For the Type-II codebook refinement for high/medium velocities, regarding the parameter K (the number of AP-CSI-RS resources for the CMR), optionally support only K=12 as an additional candidate value



· Capture Capability 1 for Z/Z’ for both FG40-3-2-1/-4

Others: 
· Add a new FG for cyclic shift offset hopping with finer time-delay-domain granularity
· Prerequisite: FG 40-5-2
· Type: Per band
· Add a new FG for hopping subset configuration for each of comb offset hopping and cyclic shift hopping (a FG for each)
· Prerequisite: FG 40-5-1 and 40-5-2
· Type: per band



	Qualcomm Incorporated [22]
	Proposal 1-2: For unified TCI for single DCI based mTRP, support the following new rows 
	40. NR_MIMO_evo_DL_UL
	40-1-14
	Two default beams for single-DCI based multi-TRP
	Support of default QCL assumption with two TCI states
	40-1-1, 40-1-2
	Yes
	
	
	Per band
	N/A
	N/A
	FR2 only
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-15
	Association between joint/DL TCI state and AP CSI-RS based on per CSI-RS resource set for single-DCI based multi-TRP
	Support of RRC configuration per CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the CSI-RS resource
	40-1-1, 40-1-2
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-16
	[TCI selection field] for single DCI based multi-TRP
	Support of [TCI selection] field in DCI format 1_1 and 1_2
	40-1-1, 40-1-2
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-17
	Indication/configuration of R18 joint/DL TCI states for aperiodic CSI-RS, PDCCH, PDSCH for single-DCI based multi-TRP
	Support of indication/configuration of R18 joint/DL TCI states for aperiodic CSI-RS, PDCCH, PDSCH (except for TRS) reusing the Rel-15/16 signaling/configuration design(s) 
	40-1-1, 40-1-2
	Yes 
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-18
	Indication/configuration of R18 joint/UL TCI states for SRS for single-DCI based multi-TRP
	Support of indication/configuration of R17 TCI states for SRS (except for periodic/semi-persistent SRS for BM) reusing the Rel-15/16 signaling/configuration design(s) 
	40-1-1, 40-1-2
	Yes 
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling



Proposal 1-3: For unified TCI for multi-DCI based mTRP, support the following new rows
	40. NR_MIMO_evo_DL_UL
	40-1-19
	Two default beams for multi-DCI based multi-TRP
	Support of default QCL assumption with two TCI states
	40-1-7, 40-1-9
	Yes
	
	
	Per band
	N/A
	N/A
	FR2 only
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-20
	Per-TRP BFR with unified TCI framework for multi-DCI based multi-TRP
	Support of per-TRP BFR with unified TCI framework
	40-1-7, 40-1-9
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-21
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	Common multi-CC TCI state ID update and activation 
	40-1-7, 40-1-9
	Yes
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-1-22
	Indication/configuration of R18 joint/DL TCI states for aperiodic CSI-RS, PDCCH, PDSCH for multi-DCI based multi-TRP
	Support of indication/configuration of R18 joint/DL TCI states for aperiodic CSI-RS, PDCCH, PDSCH (except for TRS) reusing the Rel-15/16 signaling/configuration design(s) 
	40-1-7, 40-1-9
	Yes 
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-1-23
	Indication/configuration of R18 joint/UL TCI states for SRS for multi-DCI based multi-TRP
	Support of indication/configuration of R17 TCI states for SRS (except for periodic/semi-persistent SRS for BM) reusing the Rel-15/16 signaling/configuration design(s) 
	40-1-7, 40-1-9
	Yes 
	
	
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling



Proposal 3-2a: For Rel-18 TDCP CSI, based on the above RAN1#114 agreement, adopt the following additional FGs. 
	40. NR_MIMO_evo_DL_UL
	40-3-3-7
	CPU counting for TDCP
	CPU counting parameter X to determine: OCPU=(Y+1)X, where Y is the number of delays configured for this TDCP report
	40-3-3-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values: X={1,2}
	Optional with capability signaling


 
Proposal 3-2b: For Rel-18 TDCP CSI, adopt the following additional FGs. 
	40. NR_MIMO_evo_DL_UL
	40-3-3-8
	Aperiodic TRS
	DCI triggered aperiodic TRS
	40-3-3-1. 2-51a
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-3-9
	Number of aperiodic TRS configured associated with TDCP report
	Number of aperiodic TRS configured associated with TDCP report
1. for one CC
2. across all CCs
	40-3-3-8. 2-51a
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Component 1: candidate values are {1, 2, 4, 6};
Component 2: candidate values are {1, 2, 4, 6, 8, 12, 16, 32, 64}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-3-10
	Maximum number of TDCP report settings per-BWP
	Maximum number of CSI-ReportConfigs with reportQuantity configured as TDCP, per-BWP
	40-3-3-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate value: {1,2,3,4}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-3-11
	Maximum number of CSI-RS resources for KTRS-1 TRS set(s) other than set#1, when KTRS={2,3}
	 
	40-3-3-6
	Yes
	N/A
	 
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate value: {1,2,4}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-x
	Resources for TDCP, beam management, pathloss measurement, BFD, RLM and new beam identification
	1. The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure simultaneously across all CCs in FR1 for any of TDCP measurement, L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
 2. The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in FR1 for any of TDCP measurement, L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	16-1g, 40-3-3
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	Yes
	Yes
	FR1-only
 Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}
 Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}
	Optional with capability signaling


 
 Proposal 3-3a: For Rel-18 Type-II-CJT CSI, based on the above RAN1#114 agreement, adopt the following additional FGs. 
	40. NR_MIMO_evo_DL_UL
	40-3-1a-5
	Number of CPUs for regular eType-II-CJT CSI, or for port selection FeType-II-CJT CSI
	O_CPU counting parameter X>=1:
 For N_TRP>1, O_CPU = X*N_TRP;
	40-3-1-1, or 40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values of X={1, 1.5, 2}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1a-7
	Timeline for regular eType-II-CJT CSI, or for port selection FeType-II-CJT CSI
	Timeline relaxation parameter: 
r=Z2’ (for both Z' and Z);
	40-3-1-1, or 40-3-1-5
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	 
	Optional with capability signaling


 
Proposal 3-3b: For Rel-18 Type-II-CJT CSI, adopt the following additional FGs. 
	40. NR_MIMO_evo_DL_UL
	40-3-1a-2a
	Support of parameter combinations other than basic components
	Support of parameter combinations satisfying N_TRP = {3,4}
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1a-2b
	Support of parameter combinations other than basic components
	Support of parameter combinations satisfying L_total > 8
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1a-2c
	Support of parameter combinations other than basic components
	Support of parameter combinations satisfying p_v != {1/8,1/8, 1/16, 1/16}
	40-3-1-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling


 
 Proposal 3-4a: For Rel-18 Type-II-Doppler CSI, based on the above RAN1#113 and RAN1#114 agreement, adopt the following additional FGs. 
	40. NR_MIMO_evo_DL_UL
	40-3-2a-5
	Number of CPUs for regular eType-II-Doppler CSI, or for FeType-II-Doppler CSI
	O_CPU counting parameter Y:
 For periodic CSI-RS, O_CPU = Y*N4;
 For aperiodic CSI-RS, O_CPU = Y*K
	40-3-2-1, or 40-3-2-4
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values of Y={2/3, 1, 2, 3}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2a-6
	Active CSI-RS resources/ports counting for regular eType-II-Doppler CSI, or  for FeType-II-Doppler CSI
	Counting number Kp for periodic CSI-RS
	40-3-2-1, or 40-3-2-4
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values: Kp={1,2,4}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2a-7
	Timeline parameter “r” for regular eType-II-Doppler CSI, or for FeType-II-Doppler CSI
	Timeline relaxation parameter: 
r=Z2’ (for both Z' and Z);
	40-3-2-1, or 40-3-2-4
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	 
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2a-8
	Timeline parameter “w” for regular eType-II-Doppler CSI, or for FeType-II-Doppler CSI
	Timeline “measurement window” parameter: 
w (for Z)
	40-3-2-1, or 40-3-2-4
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	FFS how to report w and candidate values of w
	Optional with capability signaling


 
Proposal 3-4b: For Rel-18 Type-II-Doppler CSI, adopt the following additional FGs. 
	40. NR_MIMO_evo_DL_UL
	40-3-2-8
	Support of rank 3,4
	Support of rank 3,4
	40-3-2-1
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-9
	Support of rank 3,4
	Support of rank 3,4
	40-3-2-4
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	　
	Optional with capability signaling

	41. NR_MIMO_evo_DL_UL
	40-3-2-10
	Support of periodic CSI-RS resources for regular eType-II-Doppler CSI, or for FeType-II-Doppler CSI
	　
	40-3-2-1, or 40-3-2-4
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	 
	Optional with capability signaling

	41. NR_MIMO_evo_DL_UL
	40-3-2-11
	Maximum supported periodicity of periodic CSI-RS resources
	　
	40-3-2-10
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Candidate values: {4, 5, 8, 12}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-x
	Active CSI-RS resources and ports for mixed Type-II-Doppler codebook types in any slot
	1. List of codebook combinations
 2. List of {max number of ports per resource, max number of resources, max number of total ports} for each codebook combination
	40-3-2-1,40-3-2-4,2-36,2-40
	Yes
	N/A
	　
	Per-band 
Per-BC 
	No
	N/A
	N/A
	Codebook 1 = {Type I SP, Type I MP}
 (Codebook 2, Codebook 3) = {(eType-II-Doppler R=1, NULL), (eType-II-Doppler R=2, NULL), (FeType-II-Doppler PS R=1 M=1, NULL),  (FeType-II-Doppler PS R=1 M=2, NULL),  (FeType-II-Doppler PS R=2 M=2, NULL), (FFS CB combos…)}
	Optional with capability signaling



	40. NR_MIMO_evo_DL_UL
	40-4-11
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP for PUSCH
	Support of new DMRS port entry {0,2,3} for single-DCI based SDM STxMP PUSCH with Rel-18 DMRS
	
	YES
	N/A
	
	[Per FS]
	NO
	NO
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-11a
	 Support Rel-18 UL DMRS with single-DCI based M-TRP
	1. Support Rel-18 UL DMRS with Single-DCI based M-TRP
	
	YES
	N/A
	
	[Per FS]
	NO
	NO
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-11b
	 Support Rel-18 UL DMRS with M-DCI based M-TRP
	1. Support Rel-18 UL DMRS with M-DCI based M-TRP
	
	YES
	N/A
	
	[Per FS]
	NO
	NO
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-12
	PTRS for 8 Tx PUSCH
	1. Supported PTRS power boost configurations
2. Supported number of PTRS ports

	
	YES
	N/A
	
	[Per FS]
	NO
	NO
	N/A
	Candidate values for component 1 = {ptrs-Power configures 00, ptrs-Power configures 01, both ptrs-Power configures 00 and 01}

Candidate values for component 2 = {1 port, 2 ports}
	Optional with capability signaling




	40. NR_MIMO_evo_DL_UL
	40-5-2a
	Smaller cyclic shift granularity for cyclic shift hopping
	Support configuration of cyclic shift hopping with smaller granularity (with factor K=2)
	40-5-2
	Yes
	N/A
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-1c
	Comb offset hopping within a subset
	Support configuration of subset of comb offsets for comb offset hopping 
	40-5-1
	Yes
	N/A
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-2c
	Cyclic shift hopping within a subset
	Support configuration of subset of cyclic shifts for cyclic shift hopping 
	40-5-2
	Yes
	N/A
	
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	40. NR_MIMO_evo_DL_UL
	40-5-8
	8-ports SRS for noncodebook PUSCH
	1. Support 8-ports SRS for noncodebook PUSCH, without SRS repetition and without SRS frequency hopping
2. Support 8-ports SRS for noncodebook PUSCH, with SRS repetition and without SRS frequency hopping
3. Support 8-ports SRS for noncodebook PUSCH, without SRS repetition and with SRS frequency hopping
4. Support 8-ports SRS for noncodebook PUSCH, with SRS repetition and with SRS frequency hopping
5. Supported repetition factor R
6. Supported number of SRS symbols m in one slot
7. Supported max number of SRS resource per set (SRS set use is configured as for non-codebook transmission).
8. Maximum number of simultaneous transmitted SRS resources at one OFDM symbol
	
	Yes
	N/A
	
	Per FSPC
	No
	No
	N/A
	Candidate value for component 5 = a subset of {1, 2, 4, 5, 6, 7, 8, 10, 12, 14}

Candidate value for component 6 = a subset {1, 2, 4, 8, 10, 12, 14}

Candidate value for component 7 = {1,2,3,4,5,6,7,8}

Candidate value for component 8 = {1,2,4,8}

	Optional with capability signaling




	40. NR_MIMO_evo_DL_UL
	40-7-4
	(N1,N2) for coherent codebook
	(N1,N2) for coherent codebook
	
	YES
	N/A
	
	Per FSPC
	NO
	NO
	NO
	Candidate values = {(4,1) only, (2,2) only, both (4,1) and (2,2)}

	Optional with capability signaling






1. Conclusion
Agreements reached during RAN1 #114bis as part of this agenda item are summarized in [23].
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