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1. Introduction
This document presents the summary of email discussion [116-R18-UE_features] during RAN1 #116. According to the Chair’s Notes:
	[116-R18-UE_features] Email discussion on Rel-18 UE features – Ralf (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 #116 within the scope of [116-R18-UE_features]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #116
The following is the moderator’s summary of contributions submitted to RAN1 #116 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 intra-cell 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
	FFS
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate values: {2, 4, 6, 8, 16, 32}

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]
		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
	1. Maximum number of configured joint TCI states per CC per BWP
2. Maximum number of activated joint TCI states across all CCs
	FFS23-1-1
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate values: {2, 4, 6, 8, 16, 32}

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




	Huawei/HiSilicon [3]
		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
	1. Maximum number of configured joint TCI states per CC per BWP
2. Maximum number of activated joint TCI states across all CCs
	FFS 23-1-1
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate values: {2, 4, 6, 8, 16, 32}

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




	Vivo [4]
		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
	1. Maximum number of configured joint TCI states per CC per BWP
2. Maximum number of activated joint TCI states across all CCs
	FFS
23-1-1, at least one of 16-2b-1/2/3/4/5, 23-2-1, 23-3-1/2/3, 23-3-1-1/3, 23-6-1/1b/2/2b, 23-6-1-1}
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate values: {2, 4, 6, 8, 16, 32}

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




	ZTE [5]
	Regarding 40-1-1, ‘pre-requisite feature group’ is not needed;

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-1: This functionality relies on the unified TCI framework defined in Rel-17, i.e., FG 23-1-1. It also relies on single-DCI mTRP, i.e., FG 16-2b-1. 

The extended unified TCI framework supports all schemes specified in Rel-16 and Rel-17. The features introduced so far describe how the TCI states are updated. For example, the FG 40-1-1 describes this for single-DCI based multi-TRP. However, it is not clear which Rel-16/Rel-17 multi-TRP schemes are supported with the unified TCI framework. There are essentially two options:
A UE that supports the multi-TRP extension of the unified TCI framework (FG 40-1-1, FG 40-1-7) supports any mTRP scheme from Rel-16/Rel-17, provided that the corresponding Rel-16/Rel-17 feature is supported, i.e.,
0. NC-JT (corresponding Rel-16 feature: FG 16-2b-x/16-2a). This is actually explicitly stated in FG 40-1-1 and 40-1-7.
0. PDCCH repetition (corresponding Rel-17 feature: FG 23-2-1x )
0. PUSCH repetition (corresponding Rel-17 feature: FG 23-3-1x)
0. PUCCH repetition (corresponding Rel-17 feature: FG 23-3-2x)
0. HST-SFN (corresponding Rel-17 feature: FG 23-6-1x)
0. mTRP BFR (corresponding Rel-17 feature: FG 23-5-2x) 
The UE must report support for each Rel-16/Rel-17 feature in combination with the unified TCI framework 
We note that option 2 has been implemented for mTRP BFR (FG 40-1-1b), but not for any of the other schemes.
Overall, our preference is option 1, and we propose to clarify that with notes in FG 40-1-1 and FG 40-1-7. 
	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
	1. Maximum number of configured joint TCI states per CC per BWP
2. Maximum number of activated joint TCI states across all CCs
	FFS
23-1-1, 16-2b-1
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	Component 1 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}
Component 2 candidate values: {2, 4, 6, 8, 16, 32}
Note: FG 16-2b-0 can be used to indicate support of two default beams
Note: A UE that supports FG 40-1-1 supports any of the single-DCI schemes from Rel-16/Rel-17 with the mTRP extension of the unified TCI framework, provided that the corresponding Rel-16/Rel-17 feature is supported. 




	Xiaomi [9]
		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
	1. Maximum number of configured joint TCI states per CC per BWP
2. Maximum number of activated joint TCI states across all CCs
	FFS 
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
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	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




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	40-1-1
· Prerequisite feature:
· It should be FG23-1-1 (Basic feature of R17 joint TCI for intra-cell). Also, at least one of R16/17 single DCI based Multi-TRP schemes, R17 SFN schemes, or R18 STxMP/CJT can be prerequisite feature.


	Qualcomm Incorporated [15]
	



	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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. M Maximum number of activated joint TCI states per CC
	40-1-1
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3, 4, 5, 6, 7, 8} 

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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. M Maximum number of activated joint TCI states per CC
	40-1-1, 23-1-1b
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3, 4, 5, 6, 7, 8} 

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




	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	40-1-1a: 
· In Rel-17, for a UE supporting beam indication by DCI format 1_1/1_2, it must support beam indication by using DCI 1_1/1_2 with DL assignment. But the supportive of beam indication by DCI format 1_1/1_2 without DL assignment is UE optional. Similarly, in Rel-18, for TCI state indication for update and activation, this component should have candidate values. Two candidate values, i.e.  support both ‘withAssignment’ and ‘withoutAssignment’, and support only ‘withAssignment’ should be included.
· The prerequisite of 40-1-1 should be 23-1-1 (unified TCI).


	Ericsson [8]
	FG 40-1-1a: There was a question from RAN2 if component 1 should have candidate values, i.e., UE to indicate the support with or without DL assignment, or both. In Rel-17, this was not case: a UE that supports DCI-based indication supports both with and without DL assignment. However, from a testability point of view, it would make sense that the UE can report these capabilities separately. Hence, we propose to introduce candidate values for component 1: {with DL assignment, without DL assignment, both}.
	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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. M Maximum number of activated joint TCI states per CC
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	Component 1 candidate values: {with DL assignment, without DL assignment, both}
Component 2 candidate values: {2,3, 4, 5, 6, 7, 8} 
Note: FG 16-2b-0 can be used to indicate support of two default beams




	Xiaomi [9]
	

	OPPO [10]
	Regarding 40-1-1a, for the case when multiple activated TCI codepoints per CC, UE should also report its upper limits on how many joint TCI states can be activated across all CCs. Allow us to take the example of 40-1-1as example where the maximum number of activated joint TCI state is counted across all CCs. Hence, we have a good reason to count it in the same manner as well. 
	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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
FFS: 2. Maximum number of activated joint TCI states per across all CCs
	FFS  40-1-1
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3, 4, 5, 6, 7, 8} 

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




	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	TRP-specific BFR with unified TCI framework with Unified TCI is not supported
	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 
	40-1-1FFS 
	yes
	n/a
	TRP-specific BFR with unified TCI framework with Unified TCI is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
		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 23-5-2 and
(40-1-1 or 40-1-7)
	yes
	n/a
	TRP-specific BFR with unified TCI framework with Unified TCI is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-1-1b8
	TRP-specific BFR with unified TCI framework with Unified TCI
Comment:
TRP-specific BFR can be applied to both single-DCI based multi-TRP and multi-DCI based multi-TRP. It is better to assign an FG number that is not under 40-1-1.
	Support for TRP-specific BFR with unified TCI framework with Unified TCI 
	FFS
23-5-2, at least one of 40-1-1/2/2a, 40-1-7/7a, 40-1-9/9a}
	yes
	n/a
	TRP-specific BFR with unified TCI framework with Unified TCI is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ZTE [5]
	Regarding 40-1-1b, ‘FG 40-1-1’ can be considered as a ‘pre-requisite feature group’, and it should be clarified that this FG 40-1-1b is applied to S-DCI multi-TRP;

	CMCC [6]
	

	CATT [7]
	40-1-1b:
· The prerequisite of 40-1-1b should be 23-5-2 (MTRP BFR based on two BFD-RS sets) and 40-1-1.


	Ericsson [8]
	FG 40-1-1b: This feature relies on FG 40-1-1 and also mTRP BFR, i.e., FG 23-5-2.
	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
40-1-1, 23-5-2
	TRP-specific BFR with unified TCI framework with Unified TCI is not supported
	Per band
	




	Xiaomi [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
23-5-2,
At least one of {40-1-1/1a/2/2a/7/7a/9/9a}
	yes
	n/a
	TRP-specific BFR with unified TCI framework with Unified TCI is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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 
	FFS2-31
	yes
	n/a
	TRP-specific BFR with unified TCI framework with Unified TCI is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	NTT DOCOMO, INC. [14]
	40-1-1b
· Prerequisite feature:
· It should be FG23-5-2 (M-TRP BFR) and at least one of FG40-1-1 or FG40-1-7.


	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-1-1c
	DCI format 1_1 and if supported 1_2 configured with TCI selection field
	Support of DCI format 1_1 and if supported 1_2 configured with TCI selection field
	At least one of {40-1-1/1a/2/2a}
	yes
	n/a
	DCI format 1_1 and if supported 1_2 configured with TCI selection field are not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-1c: Here the prerequisites are listed as “At least….” Here it is enough to include FG 40-1-1 as a pre-requisite: this is the only FG that is strictly required to support FG 40-1-1c. The other listed FGs are needed in case the NW deploys the corresponding, more advanced, functionality, and hence all the other FGs require that 40-1-1 is supported. 
	40-1-1c
	DCI format 1_1 and if supported 1_2 configured with TCI selection field
	Support of DCI format 1_1 and if supported 1_2 configured with TCI selection field
	At least one of {40-1-1/1a/2/2a}
	DCI format 1_1 and if supported 1_2 configured with TCI selection field are not supported
	Per band
	




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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
	1. Maximum number of configured joint TCI states per CC per BWP
2. Maximum number of activated joint TCI states across all CCs
	FFS23-1-1
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}

Component 2 candidate values: {2, 4, 6, 8, 16, 32}

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




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	Maximum number of configured DL TCI states per CC per BWP
Maximum number of configured UL TCI states per CC per BWP 
Maximum number of activated DL TCI states across all CCs
Maximum number of activated UL TCI states across all CCs
	40-1-1, 23-10-1
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {4,8,12,16,24,32,48,64,128}

Component 2 candidate values: {4,8,12,16,24,32,48,64} 

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

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

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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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
	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
	40-1-1, 23-10-1
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {4,8,12,16,24,32,48,64,128}

Component 2 candidate values: {4,8,12,16,24,32,48,64} 

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

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

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




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. M aximum number of activated DL TCI states across all CCs
3. Maximum number of activated UL TCI states across all CCs
	FFS
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,4,8,16}

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

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]
		[bookmark: _Hlk148688481]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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. M aximum number of activated DL TCI states across all CCs
3. Maximum number of activated UL TCI states across all CCs
	FFS40-1-2
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,4,8,16}

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

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




	Huawei/HiSilicon [3]
	For the case with multiple activated TCI codepoints per CC, the maximum number of activated TCI-states is usually defined in a per-CC granularity, which is adopted in R17 unified TCI and R18 joint TCI-state mode (40-1-1a). Therefore, we suggest to change the granularity of components 2 and 3 to per-CC level to align with the legacy design.
Proposal 2-1: Change the granularity of components 2 and 3 of 40-1-2a to per-CC level as follows:
2. Maximum number of activated DL TCI states across all per CC
3. Maximum number of activated UL TCI states across all per CC
	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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. Maximum number of activated DL TCI states across all per CCs
3. Maximum number of activated UL TCI states across all per CCs
	FFS 40-1-2
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,4,8,16}

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

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




	Vivo [4]
		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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. M aximum number of activated DL TCI states across all CCs
3. Maximum number of activated UL TCI states across all CCs
	FFS
40-1-2, 23-10-1b
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,4,8,16}

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

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




	ZTE [5]
	· Regarding 40-1-2a, ‘FG 40-2-1’ can be considered as a ‘pre-requisite feature group’.

	CMCC [6]
	

	CATT [7]
	40-1-2a:
· The prerequisite of 40-1-2a should be 40-1-2.


	Ericsson [8]
	FG 40-1-2a: This feature relies on FG 40-1-2. 
	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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. M aximum number of activated DL TCI states across all CCs
3. Maximum number of activated UL TCI states across all CCs
	FFS
40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	Component 2 candidate values: {2,4,8,16}

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

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




	Xiaomi [9]
		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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. M aximum number of activated DL TCI states across all CCs
3. Maximum number of activated UL TCI states across all CCs
	FFS 
23-10-1b,
40-1-2
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,4,8,16}

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

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




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. M aximum number of activated DL TCI states across all CCs
3. Maximum number of activated UL TCI states across all CCs
	40-1-2FFS
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with multiple activated TCI codepoints per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,4,8,16}

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

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




	NTT DOCOMO, INC. [14]
	40-1-2a
· Prerequisite feature:
· It should be FG40-1-2 only, similar as the relation between FG40-1-1 and FG40-1-1a.


	Qualcomm Incorporated [15]
	




	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 aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP is not supported
	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]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-3: This feature relies on FG 40-1-1.
	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
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP is not supported
	Per band
	Component candidate values: {per resource, per resource set, both}




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-1-4
	Two TCI states for CJT Tx scheme for PDSCH
	Support of two TCI states for CJT Tx scheme for PDSCH
	
	yes
	n/a
	Two TCI states for CJT Tx scheme for PDSCH are not supported
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {CJT Scheme-A, CJT scheme-B, both}

CJT Scheme-A: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA
CJT Scheme-B: 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 signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-1-4
	Two TCI states for CJT Tx scheme for PDSCH
	Support of two TCI states for CJT Tx scheme for PDSCH
	40-1-1, 40-1-2

Comment: For CJT, only in single-DCI based multi-TRP with Rel-18 unified TCI extension can two TCI states be indicated.
	yes
	n/a
	Two TCI states for CJT Tx scheme for PDSCH are not supported
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {CJT Scheme-A, CJT scheme-B, both}

CJT Scheme-A: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA
CJT Scheme-B: 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 signaling




	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-4: This feature relies on FG 40-1-1, and also on CJT: FG 40-3-1-1.
	40-1-4
	Two TCI states for CJT Tx scheme for PDSCH
	Support of two TCI states for CJT Tx scheme for PDSCH
	40-1-1, 40-3-1
	Two TCI states for CJT Tx scheme for PDSCH are not supported
	Per band
	Component candidate values: {CJT Scheme-A, CJT scheme-B, both}
CJT Scheme-A: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint/DL TCI states with respect to QCL-TypeA
CJT Scheme-B: 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




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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  mTRP operation for M-DCI with joint TCI state
3. Maximum number of configured joint TCI states per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	[16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values {intra-cell, intra-cell and inter-cell}

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

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

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

Note: FG 16-2a-6 can be used to indicate support of two default beams



	Optional with capability signaling



	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
	1. Support of  mTRP operation for M-DCI with joint TCI state
3. Maximum number of configured joint TCI states per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	[16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values {intra-cell, intra-cell and inter-cell}

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

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

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

Note: FG 16-2a-6 can be used to indicate support of two default beams



	Optional with capability signaling




	Huawei/HiSilicon [3]
		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  mTRP operation for M-DCI with joint TCI state
3. Maximum number of configured joint TCI states per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	[16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]23-1-1
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values {intra-cell, intra-cell and inter-cell}

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

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

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

Note: FG 16-2a-6 can be used to indicate support of two default beams



	Optional with capability signaling




	Vivo [4]
		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  mTRP operation for M-DCI with joint TCI state
32. Maximum number of configured joint TCI states per BWP per CC
43. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
54. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	23-1-1, [16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]

Comment:
FG 40-6-1, 40-6-2, 40-6-4 are for single-DCI based multi-TRP, and FG 40-6-3a, 40-6-3b for STx2P are not a must
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values {intra-cell, intra-cell and inter-cell}

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

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

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

Note: FG 16-2a-6 can be used to indicate support of two default beams



	Optional with capability signaling




	ZTE [5]
	Regarding 40-1-7, ‘pre-requisite feature group’ is not needed;

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-7: There is a long list of pre-requisites in yellow highlighting. We note that this relies on the unified TCI state framework, i.e., FG 23-1-1. It also relies on basic multi-DCI mTRP, i.e., FG 16-2a. However, it does not rely on inter-cell mTRP – the feature can be implemented without it. It does not rely on any of the STxMP features (40-6-x). Of course, if the NW wants to deploy inter-cell mTRP, the UE must support FG 24-4, and if the NW wants to deploy STxMP, the UE must support some of the 40-6-x feature, but multi-DCI multi-TRP can be implemented without them, so they should not be listed as pre-requisites. 

The extended unified TCI framework supports all schemes specified in Rel-16 and Rel-17. The features introduced so far describe how the TCI states are updated. For example, the FG 40-1-1 describes this for single-DCI based multi-TRP. However, it is not clear which Rel-16/Rel-17 multi-TRP schemes are supported with the unified TCI framework. There are essentially two options:
A UE that supports the multi-TRP extension of the unified TCI framework (FG 40-1-1, FG 40-1-7) supports any mTRP scheme from Rel-16/Rel-17, provided that the corresponding Rel-16/Rel-17 feature is supported, i.e.,
0. NC-JT (corresponding Rel-16 feature: FG 16-2b-x/16-2a). This is actually explicitly stated in FG 40-1-1 and 40-1-7.
0. PDCCH repetition (corresponding Rel-17 feature: FG 23-2-1x )
0. PUSCH repetition (corresponding Rel-17 feature: FG 23-3-1x)
0. PUCCH repetition (corresponding Rel-17 feature: FG 23-3-2x)
0. HST-SFN (corresponding Rel-17 feature: FG 23-6-1x)
0. mTRP BFR (corresponding Rel-17 feature: FG 23-5-2x) 
The UE must report support for each Rel-16/Rel-17 feature in combination with the unified TCI framework 
We note that option 2 has been implemented for mTRP BFR (FG 40-1-1b), but not for any of the other schemes.
Overall, our preference is option 1, and we propose to clarify that with notes in FG 40-1-1 and FG 40-1-7. 
	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  mTRP operation for M-DCI with joint TCI state
3. Maximum number of configured joint TCI states per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	[16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]
23-1-1
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	Per band
	Component 1 candidate values {intra-cell, intra-cell and inter-cell}
Component 3 candidate values: {8, 12, 16, 24, 32, 48, 64, 128}
Component 4 candidate values: {1, 2, 4, 8, 16}
Note: activated joint TCI state(s) include all PDCCH/PDSCH receptions and PUSCH/PUCCH transmissions
Note: FG 16-2a-6 can be used to indicate support of two default beams
Note: A UE that supports FG 40-1-7 supports any of the multi-DCI schemes from Rel-16/Rel-17 with the mTRP extension of the unified TCI framework, provided that the corresponding Rel-16/Rel-17 feature is supported.




	Xiaomi [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. Support of  mTRP operation for M-DCI with joint TCI state
3. Maximum number of configured joint TCI states per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	23-1-1,
[16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values {intra-cell, intra-cell and inter-cell}

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

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

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

Note: FG 16-2a-6 can be used to indicate support of two default beams



	Optional with capability signaling




	OPPO [10]
	As for 40-1-7, since it is for the case of M-DCI MTRP, the CORESETPoolIndex should be an important parameter. It seems ‘per CORESETPoolIndex’ for maximum number of configured joint TCI state is missing. We add it back for reference. 
	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 with joint TCI state
[2. Support of a single default beam for PDSCH with scheduling offset less than a threshold unless UE indicates the support of two default beams]
3. Maximum number of configured joint TCI states per CORESETPoolIndex per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	[16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	[Per band]
	n/a
	n/a
	n/a
	Component 1 candidate values {intra-cell, intra-cell and inter-cell}

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

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

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

Note: FG 16-2a-6 can be used to indicate support of two default beams




	Optional with capability signaling




	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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. Support of  mTRP operation for M-DCI with joint TCI state
3. Maximum number of configured joint TCI states per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	[16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4]23-1-1, at least one of (16-2a, 40-6-3a, 40-6-3b)
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values {intra-cell, intra-cell and inter-cell}

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

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

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

Note: FG 16-2a-6 can be used to indicate support of two default beams



	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-1-7
· Prerequisite feature:
· It should be “at least one of FG {16-2a, 23-4, 40-6-1, 40-6-2, 40-6-3a, 40-6-3b, 40-6-4}". Note that it is not necessary to support all multi-DCI multi-TRP schemes. Also, FD40-6-1-40-6-2/40-6-4 are not related because they are for single DCI based multi-TRP schemes.
· Also, FG23-1-1 (Basic feature of R17 joint TCI for intra-cell) can be added.


	Qualcomm Incorporated [15]
	




	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 monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. Maximum number of MAC-CE activated joint TCI states per CC per coresetpoolindex
	40-1-7 [, FFS]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3,4,5,6,7,8) 
	Optional with capability signaling



	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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. Maximum number of MAC-CE activated joint TCI states per CC per coresetpoolindex
	40-1-7 [, FFS]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3,4,5,6,7,8) 
	Optional with capability signaling




	Huawei/HiSilicon [3]
		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 monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. Maximum number of MAC-CE activated joint TCI states per CC per coresetpoolindex
	40-1-7 [, FFS], 23-1-1b
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3,4,5,6,7,8) 
	Optional with capability signaling




	Vivo [4]
		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 monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. Maximum number of MAC-CE activated joint TCI states per CC per coresetpoolindex
	40-1-7 [, FFS], 23-1-1b
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3,4,5,6,7,8) 
	Optional with capability signaling




	ZTE [5]
	Regarding 40-1-7a, no extra ‘pre-requisite feature group’ is needed;

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-7a: In our view, only FG 40-1-7 is needed.
	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 monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. Maximum number of MAC-CE activated joint TCI states per CC per coresetpoolindex
	40-1-7 [, FFS]
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	Component 2 candidate values: {2,3,4,5,6,7,8) 




	Xiaomi [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. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. Maximum number of MAC-CE activated joint TCI states per CC per coresetpoolindex
	40-1-7
23-1-1b
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3,4,5,6,7,8) 
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) with DL assignment
b) MAC-CE+DCI-based TCI state indication (use of monitored DCI formats 1_1 and if supported 1_2) without DL assignment
2. Maximum number of MAC-CE activated joint TCI states per CC per coresetpoolindex
	40-1-7 [, FFS]
	yes
	n/a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {2,3,4,5,6,7,8) 
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-1-7a
· Prerequisite feature:
· It should be FG40-1-7 only, similar as the relation between FG40-1-1 and FG40-1-1a.


	Qualcomm Incorporated [15]
	




	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
5. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
	[23-10-1]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	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}
	Optional with capability signaling



	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
	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
5. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
	[23-10-1]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	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}
	Optional with capability signaling




	Huawei/HiSilicon [3]
		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
5. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
	[23-10-1],
40-1-7
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	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}
	Optional with capability signaling




	Vivo [4]
		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
5. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
	40-1-7, [23-10-1]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	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}
	Optional with capability signaling




	ZTE [5]
	Regarding 40-1-9, ‘FG 20-10-1’ and ‘FG 40-1-7’ can be considered as ‘pre-requisite feature groups’.

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-9: 
· Here the following pre-requisites are needed: FG 23-10-1 (support for separate DL/UL TCI states from Rel-17), FG 40-1-7 (support for joint is a pre-requisite, cf. FG 40-1-2). 
· There should be candidate values for component 1, similar to component 1 in FG 40-1-7: Component 1 candidate values {intra-cell, intra-cell and inter-cell}
	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
	0. Support of mTRP operation for M-DCI with separate DL/UL TCI state
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
5. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
	[23-10-1], 40-1-7
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	Per band
	Component 0 candidate values {intra-cell, intra-cell and inter-cell}
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}




	Xiaomi [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
5. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
	23-10-1,
16-2a
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	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}
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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. 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
5. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
	[23-10-1]23-10-1, 40-1-7
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	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}
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-1-9
· Prerequisite feature:
· It should be FG23-10-1 (Basic feature of R17 separate TCI for intra-cell) and FG40-1-7. Note that joint TCI is the prerequisite feature of separate TCI in case of “R17 single TRP” and “R18 single DCI based multi TRP”.


	Qualcomm Incorporated [15]
	




	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 and if supported 1_2 with DL assignment) 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 without DL assignment)
2. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
3. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
	[23-10-1b, 40-1-9]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	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 signalling



	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
	1. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 with DL assignment) 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 without DL assignment)
2. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
3. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
	[23-10-1b, 40-1-9]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	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 signalling




	Huawei/HiSilicon [3]
		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 and if supported 1_2 with DL assignment) 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 without DL assignment)
2. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
3. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
	[23-10-1b, 40-1-9]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	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 signalling




	Vivo [4]
		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 and if supported 1_2 with DL assignment) 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 without DL assignment)
2. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
3. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
	[23-10-1b, 40-1-9]
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	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 signalling




	ZTE [5]
	Regarding 40-1-9a, ‘FG 40-1-9’ can be considered as a ‘pre-requisite feature group’.

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-9a: Only FG 40-1-9 is a prerequisite, following the principle from FG 40-1-1a (only FG 40-1-1 is a prerequisite).
	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 and if supported 1_2 with DL assignment) 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 without DL assignment)
2. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
3. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
	[23-10-1b, 40-1-9]
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	Component 2 candidate values: {1, 2, 3, 4, 5, 6, 7, 8}

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





	Xiaomi [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. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 with DL assignment) 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 without DL assignment)
2. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
3. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
	23-10-1b,
16-2a, 40-1-9
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	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 signalling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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. TCI state indication for update and activation  
a) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 with DL assignment) 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_1 and if supported 1_2 without DL assignment)
2. maximum number of activated DL TCI states per CORESETPoolIndex per BWP per CC
3. maximum number of activated UL TCI states per CORESETPoolIndex per BWP per CC
	[23-10-1b, 40-1-9]40-1-9
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	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 signalling




	NTT DOCOMO, INC. [14]
	40-1-9a
· Prerequisite feature:
· It should be FG40-1-9 only, similar as the relation between FG40-1-1 and FG40-1-1a.


	Qualcomm Incorporated [15]
	




	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. Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
2. Maximum number of CC list(s) 
	[40-1-1, 40-1-1, 40-1-2]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling



	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
	1. Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
2. Maximum number of CC list(s) 
	[40-1-1, 40-1-1, 40-1-2]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	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
	1. Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
2. Maximum number of CC list(s) 
	40-1-1 or 40-1-2
	yes
	n/a
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling




	Vivo [4]
		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. Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
2. Maximum number of CC list(s) 
	23-10-1e, 23-1-1f, [one of 40-1-1, 40-1-1, 40-1-2]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling




	ZTE [5]
	Regarding 40-1-12, ‘FG 40-1-1’ can be considered as a ‘pre-requisite feature group’.

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-12: Only FG 40-1-1 is a pre-requisite, following the principle from Rel-17. (only FG 23-1-1 is a prerequisite for FG 23-1-1f) 
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	1. Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
2. Maximum number of CC list(s) 
	[40-1-1, 40-1-1, 40-1-2]
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP is not supported
	Per band
	Component 2 candidate values: {1,2,3,4}




	Xiaomi [9]
		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. Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
2. Maximum number of CC list(s)
	[40-1-1, 40-1-1a, 40-1-2, 40-1-2a]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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. Support of common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
2. Maximum number of CC list(s) 
	[40-1-1, 40-1-1, 40-1-2]40-1-1
	yes
	n/a
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-1-12
· Prerequisite feature:
· It should be FG40-1-1 only, similar as the prerequisite feature of FG23-1-1f (Common multi-CC TCI ID update).


	Qualcomm Incorporated [15]
	




	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. Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
2. Maximum number of CC list(s)
	[40-1-7]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling



	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
	1. Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
2. Maximum number of CC list(s)
	[40-1-7]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	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
	1. Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
2. Maximum number of CC list(s)
	40-1-7 or 40-1-9
	yes
	n/a
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling




	Vivo [4]
		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. Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
2. Maximum number of CC list(s)
	23-10-1e, 23-1-1f, [one of 40-1-7]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling




	ZTE [5]
	Regarding 40-1-13, ‘FG 40-1-7’ can be considered as a ‘pre-requisite feature group’.

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-1-13: Only FG 40-1-7 is a pre-requisite, following the principle from Rel-17.
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	1. Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
2. Maximum number of CC list(s)
	[40-1-7]
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP is not supported
	Per band
	Component 2 candidate values: {1,2,3,4}




	Xiaomi [9]
		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. Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
2. Maximum number of CC list(s)

	[40-1-7, 40-1-7a, 40-1-9, 40-1-9a]
	yes
	n/a
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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
	1. Support of common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
2. Maximum number of CC list(s)
	[40-1-7]40-1-7
	yes
	n/a
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2,3,4}
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-1-13
· Prerequisite feature:
· It should be FG40-1-7 only, similar as the prerequisite feature of FG23-1-1f (Common multi-CC TCI ID update).


	Qualcomm Incorporated [15]
	




	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 TA enhancement for multi-DCI based intra-cell Multi-TRP operation
	16-2a
	yes
	n/a
	Two TA enhancement for multi-DCI based intra-cell Multi-TRP operation is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	· Support to add the supported maximum number of n-TimingAdvanceOffset value per serving cell for FG 40-2-1, and the candidate values for the 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
	1. Support of two TA enhancement for multi-DCI based intra-cell Multi-TRP operation
2. Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	Two TA enhancement for multi-DCI based intra-cell Multi-TRP operation is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2}
	Optional with capability signalling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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 TA enhancement for multi-DCI based inter-cell Multi-TRP operation
2. Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
	yes
	n/a
	Two TA enhancement for multi-DCI based inter-cell Multi-TRP operation is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1,2}
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-2-2: Two TA enhancement for multi-DCI based intra-cell Multi-TRP operation should be a prerequisite. FG 16-2a is then superfluous. 
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	1. Support of two TA enhancement for multi-DCI based inter-cell Multi-TRP operation
2. Maximum number of n-TimingAdvanceOffset value per serving cell
	16-2a
40-2-1
	Two TA enhancement for multi-DCI based inter-cell Multi-TRP operation is not supported
	Per FSPC
	Component 2 candidate values: {1,2}




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	TAG ID indication via absolute TA command MAC CE is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-2-3: This only works if there are two TAG Id configured, which requires the UE to support 40-2-1.
	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.
	40-2-1
	TAG ID indication via absolute TA command MAC CE is not supported
	Per band
	




	Xiaomi [9]
		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.
	40-2-1, 40-2-2
	yes
	n/a
	TAG ID indication via absolute TA command MAC CE is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-2-4
	PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA for inter-cell 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell multi-DCI based mTRP
	
	yes
	N/A
	Inter-cell cross-TRP PDCCH ordered PRACH transmission is not supported
	Per band
	No
	No
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-2-4: This requires that the UE supports the indication of a second TAG Id in RAR, which requires the UE to support 40-2-2.
	40-2-4
	PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA for inter-cell 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell multi-DCI based mTRP
	40-2-2
	Inter-cell cross-TRP PDCCH ordered PRACH transmission is not supported
	Per band
	




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-2-4
	PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA for inter-cell 
	Support of cross-TRP PDCCH order based on CFRA for inter-cell multi-DCI based mTRP
	40-2-1, 40-2-2
	yes
	N/A
	Inter-cell cross-TRP PDCCH ordered PRACH transmission is not supported
	Per band
	No
	No
	N/A
	
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-2-4a
	PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA for intra-cell
	Support of cross-TRP PDCCH order based on CFRA for intra-cell multi-DCI based mTRP
	
	yes
	N/A
	Intra-cell cross-TRP PDCCH ordered PRACH transmission is not supported
	Per band
	No
	No
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-2-4a: This requires that the UE supports the indication of a second TAG Id in RAR, which requires the UE to support 40-2-1. 
	40-2-4a
	PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA for intra-cell
	Support of cross-TRP PDCCH order based on CFRA for intra-cell multi-DCI based mTRP
	40-2-1
	Intra-cell cross-TRP PDCCH ordered PRACH transmission is not supported
	Per band
	




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-2-4a
	PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA for intra-cell
	Support of cross-TRP PDCCH order based on CFRA for intra-cell multi-DCI based mTRP
	40-2-1, 40-2-2
	yes
	N/A
	Intra-cell cross-TRP PDCCH ordered PRACH transmission is not supported
	Per band
	No
	No
	N/A
	
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	
	yes
	N/A
	Rx timing difference larger than CP is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-2-6: There is no need for a prerequisite here.
	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
	
	Rx timing difference larger than CP is not supported
	Per FSPC
	




	Xiaomi [9]
		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
	Rx timing difference larger than CP is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	Two TAs for multi-DCI STxMP PUSCH+PUSCH is not supported
	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
	40-2-7
	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
	Two TAs for multi-DCI STxMP PUSCH+PUSCH is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
		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
	Two TAs for multi-DCI STxMP PUSCH+PUSCH is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [4]
		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, 40-6-3a or 40-6-3b]
	yes
	n/a
	Two TAs for multi-DCI STxMP PUSCH+PUSCH is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ZTE [5]
	· For FG 40-2-7, 
· The prerequisite FG can include FG 40-2-1, FG 40-2-2.
	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
	Two TAs for multi-DCI STxMP PUSCH+PUSCH is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-2-7: This requires that UE supports 40-2-1. It also requires support of STxMP, either codebook-based (40-6-3a) or non-codebook based (40-6-3b).
	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

	Two TAs for multi-DCI STxMP PUSCH+PUSCH is not supported
	Per FSPC
	




	Xiaomi [9]
		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
	Two TAs for multi-DCI STxMP PUSCH+PUSCH is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	OPPO [10]
	

	Samsung [11]
	In RAN1#115, the following FG/row has been agreed:
	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 FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



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 4: 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”


	Fujitsu [12]
	

	Apple [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]At least one of (40-6-3a, 40-6-3b)
	yes
	n/a
	Two TAs for multi-DCI STxMP PUSCH+PUSCH is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	NTT DOCOMO, INC. [14]
	FG 40-2-7
· Prerequisite FG: FG 40-6-3a or 40-6-3b (CB or NCB M-DCI STxMP) should be added to prerequisite FG.


	Qualcomm Incorporated [15]
	· For 40-2-7: Pre-requisite should be “40-6-3a or 40-6-3b”. This is because UE should be able to first support multi-DCI based STxMP PUSCH+PUSCH in order to support 40-2-7. However, support of 40-2-1 or 40-2-2 is not necessary as the UE may support two TAGs only in the presence of multi-DCI based STxMP. 
	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
	Two TAs for multi-DCI STxMP PUSCH+PUSCH is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling







	40. NR_MIMO_evo_DL_UL
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs

	FFS
	yes
	n/a
	Maximum number of TAGs across all CCs is unknown when UE supports two TAGs per CC
	Per BC
	n/a
	n/a
	n/a
	Component candidate values: {2,3,4}

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

Note: The same description of “supportedNumberTAG” in 38.306 applies to this FG as well
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs

	40-2-1FFS
	yes
	n/a
	Maximum number of TAGs across all CCs is unknown when UE supports two TAGs per CC
	Per BC
	n/a
	n/a
	n/a
	Component candidate values: {2,3,4}

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

Note: The same description of “supportedNumberTAG” in 38.306 applies to this FG as well
	Optional with capability signaling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs

	FFS 40-2-1 or 40-2-2
	yes
	n/a
	Maximum number of TAGs across all CCs is unknown when UE supports two TAGs per CC
	Per BC
	n/a
	n/a
	n/a
	Component candidate values: {2,3,4}

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

Note: The same description of “supportedNumberTAG” in 38.306 applies to this FG as well
	Optional with capability signaling




	Vivo [4]
	

	ZTE [5]
	· For FG 40-2-8, 
· The prerequisite FG can include FG 40-2-1, FG 40-2-2.
	40. NR_MIMO_evo_DL_UL
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs

	FFS
40-2-1, 40-2-2
	yes
	n/a
	Maximum number of TAGs across all CCs is unknown when UE supports two TAGs per CC
	Per BC
	n/a
	n/a
	n/a
	Component candidate values: {2,3,4}

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

Note: The same description of “supportedNumberTAG” in 38.306 applies to this FG as well
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	40-2-8： 
·  Maximum number of TAGs across all CCs for 2TA is enhanced based on Number of supported TAGs(corresponding to FG 6-11) in Rel-16 . Therefore, we propose that FG 6-11 is the  prerequisite feature group of 40-2-8


	Ericsson [8]
	FG 40-2-8: This requires that UE supports 40-2-1.
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs

	FFS
40-2-1
	Maximum number of TAGs across all CCs is unknown when UE supports two TAGs per CC
	Per BC
	Component candidate values: {2,3,4}
Note: UE only supports the configuration where all UL CCs of the same frequency band are configured with up to 2 Timing Advance Group ID
Note: The same description of “supportedNumberTAG” in 38.306 applies to this FG as well




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs

	FFS40-2-1, 40-2-2
	yes
	n/a
	Maximum number of TAGs across all CCs is unknown when UE supports two TAGs per CC
	Per BC
	n/a
	n/a
	n/a
	Component candidate values: {2,3,4}

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

Note: The same description of “supportedNumberTAG” in 38.306 applies to this FG as well
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs

	At least one of (40-2-1, 40-2-2, 40-2-7)FFS
	yes
	n/a
	Maximum number of TAGs across all CCs is unknown when UE supports two TAGs per CC
	Per BC
	n/a
	n/a
	n/a
	Component candidate values: {2,3,4}

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

Note: The same description of “supportedNumberTAG” in 38.306 applies to this FG as well
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	FG 40-2-8
· No prerequisite is needed.


	Qualcomm Incorporated [15]
	· For 40-2-8: Our first preference is that no pre-requisite for this FG given that we do not need to spell out all the trivial pre-requisite relationships. Our second preference for pre-requisite is “40-2-1 or 40-2-2 or 40-2-7” as any of these can imply UE supports the two TAs feature. 
	40. NR_MIMO_evo_DL_UL
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs

	FFS
	yes
	n/a
	Maximum number of TAGs across all CCs is unknown when UE supports two TAGs per CC
	Per BC
	n/a
	n/a
	n/a
	Component candidate values: {2,3,4}

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

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
	40-2-9
	Overlapping UL transmission reduction 
	Support of reducing the overlapping duration of the later of the two time-domain overlapping UL transmissions when the UE is not configured with UL STx2P for multi-DCI based multi-TRP operation with two TA enhancement 
	
	Yes
	N/A
	Reducing the overlapping duration of the later of the two time-domain overlapping UL transmissions is not supported 
	Per band
	N/A
	N/A
	N/A
	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-2-9: This requires that UE supports 40-2-1.
	40-2-9
	Overlapping UL transmission reduction 
	Support of reducing the overlapping duration of the later of the two time-domain overlapping UL transmissions when the UE is not configured with UL STx2P for multi-DCI based multi-TRP operation with two TA enhancement 
	40-2-1
	Reducing the overlapping duration of the later of the two time-domain overlapping UL transmissions is not supported 
	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)




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-2-9
	Overlapping UL transmission reduction 
	Support of reducing the overlapping duration of the later of the two time-domain overlapping UL transmissions when the UE is not configured with UL STx2P for multi-DCI based multi-TRP operation with two TA enhancement 
	40-2-1, 40-2-2
	Yes
	N/A
	Reducing the overlapping duration of the later of the two time-domain overlapping UL transmissions is not supported 
	Per band
	N/A
	N/A
	N/A
	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




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Basic feature for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of mode 2 for Rel-16 eType-II codebook refinement for multi-TRP CJT 
2. Support for PMI subband R=1.
3. Support of parameter combinations with L=2,4 
4. Support of rank 1,2
5. 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]
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs 
7. Scaling factor X for CPU occupation counting for Rel-16-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35]
	Yes
	N/A
	Mode 2 for Rel-16-based CJT type-II codebook is not supported
	Per band and Per BC
	No
	N/A
	N/A
	Component 5 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel. 16 based type-II CJT must support this FG
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Basic feature for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of mode 2 for Rel-16 eType-II codebook refinement for multi-TRP CJT 
2. Support for PMI subband R=1.
3. Support of parameter combinations with L=2,4 
4. Support of rank 1,2
5. 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]
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs 
7. Scaling factor X for CPU occupation counting for Rel-16-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35]
	Yes
	N/A
	Mode 2 for Rel-16-based CJT type-II codebook is not supported
	Per band and Per BC
	No
	N/A
	N/A
	Component 5 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel. 16 based type-II CJT must support this FG
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	For both FG 40-3-1-1 and FG 40-3-1-5, ‘FG 2-35’ can be considered as a ‘pre-requisite feature group’;

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-3-1-1: for this feature the basic CSI reporting framework feature 2-35 should be the pre-requisite. 
	40-3-1-1
	Basic feature for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of mode 2 for Rel-16 eType-II codebook refinement for multi-TRP CJT 
2. Support for PMI subband R=1.
3. Support of parameter combinations with L=2,4 
4. Support of rank 1,2
5. 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]
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs 
7. Scaling factor X for CPU occupation counting for Rel-16-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35]
2-35
	Mode 2 for Rel-16-based CJT type-II codebook is not supported
	Per Band and Per BC
	Component 5 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel. 16 based type-II CJT must support this FG




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Basic feature for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT
2. Support of PMI subband R=1.
3. Support of parameter combinations with M=1 
4. Support of rank 1,2
5. 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
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
7. Scaling factor X for CPU occupation counting for Rel-17-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35], 23-9-1
	Yes
	N/A
	Mode 2 for Rel-17-based CJT type-II codebook is not supported
	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}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel 17 based type-II CJT must support this FG
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Basic feature for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of mode 2 for Rel-16 eType-II codebook refinement for multi-TRP CJT 
2. Support for PMI subband R=1.
3. Support of parameter combinations with L=2,4 
4. Support of rank 1,2
5. 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
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs 
7. Scaling factor X for CPU occupation counting for Rel-16-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35]2-35
	Yes
	N/A
	Mode 2 for Rel-16-based CJT type-II codebook is not supported
	Per band and Per BC
	No
	N/A
	N/A
	Component 5 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel. 16 based type-II CJT must support this FG
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-3-1-1
· Support prerequisite FG to be 2-35.


	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Basic feature for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of mode 2 for Rel-16 eType-II codebook refinement for multi-TRP CJT 
2. Support for PMI subband R=1.
3. Support of parameter combinations with L=2,4 
4. Support of rank 1,2
5. 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]
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs 
7. Scaling factor X for CPU occupation counting for Rel-16-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
9. Timeline relaxation parameter
	[2-35]
	Yes
	N/A
	Mode 2 for Rel-16-based CJT type-II codebook is not supported
	Per band and Per BC
	No
	N/A
	N/A
	Component 5 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

Component 7 candidate values: {1, 1.5, 2}

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

Component 9 candidate values: {0, Z2’}

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel. 16 based type-II CJT must support this FG
	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 
	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]
5. Supported frequency basis selection mode 1, i.e., common frequency basis selection among different TRPs with FD basis selection integer frequency offset
	40-3-1-1
	Yes
	N/A
	Mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset is not supported 
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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 
	Supported frequency basis selection mode 1 with FD basis selection fractional frequency offset for Rel-16 eType-II based CJT codebook
	40-3-1-1a
	Yes
	N/A
	FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode 1 is not supported 
	Per band and Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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. {Max # of Tx ports in one resource set, Max # of resource sets, total # of Tx ports}, [across all CCs] simultaneously, with R=2
	40-3-1-1
	Yes
	N/A
	R=2 for Rel-16-based CJT codebook is not supported 
	Per band 
Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {4 to 256}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		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. {Max # of Tx ports in one resource set, Max # of resource sets, total # of Tx ports}, [across all CCs] simultaneously, with R=2
	40-3-1-1
	Yes
	N/A
	R=2 for Rel-16-based CJT codebook is not supported 
	Per band 
Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {4 to 256}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	FG 40-3-1-1 and FG 4-3-1-1a for Rel-16-based CJT are endorsed where each supported combination is across all CCs. For 40-3-1-3, it is reasonable that the scope of supported combinations (whether across all CCs) should be consistent with the baseline case in FG 40-3-1-1 and FG 40-3-1-1a. Hence, we have the following proposal.
Proposal 3-1:  Adopt the adopt the following additional FGs for CJT CSI enhancement.

	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. {Max # of Tx ports in one resource set, Max # of resource sets, total # of Tx ports}, [across all CCs] simultaneously, with R=2
	40-3-1-1
	Yes
	N/A
	R=2 for Rel-16-based CJT codebook is not supported 
	Per band 
Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {4 to 256}
	Optional with capability signaling





	Vivo [4]
	

	ZTE [5]
	Regarding FG 40-3-1-3, “Component 2 {Max # of Tx ports in one resource set, Max # of resource sets, total # of Tx ports} simultaneously, with R=2” should be counted across all CC as in FG 40-3-1-8.

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-3-1-3: Component 2 currently has a yellow part on ‘[across all CCs]’.  In our view, the description for component 2 of this FG should be aligned with the description of component 5 of FG 40-3-1-1.  Our proposed change is given in the table below.
	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. {Max # of Tx ports in one resource set, Max # of resource sets, total # of Tx ports}, [across all CCs] simultaneously, with R=2
2. A list of supported combinations, up to 16, across all CCs simultaneously with R=2, 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
	40-3-1-1
	R=2 for Rel-16-based CJT codebook is not supported
	Per band 
Per BC
	Component 2 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {4 to 256}




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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. {Max # of Tx ports in one resource set, Max # of resource sets, total # of Tx ports}, [across all CCs] simultaneously, with R=2
	40-3-1-1
	Yes
	N/A
	R=2 for Rel-16-based CJT codebook is not supported 
	Per band 
Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {4 to 256}
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-3-1-3
· Support ‘across all CCs’.


	Qualcomm Incorporated [15]
	




	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
	40-3-1-1
	Yes
	N/A
	pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook are not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Basic feature for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT
2. Support of PMI subband R=1.
3. Support of parameter combinations with M=1 
4. Support of rank 1,2
5. 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
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
7. Scaling factor X for CPU occupation counting for Rel-17-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35]
	Yes
	N/A
	Mode 2 for Rel-17-based CJT type-II codebook is not supported
	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}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel 17 based type-II CJT must support this FG
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Basic feature for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT
2. Support of PMI subband R=1.
3. Support of parameter combinations with M=1 
4. Support of rank 1,2
5. 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
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
7. Scaling factor X for CPU occupation counting for Rel-17-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35]
	Yes
	N/A
	Mode 2 for Rel-17-based CJT type-II codebook is not supported
	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}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel 17 based type-II CJT must support this FG
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	For both FG 40-3-1-1 and FG 40-3-1-5, ‘FG 2-35’ can be considered as a ‘pre-requisite feature group’;

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-3-1-5: for this feature the basic CSI reporting framework feature 2-35 should be the pre-requisite.
	40-3-1-5
	Basic feature for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT
2. Support of PMI subband R=1.
3. Support of parameter combinations with M=1 
4. Support of rank 1,2
5. 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
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
7. Scaling factor X for CPU occupation counting for Rel-17-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35]
2-35
	Mode 2 for Rel-17-based CJT type-II codebook is not supported
	Per band and
Per BC 
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel 17 based type-II CJT must support this FG




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Basic feature for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT
2. Support of PMI subband R=1.
3. Support of parameter combinations with M=1 
4. Support of rank 1,2
5. 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
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
7. Scaling factor X for CPU occupation counting for Rel-17-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35]2-35
	Yes
	N/A
	Mode 2 for Rel-17-based CJT type-II codebook is not supported
	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}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel 17 based type-II CJT must support this FG
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-3-1-5
· Support prerequisite FG to be 2-35.


	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Basic feature for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT
2. Support of PMI subband R=1.
3. Support of parameter combinations with M=1 
4. Support of rank 1,2
5. 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
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
7. Scaling factor X for CPU occupation counting for Rel-17-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
9. Timeline relaxation parameter
	[2-35]
	Yes
	N/A
	Mode 2 for Rel-17-based CJT type-II codebook is not supported
	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}

Component 7 candidate values: {1, 1.5, 2}

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

Component 9 candidate values: {0, Z2’}

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel 17 based type-II CJT must support this FG
	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
	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
5. Supported frequency basis selection mode 1, i.e., common frequency basis selection among different TRPs with FD basis selection integer frequency offset
	40-3-1-5
	Yes
	N/A
	Mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	40-3-1-5a
	Yes
	N/A
	FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1 is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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. {Max # of Tx ports in one resource set, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with M=2 and R=1
	40-3-1-5 or 40-3-1-5a
	Yes
	N/A
	M=2 and R=1 for Rel-17-based CJT codebook are not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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. {Max # of Tx ports in one resource set, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=2


	40-3-1-5 or 40-3-1-5a
	Yes
	N/A
	R=2 for Rel-17-based CJT codebook is not supported 
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 for Rel-16 based CJT codebook
	Maximum number of ports across all TRPs for one CJT CSI measurement 
	40-3-1-1
	Yes
	N/A
	2NN1N2 >32 is not supported for Rel-16 based CJT codebook
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 1 candidate values: {64, 96, 128}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-9a
	Support for 2NN1N2 >32 for Rel-17 based CJT codebook
	Maximum number of ports across all TRPs for one CJT CSI measurement
	40-3-1-5
	Yes
	N/A
	2NN1N2 >32 is not supported for Rel-17 based CJT codebook
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 1 candidate values: {64, 96, 128}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Active CSI-RS resources and ports for mixed codebook types including Type-II-CJT 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
	Active CSI-RS resources and ports for mixed Type-II-CJT codebook types in any slot is not supported
	Per band and Per BC
	N/A
	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) }

Component 2 candidate values:
- Maximum 16 triplets for each
codebook combination
- 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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	40-3-1-1
	Yes
	N/A
	Rank 3 and 4 for Rel-16-based CJT type-II codebook is not supported 
	Per band and Per BC
	N/A
	N/A
	N/A
	　
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	40-3-1-5
	Yes
	N/A
	Rank 3 and 4 for Rel-17-based CJT type-II codebook is not supported
	Per band and Per BC
	N/A
	N/A
	N/A
	　
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	40-3-1-1
	Yes
	N/A
	Support of L=6 for Rel-16-based CJT type-II codebook is not supported 
	Per band and Per BC
	N/A
	N/A
	N/A
	Note: Only for N_TRP=1
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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

	40-3-1-1
	Yes
	N/A
	Dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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

	40-3-1-5
	Yes
	N/A
	Dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook is not supported 
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-17
	Support for N_L>1 combinations of number of SD basis across CSI-RS resources for Rel-16-based CJT type-II codebook 
	1. Maximum number of lists for spatial basis selection, i.e., N_L, for multi-TRP CJT based on Rel-16 eType-II codebook

	40-3-1-1 
	Yes
	N/A
	N_L>1 combinations across for Rel-16-based CJT type-II codebook is not supported 　
	Per band and Per BC
	N/A
	N/A
	N/A
	Candidate values for component 1:
 N_L = {2,4}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-18
	Support for N_L>1 combinations of number of ports across CSI-RS resources for Rel-17-based CJT type-II codebook
	1. Maximum number of lists for ports selection, i.e., NL, for multi-TRP CJT based on Rel-17 FeType-II port selection codebook
	40-3-1-5 
	Yes
	N/A
	N_L>1 combinations across for Rel-17-based CJT type-II codebook is not supported 　
	Per band and Per BC
	N/A
	N/A
	N/A
	Candidate values for component 1:
 N_L = {2,4}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-23
	Unequal number of spatial basis selection configuration for multi-TRP CJT
	1. Support of unequal number of spatial basis selection configuration across CSI-RS resources for multi-TRP CJT including Rel-16 eType-II codebook refinement
	40-3-1-1
	Yes
	N/A
	Unequal number of spatial basis selection configuration for multi-TRP CJT is not supported 　
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-23a
	Unequal number of port selection configuration for multi-TRP CJT
	1. Support of unequal number of port selection configuration across CSI-RS resources for multi-TRP CJT including Rel-17 FeType-II port selection codebook refinement
	40-3-1-5
	Yes
	N/A
	Unequal number of port selection configuration for multi-TRP CJT is not supported 　
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-1-24
	Timeline for regular eType-II-CJT CSI, or for port selection FeType-II-CJT CSI
	Timeline relaxation parameter 
	40-3-1-1, or 40-3-1-5
	Yes
	N/A
	Relaxed timeline is not supported
	Per band and
Per-BC 
	No
	N/A
	N/A
	Component candidate value: {0, Z2’}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		[bookmark: OLE_LINK1]40. NR_MIMO_evo_DL_UL
	40-3-1-24
	Timeline for regular eType-II-CJT CSI, or for port selection FeType-II-CJT CSI
	Timeline relaxation parameter 
	40-3-1-1, or 40-3-1-5
	Yes
	N/A
	Relaxed timeline is not supported
	Per band and
Per-BC 
	No
	N/A
	N/A
	Component candidate value: {0, Z2’}
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler CSI
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
2. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
3. Support parameter combinations with L=2,4 
4. Support for rank = 1,2
5. 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
7. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
8. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
9. Support for the size of DD-basis, N4=1
10. Scaling factor for active resource counting Kp
	2-35
	Yes
	N/A
	Rel-16 based Type II doppler codebook is not supported
	Per band 
and Per BC
	N/A
	N/A
	N/A
	Component 5 candidate values
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

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

Component 10 candidate values: {1, 2, 4}

Note: When N4=1, OCPU =4

Note: OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 16 based type-II doppler must support this FG

	Optional with capability signaling











	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler CSI
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
2. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
3. Support parameter combinations with L=2,4 
4. Support for rank = 1,2
5. 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
7. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
8. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
9. Support for the size of DD-basis, N4=1
10. Scaling factor for active resource counting Kp
11. Value of W (in the unit of symbols) for extended Z value for P/SP CSI-RS
	2-35
	Yes
	N/A
	Rel-16 based Type II doppler codebook is not supported
	Per band 
and Per BC
	N/A
	N/A
	N/A
	Component 5 candidate values
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

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

Component 10 candidate values: {1, 2, 4}

Component 11: candidate values: {0, 14, 28, 56}

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

Note: When N4=1, OCPU =4

Note: OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 16 based type-II doppler must support this FG

	Optional with capability signaling












	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler CSI
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
2. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
3. Support parameter combinations with L=2,4 
4. Support for rank = 1,2
5. 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
76. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
87. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
98. Support for the size of DD-basis, N4=1
109. Scaling factor for active resource counting Kp
	2-35
	Yes
	N/A
	Rel-16 based Type II doppler codebook is not supported
	Per band 
and Per BC
	N/A
	N/A
	N/A
	Component 5 candidate values
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

Component 76 candidate values: {1, 2, 3}
Component 87 candidate values: {1, 2, 3}

Component 109 candidate values: {1, 2, 4}

Note: When N4=1, OCPU =4

Note: OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 16 based type-II doppler must support this FG

	Optional with capability signaling












	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler CSI
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
2. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
3. Support parameter combinations with L=2,4 
4. Support for rank = 1,2
5. 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
7. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
8. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
9. Support for the size of DD-basis, N4=1
10. Scaling factor for active resource counting Kp
11. Timeline relaxation parameter
12. Supported maximum periodicity (in slots) for periodic CSI-RS: p_max
13. Timeline “measurement window” parameter for periodic CSI-RS
	2-35
	Yes
	N/A
	Rel-16 based Type II doppler codebook is not supported
	Per band 
and Per BC
	N/A
	N/A
	N/A
	Component 5 candidate values
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

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

Component 10 candidate values: {1, 2, 4}

Component 11 candidate values: {0,Z2’}

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

Component 13 candidate values: {Kp* p_max, (Kp-1)* p_max}


Note: When N4=1, OCPU =4

Note: OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 16 based type-II doppler must support this FG

	Optional with capability signaling















	40. NR_MIMO_evo_DL_UL
	40-3-2-1a
	Support of Rel-16-based doppler measurement with N4>1
	1. Support for the size of DD-basis, N4>1
2. A list of supported combinations, each combination is {Max N4, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
3. A list of supported combinations, each combination is {Max N4, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CSI report setting
4. Value of d=m for the DD unit size when A-CSI-RS is configured for CMR
	40-3-2-1
	Yes
	N/A
	Rel-16 based Type II doppler codebook with N4>1 is not supported
	Per band 
and Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values
a. {1,2,4,8}
b. {4,8,12,16,24,32}
c. {2,3,4 … 64}
d. {4, …, 256}


Component 3 Candidate values
a. {1,2,4,8}
b. {4,8,12,16,24,32}
c. {4,8,12}
d.{4, …, 256}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-3-2-1a
	Support of Rel-16-based doppler measurement with N4>1
	1. Support for the size of DD-basis, N4>1
2. A list of supported combinations, each combination is {Max N4, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
3. A list of supported combinations, each combination is {Max N4, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CSI report setting
4. Value of d=m for the DD unit size when A-CSI-RS is configured for CMR
	40-3-2-1
	Yes
	N/A
	Rel-16 based Type II doppler codebook with N4>1 is not supported
	Per band 
and Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values
a. {1,2,4,8}
b. {4,8,12,16,24,32}
c. {2,3,4 … 64}
d. {4, …, 256}


Component 3 Candidate values
a. {1,2,4,8}
b. {4,8,12,16,24,32}
c. {4,8,12}
d.{4, …, 256}
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-2-1a-1
	DD unit size when A-CSI-RS is configured for CMR N4>1
	Value of d=1 for the DD unit size when A-CSI-RS is configured for CMR
	40-3-2-1a
	Yes
	N/A
	DD unit size d=1 is not supported when A-CSI-RS is configured for CMR N4>1
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-2-2
	Support R=2 for Rel-16-based doppler codebook  
	A list of supported combinations {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=2
	40-3-2-1
	Yes
	N/A
	R=2 for Rel-16-based doppler codebook is not supported
	Per band and per BC
	N/A
	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=1 based on first and last slot of WCSI, for Rel-16-based doppler codebook
	Support of TDCQI = ‘1-2’
	40-3-2-1
	Yes
	N/A
	X=1 based on first and last slot of WCSI, for Rel-16-based doppler codebook is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	FG 40-3-2-3/3a: 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

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-2-3a
	Support X=2 CQI based on 2 slots for Rel-16-based doppler codebook
	Support of TDCQI = ‘2’
	40-3-2-1
	Yes
	N/A
	X=2 CQI based on 2 slots for Rel-16-based doppler codebook is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	FG 40-3-2-3/3a: it needs to be clarified that X is the number of time-domain CQIs
· Support X=2 time-domain CQIs based on 2 slots for Rel-16-based doppler codebook

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler CSI
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI
2. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with PMI subband R=1
3. Support of parameter combinations with M = 1 
4. Support for rank = 1,2
5: 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 doppler CSI measurement
7. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
8. Support for N4=1
9. Scaling factor for active resource counting Kp
	40-3-2-1, 2-35
	Yes
	N/A
	Rel-17 based Type II doppler codebook is not supported
	Per band 
and Per-BC
	N/A
	N/A
	N/A
	Component 5 candidate values
a. {4,8,12,16,24,32}
b. {1, 2,3,4 … 64}
c. {4, …, 256}

Component 7 candidate values: {1, 2, 3}
Component 9 candidate values: {1, 2, 4}

Note: OCPU = 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 17-based type-2 doppler must support this FG
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler CSI
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI
2. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with PMI subband R=1
3. Support of parameter combinations with M = 1 
4. Support for rank = 1,2
5: 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 doppler CSI measurement
7. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
8. Support for N4=1
9. Scaling factor for active resource counting Kp
10. Value of W (in the unit of symbols) for extended Z value for P/SP CSI-RS
	40-3-2-1, 2-35
	Yes
	N/A
	Rel-17 based Type II doppler codebook is not supported
	Per band 
and Per-BC
	N/A
	N/A
	N/A
	Component 5 candidate values
a. {4,8,12,16,24,32}
b. {1, 2,3,4 … 64}
c. {4, …, 256}

Component 7 candidate values: {1, 2, 3}
Component 9 candidate values: {1, 2, 4}

Component 10: candidate values: {0, 14, 28, 56}

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


Note: OCPU = 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 17-based type-2 doppler must support this FG
	Optional with capability signaling




	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler 
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI
2. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with PMI subband R=1
3. Support of parameter combinations with M = 1 
4. Support for rank = 1,2
5: 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 doppler CSI measurement
76. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
87. Support for N4=1
98. Scaling factor for active resource counting Kp
	40-3-2-1, 2-35
	Yes
	N/A
	Rel-17 based Type II doppler codebook is not supported
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	Component 5 candidate values
a. {4,8,12,16,24,32}
b. {1, 2,3,4 … 64}
c. {4, …, 256}

Component 76 candidate values: {1, 2, 3}
Component 98 candidate values: {1, 2, 4}

Note: OCPU = 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 17-based type-2 doppler must support this FG
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler CSI
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI
2. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with PMI subband R=1
3. Support of parameter combinations with M = 1 
4. Support for rank = 1,2
5: 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 doppler CSI measurement
7. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
8. Support for N4=1
9. Scaling factor for active resource counting Kp
10. Timeline relaxation parameter
11. Supported maximum periodicity (in slots) for periodic CSI-RS: p_max
12. Timeline “measurement window” parameter for periodic CSI-RS
	40-3-2-1, 2-35
	Yes
	N/A
	Rel-17 based Type II doppler codebook is not supported
	Per band 
and Per-BC
	N/A
	N/A
	N/A
	Component 5 candidate values
a. {4,8,12,16,24,32}
b. {1, 2,3,4 … 64}
c. {4, …, 256}

Component 7 candidate values: {1, 2, 3}
Component 9 candidate values: {1, 2, 4}

Component 10 candidate values: {0,Z2’}

Component 11 candidate values: {4, 5, 8}

Component 12 candidate values: {Kp* p_max, (Kp-1)* p_max}

Note: OCPU = 4 when P/SP-CSI-RS is configured for CMR

Note: when K=12, OCPU =8

Note: A UE that supports CSI enhancement for Rel. 17-based type-2 doppler must support this FG
	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  
	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
	40-3-2-4
	Yes
	N/A
	M=2 and R=1 for Rel-17-based doppler codebook is not supported
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	40-3-2-4
	Yes
	N/A
	R=2 for Rel-17-based doppler codebook is not supported 
	Per band and per BC
	N/A
	N/A
	N/A
	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 signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
		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
	40-3-2-4
	Yes
	N/A
	R=2 for Rel-17-based doppler codebook is not supported 
	Per band and per BC
	N/A
	N/A
	N/A
	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 signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-2-7
	support of l = (n – nCSI,ref ) for CSI reference slot for Rel-16 based doppler codebook
	1. Support of l = (n – nCSI,ref ) for CSI reference slot when N4=1 and d>1
2. Support of l = (n – nCSI,ref ) for CSI reference slot when N4>1
	40-3-2-1
	Yes
	N/A
	l = (n – nCSI,ref ) for CSI reference slot for Rel-16 based doppler codebook is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-2-7a
	Support of l = (n – nCSI,ref ) for CSI reference slot for Rel-17 based doppler codebook
	1. Support of l = (n – nCSI,ref ) for CSI reference slot when N4=1 and d>1

	40-3-2-4
	Yes
	N/A
	l = (n – nCSI,ref ) for CSI reference slot for Rel-17 based doppler codebook is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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)
5. Support to configure KTRS = 1 TRS resource set
6. Maximum number of simultaneously active CSI-RS resources for TDCP across all CCs
	[2-35]
	Yes
	N/A
	Time Domain Channel Properties report is not supported
	Per band and Per BC
	N/A
	N/A
	N/A
	Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	Optional with capability signaling



	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
4. Value of X for CPU occupation (OCPU=(Y+1).X)
5. Support to configure KTRS = 1 TRS resource set
6. Maximum number of simultaneously active CSI-RS resources for TDCP across all CCs
	[2-35]
	Yes
	N/A
	Time Domain Channel Properties report is not supported
	Per band and Per BC
	N/A
	N/A
	N/A
	Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214

Component 4 Candidate values  for X: {1,2}
Component 6, candidate values {5,
6, 7, 8, 9, 10, 12, 14,
16, …, 62, 64} (includes all even numbers between 16
and 64)
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Vivo [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)
5. Support to configure KTRS = 1 TRS resource set
6. Maximum number of simultaneously active CSI-RS resources for TDCP across all CCs
	[2-35]
	Yes
	N/A
	Time Domain Channel Properties report is not supported
	Per band and Per BC
	N/A
	N/A
	N/A
	Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	· Missing candidate values for component 4 and 6 of FG 40-3-3-1 and component 1~3 of FG 40-3-3-5. For value of X for CPU occupation, the candidate values can be {1,2}. For maximum number of simultaneously active CSI-RS resources for TDCP across all CCs, the candidate values can be {2, 4,…, 64}. For maximum number of configured CSI-RS resources for TDCP per CC, the candidate values can be {2, 4, 8, 10, 12, 16, 32, 64}. For maximum number of configured CSI-RS resources for TDCP across all CCs, the candidate values can be {2, 4, 8, 10, 12, 16, 32, 64, 128}. For maximum number of simultaneously active CSI-RS resources for TDCP per CC, the candidate values can be {2,4,6,8,10,12}.
Proposal 4: For FG 40-3-3-1
· Component 4 candidate values: {1,2};
· Component 6 candidate values: 2*n, n is positive integer from 1 to 32.

	Ericsson [8]
	FG 40-3-3-1: for this feature the basic CSI reporting framework feature 2-35 should be the pre-requisite.  Regarding candidate values for item 4, they are agreed in RAN1 already to be {1, 2}.  The candidate values for item 6 can be {4, 6, 8, 10, 12, ..., 64} where the minimum is chosen to be 4 since the basic feature for TDCP reporting needs TRSs in two slots with four NZP CSI-RSs.  
	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)
5. Support to configure KTRS = 1 TRS resource set
6. Maximum number of simultaneously active CSI-RS resources for TDCP across all CCs
	[2-35]
2-35
	Time Domain Channel Properties report is not supported
	Per band and Per BC
	Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214

Candidate values for Component 4:
{1, 2}

Candidate values for Component 6: 
{4, 6, 8, 10, 12, ...., 64}




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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. Value of X for CPU occupation (OCPU=(Y+1).X)
5. Support to configure KTRS = 1 TRS resource set
6. Maximum number of simultaneously active CSI-RS resources for TDCP across all CCs
	[2-35]2-35
	Yes
	N/A
	Time Domain Channel Properties report is not supported
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 4 candidate values: {1,2}

Component 6 candidate values: {2,4,6,8,12,16,20, 24,28,32,40,48,56,64}

Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-3-3-1: 
· Candidate values for component 4 (i.e., X): According to the following agreement, candidate value for X would be X={1,2}
	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



· Candidate value for component 6: No strong view. Meanwhile, since the purpose of TDCP does not require per-CC TRS, larger reporting overhead for e.g., the case with larger number of CCs should be avoided in our view. 
· Prerequisite FG: Ok to confirm 2-35. In the meanwhile, since TDCP reuse TRS, FG 2-50 and FG 2-51 instead of FG 2-35 can also be considered. 


	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	Number Y>1 of delay values for which TDCP is reported
	40-3-3-1
	Yes
	N/A
	TDCP is not reported for more than 1 delay value
	Per FS
	N/A
	N/A
	N/A
	Candidate values: {2,3,4}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	Supported maximum delay value larger than D_basic
	Support of maximum delay value larger than D_basic =1 slot
	40-3-3-1
	Yes
	N/A
	delay value(s) larger than D_basic are not supported
	Per FS
	N/A
	N/A
	N/A
	Candidate values: {2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots}
[Note: 10 slots is only applicable for SCS >= 30 kHz, and 6 slots is maximum for SCS = 15 kHz]
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	Supported maximum delay value larger than D_basic
	Support of maximum delay value larger than D_basic =1 slot
	40-3-3-1
	Yes
	N/A
	delay value(s) larger than D_basic are not supported
	Per FS
	N/A
	N/A
	N/A
	Candidate values: {2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots}
[Note: 10 slots is only applicable for SCS >= 30 kHz, and 6 slots is maximum for SCS = 15 kHz]
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	Supported maximum delay value larger than D_basic
	Support of maximum delay value larger than D_basic =1 slot
	40-3-3-1
	Yes
	N/A
	delay value(s) larger than D_basic are not supported
	Per FS
	N/A
	N/A
	N/A
	Candidate values: {2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots}
[Note: 10 slots is only applicable for SCS >= 30 kHz, and 6 slots is maximum for SCS = 15 kHz]
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	FG 40-3-3-1a: for this feature, the brackets around the ‘Note’ in 2nd last column can be removed.
	40-3-3-1a
	Supported maximum delay value larger than D_basic
	Support of maximum delay value larger than D_basic =1 slot
	40-3-3-1
	delay value(s) larger than D_basic are not supported
	Per FS
	Candidate values: {2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots}
[Note: 10 slots is only applicable for SCS >= 30 kHz, and 6 slots is maximum for SCS = 15 kHz]
Note: 10 slots is only applicable for SCS >= 30 kHz, and 6 slots is maximum for SCS = 15 kHz




	Xiaomi [9]
	Accordinng to the following agreement, only when D=10, it requires that the SCS should be larger than 30 kHz. For D=6, there is no any additional resturiction. 
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)
Proposal 4-9: The following tables on UE feature updated with red color for TDCP reporting can be considered.

	40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	Supported maximum delay value larger than D_basic
	Support of maximum delay value larger than D_basic =1 slot
	40-3-3-1
	Yes
	N/A
	delay value(s) larger than D_basic are not supported
	Per FS
	N/A
	N/A
	N/A
	Candidate values: {2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots}
[Note: 10 slots is only applicable for SCS >= 30 kHz, and 6 slots is maximum for SCS = 15 kHz]
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	Supported maximum delay value larger than D_basic
	Support of maximum delay value larger than D_basic =1 slot
	40-3-3-1
	Yes
	N/A
	delay value(s) larger than D_basic are not supported
	Per FS
	N/A
	N/A
	N/A
	Candidate values: {2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots}

[Note: 10 slots is only applicable for SCS >= 30 kHz, and 6 slots is maximum for SCS = 15 kHz]
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-3-3-1a: 
· Note: We are fine to confirm the Note as it is. 


	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report for Y>=1
	40-3-3-1
	Yes
	N/A
	Phase report for Y>=1 is not supported
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	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 active CSI-RS resources for TDCP per CC
Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	40-3-3-1
	Yes
	N/A
	Number of CSI-RS resources for TDCP is not reported
	Per band and Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	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 active CSI-RS resources for TDCP per CC
Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	40-3-3-1
	Yes
	N/A
	Number of CSI-RS resources for TDCP is not reported
	[Per -band and  
Per -BC]
	N/A
	N/A
	N/A
	Component 1, candidate values {1,2,..,32}

Component 2, candidate values {5,
6, 7, 8, 9, 10, 12, 14,
16, …, 62, 64}
(includes all even
numbers between 16
and 64) 

Component 3, candidate values {1, 2, 3 …32}
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	· Missing candidate values for component 4 and 6 of FG 40-3-3-1 and component 1~3 of FG 40-3-3-5. For value of X for CPU occupation, the candidate values can be {1,2}. For maximum number of simultaneously active CSI-RS resources for TDCP across all CCs, the candidate values can be {2, 4,…, 64}. For maximum number of configured CSI-RS resources for TDCP per CC, the candidate values can be {2, 4, 8, 10, 12, 16, 32, 64}. For maximum number of configured CSI-RS resources for TDCP across all CCs, the candidate values can be {2, 4, 8, 10, 12, 16, 32, 64, 128}. For maximum number of simultaneously active CSI-RS resources for TDCP per CC, the candidate values can be {2,4,6,8,10,12}.
Proposal 4: For FG 40-3-3-5
· Component 1 candidate values: {2, 4, 8, 10, 12, 16, 32, 64};
· Component 2 candidate values: {2, 4, 8, 10, 12, 16, 32, 64, 128};
· Component 3 candidate values: {2,4,6,8,10,12}.


	Ericsson [8]
	FG 40-3-3-5: for this feature, since each CC can have 1, 2, or 3 TRS resource sets, the number of configured CSI-RS resources for TDCP per CC can be {4, 6, 8, 10, 12} for component 1.  For component 2, the candidate values can be {4, 6, 8, 10, 12, ..., 64}.  For component 3, the candidate values are {4, 6, 8, 10, 12}.  Furthermore, the components in this feature also need to be defined for the basic feature.  Hence, we propose to that feature 40-3-3-5 be reported together with feature 40-3-1-1.  
	40-3-3-5
	Number of CSI-RS resources for TDCP
	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 active CSI-RS resources for TDCP per CC
Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	40-3-3-1
	Number of CSI-RS resources for TDCP is not reported
	Per band and Per BC
	Candidate values for Component 1: {4, 6, 8, 10, 12}
Candidate values for Component 2: {4, 6, 8, 10, 12, ..., 64}
Candidate values for Component 1: {4, 6, 8, 10, 12}
Note: this featue is reported together with 40-3-3-1




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	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 active CSI-RS resources for TDCP per CC
Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	40-3-3-1
	Yes
	N/A
	Number of CSI-RS resources for TDCP is not reported
	Per band and Per BC
	N/A
	N/A
	N/A
	Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	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 active CSI-RS resources for TDCP per CC
Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	40-3-3-1
	Yes
	N/A
	Number of CSI-RS resources for TDCP is not reported
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 1 candidate values: {2,4,6,8}

Component 2 candidate values: {2,4,6,8,12,16}

Component 3 candidate values: {2,4,6,8,12,16,20,24,28,32}

Note: counting of simultaneously active CSI-RS resources follows existing specification TS38.214
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-3-3-5: 
· Candidate value for component 1, 2 and 3: 
· For 1: Because legacy TRS resource is reused for TDCP reporting, in general 1 or 2 resource(s) in a slot in a CC needs to be considered. Meanwhile, in our understanding basic feature for TDCP needs to support 2 resources per slot, and other values are not needed. Thus. The component 1 may not be needed actually. 
· For 2: A straightforward way would be to put all the values among 1 to 64, similar to the other CSI codebook. On the other hand, given that the usage of TDCP reporting may not likely to be per band, NW basically does not need to know finer information. We prefer to discuss how to achieve this reporting with minimized reporting overhead.
· For 3: This component is duplicated with 40-3-3-1 component 6. Thus should be removed.


	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	Max number of TRS resource sets in a single CSI-RS resource setting
	40-3-3-1
	Yes
	N/A
	More than 1 TRS resource set in a report configuration is not supported
	Per FS
	N/A
	N/A
	N/A
	Candidate values: {2,3}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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



	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
	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




	Huawei/HiSilicon [3]
	Proposal 4-1: 
· Prerequisite of FG 40-4-1 is FG 2-5.

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-1 and FG 40-4-1a, 
· The prerequisite FG can be 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]
	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




	CMCC [6]
	

	CATT [7]
	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.


	Ericsson [8]
		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




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	· 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.


	Fujitsu [12]
	

	Apple [13]
		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
	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




	NTT DOCOMO, INC. [14]
	40-4-1
· Pre-requisite FG: It should be FG2-5 (TypeA).


	Qualcomm Incorporated [15]
	




	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
	[2-5]
	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




	Huawei/HiSilicon [3]
	Proposal 4-1: 
· Prerequisite of FG 40-4-1a is FG 2-6

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-1 and FG 40-4-1a, 
· The prerequisite FG can be 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]
	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




	CMCC [6]
	

	CATT [7]
	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.


	Ericsson [8]
		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




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	· 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.


	Fujitsu [12]
	

	Apple [13]
		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]2-6
	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




	NTT DOCOMO, INC. [14]
	40-4-1a
· Pre-requisite FG: It should be FG2-6 (TypeB), not FG2-5 (TypeA).


	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	For Rel-15 DMRS, the perquisite of FG 2-6a (supporting 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port) is FG 2-5 which includes supporting 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port.. This rule has been removed in Rel-18. Thus, we have the following proposal:
Proposal 4-2: 
· Similar to Rel-15, the prerequisite of FG 40-4-1b should be FG 40-4-1 and FG 40-4-1j.

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PDSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support DMRS type for Rel.18 enhanced DMRS ports for PDSCH
	Per FS
	No
	No
	n/a
	Component 1 candidate values: {etype 1, both etype 1 and etype 2}
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	In Rel-15, it is mandatory to support DMRS type 1. Similarly, For FG 40-4-1g and FG 40-4-6c in Rel-18, eType1 should be mandatory supported.
Proposal 4-4: 
· For FG 40-4-1g and FG 40-4-6c, support to add the note “Note: A UE supporting one of FG 40-4-1 or FG 40-4-1a must support this FG”


	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	Proposal 8: Support to add a note in FG 40-4-1g that a UE supporting one of FG 40-4-1 or FG 40-4-1a must support this FG.


	Fujitsu [12]
	

	Apple [13]
	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:
· Note: A UE supporting one of FG 40-4-1 or FG 40-4-1a must support this FG.


	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
		[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 1-8
	40-4-1, 40-4-5, 16-2b-1a, 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




	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-1i, 
· The prerequisite FG can include FG 16-2b-1a additionally.
	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
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




	CMCC [6]
	

	CATT [7]
	40-4-1i: 
· The prerequisite feature group includes FG 40-4-1. Besides, 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.


	Ericsson [8]
		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




	Xiaomi [9]
		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 2-47
	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




	OPPO [10]
	

	Samsung [11]
	· 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.


	Fujitsu [12]
	

	Apple [13]
		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 more40-4-1h
	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




	NTT DOCOMO, INC. [14]
	40-4-1i
· Pre-requisite FG: It should be “at least one of {40-4-1, 40-4-1a}”.


	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	In addition, the description of FG 40-4-1b (more than one port) and FG 40-4-1j (for at least one port) are overlapped, where FG 40-4-1b is included in FG 40-401j. The original intention of FG 40-4-1j and FG 2-5 is to support 1 symbol FL DMRS and 2 additional DMRS symbols for one port, so we have the following proposal:
Proposal 4-3: 
· Delete all description of “at least” in FG 40-4-1j.


	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		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




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		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 both 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 each set of consecutively scheduled PDSCH from point A (common resource block 0) is even
Comment:
1. “at least” should be modified as ‘both” to align with the agreement captured in TS 38.214
2. “each set of consecutively” should be added to to align with the agreement captured in TS 38.214
	Optional with capability signaling




	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-4-4a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	40-4-1 or 40-4-1a, FFS more
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA is supported
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		[bookmark: _Hlk149117596]40. NR_MIMO_evo_DL_UL
	40-4-4a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	40-4-1 or 40-4-1a, FFS more
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA is supported
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-4-4a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	40-4-1 or 40-4-1a, FFS more
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA is supported
	Per FS
	N/A
	N/A
	N/A
	Note: If this feature is not supported, UE expects that gNB shall apply both the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS ports for PDSCH with fdmSchemeA
1) The number of consecutively scheduled PRBs for PDSCH is even for each TCI state
2) The number of PRBs offset of each set of consecutively scheduled PDSCH from point A (common resource block 0) is even for each TCI state
Comment:
1.to add the note similar to what in 40-4-4 is better
	Optional with capability signaling




	ZTE [5]
	· For both FG 40-4-4a, 
· The prerequisite FG can include FG 16-2b-2 additionally.
	40. NR_MIMO_evo_DL_UL
	40-4-4a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	40-4-1 or 40-4-1a, FFS more
16-2b-2
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA is supported
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	· For FG 40-4-4a (Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA), in addition to FG 40-4-1 or FG 40-4-1a, having FG 16-2b-2 as one of pre-requisites is needed since the FG 16-2b-2 is to indicate whether to support fdmSchemeA via single-DCI based multi-TRP.


	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-4-4a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
	40-4-1 or 40-4-1a, 23-6-1/1bFFS more
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA is supported
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-4-4a
· Pre-requisite FG: It should be “at least one of {40-4-1, 40-4-1a} and FG16-2b-2 (fdmSchemeA)”.


	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-4-4b
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	40-4-1 or 40-4-1a, FFS more
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB is supported
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-4-4b
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	40-4-1 or 40-4-1a, FFS more
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB is supported
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-4-4b
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	40-4-1 or 40-4-1a, FFS more
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB is supported
	Per FS
	N/A
	N/A
	N/A
	Note: If this feature is not supported, UE expects that gNB shall apply both the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS ports for PDSCH with fdmSchemeB
1) The number of consecutively scheduled PRBs for PDSCH is even for each TCI state
2) The number of PRBs offset of each set of consecutively scheduled PDSCH from point A (common resource block 0) is even for each TCI state
Comment:
1.to add the note similar to what in 40-4-4 is better
	Optional with capability signaling




	ZTE [5]
	· For both FG 40-4-4b, 
· The prerequisite FG can include FG 16-2b-3 additionally.
	40. NR_MIMO_evo_DL_UL
	40-4-4b
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	40-4-1 or 40-4-1a, FFS more
16-2b-2
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB is supported
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	· For FG 40-4-4b (Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB), in addition to FG 40-4-1 or FG 40-4-1a, having FG 16-2b-3 as one of pre-requisites is needed since the FG 16-2b-3 is to indicate whether to support fdmSchemeB via single-DCI based multi-TRP.


	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-4-4b
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
	40-4-1 or 40-4-1a, 23-6-2/2bFFS more
	Yes
	N/A
	Only reception of PDSCH with the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB is supported
	Per FS
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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, , 16-2b-1FFS 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




	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-5, 
· The prerequisite FG can include FG 16-2b-1, FG 16-2b-2, or FG 16-2b-3 additionally.
	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
16-2b-1, or 16-2b-2, or 16-2b-3
	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




	CMCC [6]
	

	CATT [7]
	40-4-5: 
· UE supports Rel-18 DL DMRS with single DCI based M-TRP requires that the UE supports Rel-18 DL DMRS and supports single DCI based M-TRP. Therefore, the prerequisite feature group includes FG 40-4-1 and FG 16-2b-1.


	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	· 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 (SDM scheme via single-DCI based multi-TRP), FG 16-2b-2 (fdmSchemeA via single-DCI based multi-TRP), FG 16-2b-3 (fdmSchemeB via single-DCI based multi-TRP), FG 16-2b-4 (tdmSchemeA via single-DCI based multi-TRP), or FG 16-2b-5 (Inter-slot TDM scheme via single-DCI based multi-TRP) as pre-requisites is needed.


	Fujitsu [12]
	

	Apple [13]
		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




	NTT DOCOMO, INC. [14]
	40-4-5
· Pre-requisite FG: It should be “at least one of {40-4-1, 40-4-1a}”.


	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-5a, 
· The prerequisite FG should include FG 16-2b-1b additionally.
	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, 16-2b-1b
	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




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	Issue 2: UE feature group 40-4-5a “Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP” has ambiguity that the feature group is for DL, UL, or both DL and UL DMRS. It is better to break this UE feature groups into two groups, one for DL DMRS and one for UL DMRS. 
 
Proposal 5-2: Break 40-4-5a “Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP” into two separate UE feature groups, one for DL DMRS, the other for UL DMRS. 





	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
	40-4-1FFS
	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]
	

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-7, 
· The prerequisite FG should include FG 16-2a.
	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
16-2a
	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




	CMCC [6]
	

	CATT [7]
	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.


	Ericsson [8]
		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
	FFS40-4-1
	Per FS




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	· 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.


	Fujitsu [12]
	

	Apple [13]
		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
	40-4-1FFS
	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




	NTT DOCOMO, INC. [14]
	40-4-7
· Pre-requisite FG: It should be “at least one of {40-4-1, 40-4-1a}”.


	Qualcomm Incorporated [15]
	




	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]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]
	

	Vivo [4]
		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
Comment:
The removed part is redundant, the wording can be similar to 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 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




	ZTE [5]
	· For both FG 40-4-6, 
· The prerequisite FG can be FG 2-16.
	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




	CMCC [6]
	

	CATT [7]
	40-4-6: 
· The prerequisite feature group includes FG 2-16.


	Ericsson [8]
		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




	Xiaomi [9]
	

	OPPO [10]
		40. NR_MIMO_evo_DL_UL
	40-4-6
	[bookmark: _Hlk149137971]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
4) Support Rank 1-4
	[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




	Samsung [11]
	· 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.


	Fujitsu [12]
	

	Apple [13]
		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
	No
	No
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-4-6
· Pre-requisite FG: It should be FG2-16 (TypeA)..


	Qualcomm Incorporated [15]
	




	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]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]
	

	Vivo [4]
		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
Comment:
The removed part is redundant, the wording can be similar to 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
	[2-16a]
	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




	ZTE [5]
	· For both FG 40-4-6a, 
· The prerequisite FG can be FG 2-16a.
	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




	CMCC [6]
	

	CATT [7]
	40-4-6a: 
· The prerequisite feature group includes FG 2-16a.


	Ericsson [8]
		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




	Xiaomi [9]
	

	OPPO [10]
		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
3) Support Rank 1-4
	[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




	Samsung [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.


	Fujitsu [12]
	

	Apple [13]
		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
	No
	No
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-4-6a
· Pre-requisite FG: It should be FG2-16a (TypeB).


	Qualcomm Incorporated [15]
	




	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]
	In Rel-15, it is mandatory to support DMRS type 1. Similarly, For FG 40-4-1g and FG 40-4-6c in Rel-18, eType1 should be mandatory supported.
Proposal 4-4: 
· For FG 40-4-1g and FG 40-4-6c, support to add the note “Note: A UE supporting one of FG 40-4-1 or FG 40-4-1a must support this FG”


	Vivo [4]
		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 or 40-4-6a
	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




	ZTE [5]
	· For both FG 40-4-6c, 
· The note is needed and should be reserved.
	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




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	Regarding Note in FG 40-4-6c, our view is that it could be added, otherwise there is no information on supported DMRS type from UE and gNB cannot know which DMRS type UE can support. In addition, similar note can be added in FG 40-4-1g for PDSCH.

Proposal 7: Support to add a note in FG 40-4-6c that a UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG.


	Fujitsu [12]
	

	Apple [13]
		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




	NTT DOCOMO, INC. [14]
	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 [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-6g and FG 40-4-6h, 
· The prerequisite FG can include FG 2-47 additionally.
	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
2-47
	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




	CMCC [6]
	

	CATT [7]
	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.


	Ericsson [8]
		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




	Xiaomi [9]
		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 more2-47
	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




	OPPO [10]
	

	Samsung [11]
	· 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.


	Fujitsu [12]
	

	Apple [13]
		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 more40-4-6a
	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




	NTT DOCOMO, INC. [14]
	40-4-6g
· Pre-requisite FG: It should be “at least one of {40-4-6, 40-4-6a}”. Note that 8Tx feature is not necessary to support this feature.


	Qualcomm Incorporated [15]
	




	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]
	

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-6g and FG 40-4-6h, 
· The prerequisite FG can include FG 2-47 additionally.
	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
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




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		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




	Xiaomi [9]
		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 more2-47
	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




	OPPO [10]
	

	Samsung [11]
	· 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.


	Fujitsu [12]
	

	Apple [13]
		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, 40-4-6a40-4-6, 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




	NTT DOCOMO, INC. [14]
	40-4-6h
· Pre-requisite FG: It should be “at least one of {40-4-6, 40-4-6a} and 40-7-1”.


	Qualcomm Incorporated [15]
	




	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]
	

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-6i and FG 40-4-6j, 
· The prerequisite FG can include FG 2-48 additionally.
	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
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




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		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




	Xiaomi [9]
		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 more2-48
	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




	OPPO [10]
	

	Samsung [11]
	· 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.


	Fujitsu [12]
	

	Apple [13]
		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
	40-4-6g40-4-6, 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




	NTT DOCOMO, INC. [14]
	40-4-6i
· Pre-requisite FG: It should be “FG2-48 (2-port PTRS) and at least one of {40-4-6, 40-4-6a}”. Note that 8Tx feature is not necessary to support this feature.


	Qualcomm Incorporated [15]
	




	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]
	

	Vivo [4]
	

	ZTE [5]
	· For both FG 40-4-6i and FG 40-4-6j, 
· The prerequisite FG can include FG 2-48 additionally.
	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
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




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		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




	Xiaomi [9]
		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 more2-48
	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




	OPPO [10]
	· 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.


	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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
	40-4-640-4-6, FFS morhe
	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




	NTT DOCOMO, INC. [14]
	40-4-6j
· Pre-requisite FG: It should be “FG2-48 (2-port PTRS) and at least one of {40-4-6, 40-4-6a} and 40-7-1”.


	Qualcomm Incorporated [15]
	




	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]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]
	

	Vivo [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] or 40-4-6a
	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]
	· For FG 40-4-10, 
· The prerequisite FG 40-4-6 is needed.
· 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
	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




	CMCC [6]
	Only UE with 8Tx can support PUSCH with rank 5-8, it is not needed to add “with 8Tx”, so we prefer to remove “with 8Tx”. Additionally, the note “A UE supporting 8 Tx must support this FG” can be kept. 
Proposal 1: For FG 40-4-10, remove “with 8Tx”, and the note “A UE supporting 8 Tx must support this FG” can be kept.


	CATT [7]
	

	Ericsson [8]
		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




	Xiaomi [9]
		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




	OPPO [10]
		40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8/ with 8Tx] with rank 5-8 and Rel-15 DMRS for 8Tx
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18 with rank 5-8 and 8Tx for Rel 15 DMRS
	[40-4-6] 2-16
	Yes
	n/a
	Port configuration for PUSCH [with rank 5-8 / with 8Tx] is not supported DMRS port configuration for PUSCH with rank 5-8 and Rel-15 DMRS 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




	Samsung [11]
	· 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.


	Fujitsu [12]
	

	Apple [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 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




	NTT DOCOMO, INC. [14]
	[bookmark: _Hlk158820513]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”. Also, “for Rel 15 and Rel. 18” is ambiguous and it should be clarified:
· DMRS port configuration for PUSCH [with rank 5-8/ configured with 8Tx] for Rel 15 DMRS and Rel. 18 DMRS.
· 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 [15]
	




	40. NR_MIMO_evo_DL_UL
	40-4-11
	Joint configuration of Rel.18 DMRS ports and Rel.18 dynamic switching between DFT-S-OFDM and CP-OFDM for PUSCH
	Support of joint configuration of Rel.18 DMRS ports and Rel.18 dynamic switching between DFT-S-OFDM and CP-OFDM for PUSCH
	40-4-6 or 40-4-6a, 54-3
	Yes
	
	Joint configuration of Rel.18 DMRS ports and Rel.18 dynamic switching between DFT-S-OFDM and CP-OFDM for PUSCH is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
		40. NR_MIMO_evo_DL_UL
	40-4-11
	DMRS port configuration for PUSCH with rank 5-8 and Rel-18 DMRS for 8Tx
	DMRS port configuration for PUSCH with rank 5-8 and 8Tx for Rel18 DMRS
	40-4-6, 40-4-10
	Yes
	n/a
	DMRS port configuration for PUSCH with rank 5-8 and Rel-18 DMRS is not supported
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-4-12
	Support of Rel-18 DMRS and PDSCH processing capability 2 simultaneously
	1. Support Rel-18 DMRS and PDSCH processing capability 2 simultaneously
2. Additional processing relaxation d3
	40-4-1/1a, 5-5a/5b
	Yes
	n/a
	Rel-18 DMRS and PDSCH processing capability 2 are not support simultaneously 
	Per FS
	No
	No
	n/a
	Component 2 candidate values: 
UE reports candidate value, d3, independently for each SCS in unit of symbols 

For 15kHz SCS: {0, 1, 2, 3, 4}
For 30kHz SCS: {0, 1, 2, 3, 4, 5}
For FR1 60kHz SCS: {0, 1, 2, 3, 4, 5, 6, 7}

Note: PDSCH processing capability #2 related UE capability follows legacy FGs 5-5a, 5-5b, 5-13, 5-13a, 5-13c
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-4-12
	 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
	Rel-18 UL 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
	40-4-132
	 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
	Rel-18 UL DMRS with single-DCI based M-TRP is not supported
	Per FS
	No
	No
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-4-13
	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
	Rel-18 UL 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]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	FFS2-52
	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]
	Proposal 4-5: 
· Prerequisite of FG 40-5-1 and 40-5-2 is FG 2-53.


	Vivo [4]
		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




	ZTE [5]
	For FGs 40-5-1 and 40-5-2, the prerequisite should be 2-53 ‘basic SRS’;
	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




	CMCC [6]
	

	CATT [7]
	40-5-1/40-5-2:
· For 40-5-1/40-5-2, the basic FG for SRS resource shall be supported, therefore the prerequisite FG of 40-5-1/40-5-2 can be 2-53.


	Ericsson [8]
		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




	Xiaomi [9]
		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




	OPPO [10]
	

	Samsung [11]
	· For FG 40-5-1 (SRS comb offset hopping) and FG 40-5-2 (SRS cyclic shift hopping), since two hopping schemes are applicable for all time domain behaviors (i.e., periodic, semi-persistent, and aperiodic SRS), FG 2-53 which indicates whether to support semi-persistent SRS could be a pre-requisite.

Proposal 10: Support FG 2-53 (supportedSRS-Resources) as a pre-requisite for FG 40-5-1 (SRS comb offset hopping) and FG 40-5-2 (SRS cyclic shift hopping), and support FG 2-55 (srs-TxSwitch) as a pre-requisite for FG 40-5-4 (SRS 8 Tx ports—antenna switching).



	Fujitsu [12]
	

	Apple [13]
		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




	NTT DOCOMO, INC. [14]
	40-5-1: 
· Prerequisite FG: Not essential, but if it is needed, we think it should be 2-53


	Qualcomm Incorporated [15]
		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]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]
	Proposal 4-5: 
· Prerequisite of FG 40-5-1 and 40-5-2 is FG 2-53.


	Vivo [4]
		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




	ZTE [5]
	For FGs 40-5-1 and 40-5-2, the prerequisite should be 2-53 ‘basic SRS’;
	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




	CMCC [6]
	

	CATT [7]
	40-5-1/40-5-2:
· For 40-5-1/40-5-2, the basic FG for SRS resource shall be supported, therefore the prerequisite FG of 40-5-1/40-5-2 can be 2-53.


	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-5-2
	SRS cyclic shift hopping
	Support of SRS cyclic shift hopping
	[2-53]
2-52
	Yes
	n/a
	SRS cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
		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




	OPPO [10]
	

	Samsung [11]
	Proposal 10: Support FG 2-53 (supportedSRS-Resources) as a pre-requisite for FG 40-5-1 (SRS comb offset hopping) and FG 40-5-2 (SRS cyclic shift hopping), and support FG 2-55 (srs-TxSwitch) as a pre-requisite for FG 40-5-4 (SRS 8 Tx ports—antenna switching).


	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-5-2
	SRS cyclic shift hopping
	Support of SRS cyclic shift hopping
	[2-53]2-52
	Yes
	n/a
	SRS cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-5-2: 
· Prerequisite FG: Ok to confirm 2-53


	Qualcomm Incorporated [15]
		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
	40-5-2a
	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
	Configuration of cyclic shift hopping with smaller granularity (with factor K=2) is not supported 
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	For FGs 40-5-2a, 40-5-1c, and 40-5-2c, the consequences if the feature is not supported by the UE should be moved to the corresponding column;
	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
	Configuration of cyclic shift hopping with smaller granularity (with factor K=2) is not supported 
	Per band
	n/a
	n/a
	n/a
	Configuration of cyclic shift hopping with smaller granularity (with factor K=2) is not supported 
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
		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
	Configuration of cyclic shift hopping with smaller granularity (with factor K=2) is not supported 
	Per band
	n/a
	n/a
	n/a
	Configuration of cyclic shift hopping with smaller granularity (with factor K=2) is not supported 
If a subset for cyclic shifts is configured, this feature cannot be supported.

	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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
	Configuration of cyclic shift hopping with smaller granularity (with factor K=2) is not supported
	Per band
	n/a
	n/a
	n/a
	Configuration of cyclic shift hopping with smaller granularity (with factor K=2) is not supported 
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	Configuration of subset of comb offsets for comb offset hopping is not supported
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	For FGs 40-5-2a, 40-5-1c, and 40-5-2c, the consequences if the feature is not supported by the UE should be moved to the corresponding column;
	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
	Configuration of subset of comb offsets for comb offset hopping is not supported
	Per band
	n/a
	n/a
	n/a
	Configuration of subset of comb offsets for comb offset hopping is not supported
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
		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
	Configuration of subset of comb offsets for comb offset hopping is not supported
	Per band
	n/a
	n/a
	n/a
	Configuration of subset of comb offsets for comb offset hopping is not supported
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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
	Configuration of subset of comb offsets for comb offset hopping is not supported
	Per band
	n/a
	n/a
	n/a
	Configuration of subset of comb offsets for comb offset hopping is not supported
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	Configuration of subset of cyclic shifts for cyclic shift hopping is not supported
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	For FGs 40-5-2a, 40-5-1c, and 40-5-2c, the consequences if the feature is not supported by the UE should be moved to the corresponding column;
	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
	Configuration of subset of cyclic shifts for cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	Configuration of subset of cyclic shifts for cyclic shift hopping is not supported
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
		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
	Configuration of subset of cyclic shifts for cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	Configuration of subset of cyclic shifts for cyclic shift hopping is not supported
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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
	Configuration of subset of cyclic shifts for cyclic shift hopping is not supported
	Per band
	n/a
	n/a
	n/a
	Configuration of subset of cyclic shifts for cyclic shift hopping is not supported
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	Comb offset hopping time-domain behavior when repetition factor R>1 is not supported
	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]
	

	Vivo [4]
	

	ZTE [5]
	For FG 40-5-1a, the consequence if the feature is not supported by the UE should be ‘Comb offset hopping is not supported when repetition factor R>1’;
	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
	Comb offset hopping time-domain behavior when repetition factor R>1 is not supported
Comb offset hopping is not supported when repetition factor R>1
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {‘per SRS symbol’,’per R SRS symbols’, ‘both’}
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS 8 Tx ports—antenna switching
	1. Support of 8T8R for antenna switching
2. Downgrade antenna switching configurations 
3. Report the entry number of the first-listed band with UL in the band combination that affects this DL
4. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	FFS
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {noTDM, TDM and noTDM}

Component 2 candidate value: combination (including empty) of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} 

Component 3 candidate value: {1,2,…,32}

Component 4 candidate value: {1,2,…,32}

Note: UE reports support of SRS with 8 Tx ports and Comb8 mapping —antenna switching via FG 23-8-8
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS 8 Tx ports—antenna switching
	1. Support of 8T8R for antenna switching
2. Downgrade antenna switching configurations 
3. Report the entry number of the first-listed band with UL in the band combination that affects this DL
4. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	FFS40-5-1
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {noTDM, TDM and noTDM}

Component 2 candidate value: combination (including empty) of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} 

Component 3 candidate value: {1,2,…,32}

Component 4 candidate value: {1,2,…,32}

Note: UE reports support of SRS with 8 Tx ports and Comb8 mapping —antenna switching via FG 23-8-8
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For the prerequisite of FG 40-5-4, we have the following proposal:
Proposal 4-6: 
Prerequisite of FG 40-5-4 is FG 2-55.

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS 8 Tx ports—antenna switching
	1. Support of 8T8R for antenna switching
2. Downgrade antenna switching configurations 
3. Report the entry number of the first-listed band with UL in the band combination that affects this DL
4. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	FFS
2-55
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {noTDM, TDM and noTDM}

Component 2 candidate value: combination (including empty) of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} 

Component 3 candidate value: {1,2,…,32}

Component 4 candidate value: {1,2,…,32}

Note: UE reports support of SRS with 8 Tx ports and Comb8 mapping —antenna switching via FG 23-8-8
	Optional with capability signaling




	ZTE [5]
	For FG 40-5-4, the prerequisite should be 2-53 ‘basic SRS’;
	40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS 8 Tx ports—antenna switching
	1. Support of 8T8R for antenna switching
2. Downgrade antenna switching configurations 
3. Report the entry number of the first-listed band with UL in the band combination that affects this DL
4. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	FFS
2-53
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {noTDM, TDM and noTDM}

Component 2 candidate value: combination (including empty) of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} 

Component 3 candidate value: {1,2,…,32}

Component 4 candidate value: {1,2,…,32}

Note: UE reports support of SRS with 8 Tx ports and Comb8 mapping —antenna switching via FG 23-8-8
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	40-5-4:
· To support antenna switching with 8Tx, the UE has to have the capability of supporting SRS Tx with port switching. Therefore the prerequisite feature group of FG 40-5-4 is FG 2-55.


	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS 8 Tx ports—antenna switching
	1. Support of 8T8R for antenna switching
2. Downgrade antenna switching configurations 
3. Report the entry number of the first-listed band with UL in the band combination that affects this DL
4. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	FFS
2-55
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {noTDM, TDM and noTDM}

Component 2 candidate value: combination (including empty) of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} 

Component 3 candidate value: {1,2,…,32}

Component 4 candidate value: {1,2,…,32}

Note: UE reports support of SRS with 8 Tx ports and Comb8 mapping —antenna switching via FG 23-8-8
	Optional with capability signaling




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS 8 Tx ports—antenna switching
	1. Support of 8T8R for antenna switching
2. Downgrade antenna switching configurations 
3. Report the entry number of the first-listed band with UL in the band combination that affects this DL
4. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	FFS2-53，2-55，23-8-5，23-8-8
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {noTDM, TDM and noTDM}

Component 2 candidate value: combination (including empty) of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} 

Component 3 candidate value: {1,2,…,32}

Component 4 candidate value: {1,2,…,32}

Note: UE reports support of SRS with 8 Tx ports and Comb8 mapping —antenna switching via FG 23-8-8
	Optional with capability signaling




	OPPO [10]
	In RAN1#113 meeting, the following was agreed for SRS power scaling of 8 ports TDMed SRS. 
	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.


In current 38.213, the UE splits a linear value of SRS transmission power equally across the SRS ports configured on each OFDM symbol. However, this can only be applied to a UE capable of transmitting at  per OFDM symbol. For a UE without this capability, the UE behaviour is not defined, and the transmit power in one symbol may exceed the maximal power supported by UE. Considering the limited time for maintenance, a simple solution with minimized standardization effort is preferred. For example, TDM-based 8Tx SRS (s=2) is not supported by UE not capable of transmitting at PCMAX per OFDM symbol with 8/s ports. 
Proposal 4: A UE supporting TDMed 8 ports SRS should be able to transmit at  per OFDM symbol with 4 ports and applied the following:
	40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS 8 Tx ports—antenna switching
	1. Support of 8T8R for antenna switching
2. Downgrade antenna switching configurations 
3. Report the entry number of the first-listed band with UL in the band combination that affects this DL
4. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	FFS
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {noTDM, TDM and noTDM}

Component 2 candidate value: combination (including empty) of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} 

Component 3 candidate value: {1,2,…,32}

Component 4 candidate value: {1,2,…,32}

Note: UE reports support of SRS with 8 Tx ports and Comb8 mapping —antenna switching via FG 23-8-8

Note: UE reporting support of TDM SRS should be able to transmit at P_CMAX per OFDM symbol with 4 ports
	Optional with capability signaling




	Samsung [11]
	· For FG 40-5-4 (SRS 8 Tx ports—antenna switching), a basic feature of SRS antenna switching, FG 2-55, can be a pre-requisite which is similar with FG 23-8-3 which also has a pre-requisite as FG 2-55.


	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS 8 Tx ports—antenna switching
	1. Support of 8T8R for antenna switching
2. Downgrade antenna switching configurations 
3. Report the entry number of the first-listed band with UL in the band combination that affects this DL
4. Report the entry number of the first-listed band with UL in the band combination that switches together with this UL
	FFS2-55
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	Per FS
	n/a
	n/a
	n/a
	Component 1 candidate values: {noTDM, TDM and noTDM}

Component 2 candidate value: combination (including empty) of {1T1R, 1T2R, 1T4R, 1T6R, 1T8R, 2T2R, 2T4R, 2T6R, 2T8R, 4T4R, 4T8R} 

Component 3 candidate value: {1,2,…,32}

Component 4 candidate value: {1,2,…,32}

Note: UE reports support of SRS with 8 Tx ports and Comb8 mapping —antenna switching via FG 23-8-8
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-5-4: 
· Components: 
· For “2. Downgrade antenna switching configurations”, it was argued in RAN1#115 that it should reuse Rel-17 FG 23-8-3. Given that the reported information is essentially the same, we are fine with that direction. In that case, we believe the following modifications are necessary
· Component 2 should be removed. 
· Prerequisite FG should be FG 23-8-3. 
· In Note column, component 2 text should be removed. It may be necessary to explicitly mention there that “support of downgrading configurations to be reported by FG 23-8-3”. 


	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-5-5
	Maximum 2 SP and 1 periodic SRS sets for 8T8R antenna switching
	Support of maximum 2 SP SRS resource sets and maximum 1 periodic SRS resource set for 8T8R antenna switching
	40-5-4
	Yes
	
	Maximum 2 SP and 1 periodic SRS sets for 8T8R antenna switching is not supported
	Per FS
	n/a
	n/a
	n/a
	Note: 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
Note: The two SP-SRS resource sets are not activated at the same time
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	· For FG 40-5-5, the consequence if the feature is not supported by the UE should be ‘maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS is supported’, and the first note can be removed;

	40. NR_MIMO_evo_DL_UL
	40-5-5
	Maximum 2 SP and 1 periodic SRS sets for 8T8R antenna switching
	Support of maximum 2 SP SRS resource sets and maximum 1 periodic SRS resource set for 8T8R antenna switching
	40-5-4
	Yes
	
	Maximum 2 SP and 1 periodic SRS sets for 8T8R antenna switching is not supported
Maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS is supported
	Per FS
	n/a
	n/a
	n/a
	Note: 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
Note: The two SP-SRS resource sets are not activated at the same time
	Optional with capability signalling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-5-5
	Maximum 2 SP and 1 periodic SRS sets for 8T8R antenna switching
	Support of maximum 2 SP SRS resource sets and maximum 1 periodic SRS resource set for 8T8R antenna switching
	40-5-4
	Yes
	n/a
	Maximum 2 SP and 1 periodic SRS sets for 8T8R antenna switching is not supported
	Per FS
	n/a
	n/a
	n/a
	Note: 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
Note: The two SP-SRS resource sets are not activated at the same time
	Optional with capability signalling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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 
7. Max number of NZP PUSCH ports associated with one SRS resource set
8. Maximum number of SRS antenna ports for each SRS resource in each 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 7 candidate values: {1, 2 ,4}

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

Note: For component 7, if a row of the TPMI consists of all 0’s, the corresponding PUSCH port is not counted

Note: If value 4 is reported for component 4, UE also reports value 4 in FG 16-5c
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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 Band
	No
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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 
8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol
	2-15
	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 8 candidate values: {1, 2, 3, 4}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	· For FG 40-6-1a, 
· Component-9 is should be introduced according to our elaboration in R1-2400281, where the candidate values can include {1, 2, 3, 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 
8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol
9. Maximum number of simultaneous transmitted SRS resources at one symbol
	2-15
	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 8 candidate values: {1, 2, 3, 4}

Component 9 candidate values: {1, 2, 3, 4}
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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 Band
	No
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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, 2,…,8}

Component 3 candidate values: {1, 2,…,8}

Component 4 candidate values: {0,1, 2,…,8}

Component 5 candidate values: {1, 2,…,16}

Component 6 candidate values: {1,2}

	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		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, 2,…,8}

Component 3 candidate values: {1, 2,…,8}

Component 4 candidate values: {0,1, 2,…,8}

Component 5 candidate values: {1, 2,…,16}

Component 6 candidate values: {1,2}

	Optional with capability signalling




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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, 2,…,8}

Component 3 candidate values: {1, 2,…,8}

Component 4 candidate values: {0,1, 2,…,8}

Component 5 candidate values: {1, 2,…,16}

Component 6 candidate values: {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]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		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 or ,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 
	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. Maximum number of SRS resources in one SRS resource set
6. Maximum 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
9. Max number of NZP 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 FSPC
	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}

Component 9 candidate values: {1, 2, 4}

Note: For component 9, if a row of the TPMI consists of all 0’s, the corresponding PUSCH port is not counted

Note: If value 4 is reported for component 5, UE also reports value 4 in FG 16-5c
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	· For FG 40-6-2a, 
· Component-9 is should be introduced according to our elaboration in R1-2400281, where the candidate values can include {1, 2, 3, 4}.
	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	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. Maximum number of SRS resources in one SRS resource set
6. Maximum number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol
9. Maximum number of simultaneous transmitted SRS resources at one symbol
	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
	Component 5 candidate values: {1, 2 ,3, 4}

Component 6 candidate values: {1, 2}

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

Component 9 candidate values: {1, 2, 3, 4}
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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 Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	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. Maximum number of SRS resources in one SRS resource set
6. Maximum number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol
	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
	Component 5 candidate values: {1, 2 ,3, 4}

Component 6 candidate values: {1, 2}

Component 8 candidate values: {1, 2, 3, 4}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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 Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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, 40-6-2a
	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, 2,…,8}

Component 3 candidate values: {1, 2,…,8}

Component 4 candidate values: {0,1, 2,…,8}

Component 5 candidate values: {1, 2,…,16}

Component 6 candidate values: {1,2}
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
	1. Support of multi-DCI based STx2P PUSCH+PUSCH for codebook-based PUSCH with fully overlapping PUSCHs in time and overlapping in frequency
2. Support of two SRS resource sets with usage set to 'codebook' associated with two coresetPoolIndex values
3. Maximum number of SRS resources in one SRS resource set
4. Maximum number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain
5. Maximum number of NZP PUSCH ports for each PUSCH of PUSCH+PUSCH overlapping in time domain
6. Maximum number of PUSCHs per CORESETPoolIndex per slot
7. Maximum total number of layers across two overlapping PUSCH
8. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set
	2-14
	Yes
	N/A
	Codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	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

Component 7 candidate values: {2 ,3, 4}

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





	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
		40. NR_MIMO_evo_DL_UL
	40-6-3a
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
	1. Support of multi-DCI based STx2P PUSCH+PUSCH for codebook-based PUSCH with fully[/partial] overlapping PUSCHs in time and [non-overlapping in frequency]
2. Support of two SRS resource sets with usage set to 'codebook' associated with two coresetPoolIndex values
3. Maximum number of SRS resources in one SRS resource set
4. Maximum number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain
[5. Maximum Supported number of NZP PUSCH ports for each PUSCH of PUSCH+PUSCH overlapping in time domain]
6. Maximum number of PUSCHs per CORESETPoolIndex per slot
7. Maximum total number of layers across two overlapping PUSCH
8. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set

	2-14
	Yes
	N/A
	Codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	[Per Band]
	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

Component 7 candidate values: {2 ,3, 4}

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





	Optional with capability signaling




	Samsung [11]
	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 11: Add the support of parallel processing as basic component of FG 40-6-3a and 40-6-3b.

In the previous RAN1#115, details on STxMP schemes for mDCI were discussed and feature groups for various types of overlapping cases were agreed. However, component 1 in FG 40-6-3a was incorrectly updated. Based on RAN1 discussion, mDCI based STx2P PUSCH+PUSCH with fully overlapping in time and non overlapping in frequency could be basic feature. In component 1 in FG 40-6-3a, ‘non’ was deleted for frequency domain overlapping condition. Therefore, minor update should be needed.

Proposal 13: Update FG 40-6-3a as follow:
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
	1. Support of multi-DCI based STx2P PUSCH+PUSCH for codebook-based PUSCH with fully[/partial] overlapping PUSCHs in time and non [non-overlapping in frequency]
-- omitted--




	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
	1. Support of multi-DCI based STx2P PUSCH+PUSCH for codebook-based PUSCH with 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 coresetPoolIndex values
3. Maximum number of SRS resources in one SRS resource set
4. Maximum number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain
5. Maximum number of NZP PUSCH ports for each PUSCH of PUSCH+PUSCH overlapping in time domain
6. Maximum number of PUSCHs per CORESETPoolIndex per slot
7. Maximum total number of layers across two overlapping PUSCH
8. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set
	2-14
	Yes
	N/A
	Codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	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

Component 7 candidate values: {2 ,3, 4}

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





	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
	1. Support of multi-DCI based STx2P PUSCH+PUSCH for codebook-based PUSCH with 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 coresetPoolIndex values
3. Maximum number of SRS resources in one SRS resource set
4. Maximum number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain
5. Maximum number of NZP PUSCH ports for each PUSCH of PUSCH+PUSCH overlapping in time domain
6. Maximum number of PUSCHs per CORESETPoolIndex per slot
7. Maximum total number of layers across two overlapping PUSCH
8. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set
	2-14
	Yes
	N/A
	Codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	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

Component 7 candidate values: {2 ,3, 4}

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





	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3c
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and fully overlapping in frequency
	Support of fully overlapping PUSCHs in time and fully overlapping in frequency
	40-6-3a
	Yes
	N/A
	Fuly overlapping PUSCHs in time and fully overlapping in frequency for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3c
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and fully overlapping in frequency
	Support of fully overlapping PUSCHs in time and fully overlapping in frequency
	40-6-3a
	Yes
	N/A
	FulyFully overlapping PUSCHs in time and fully overlapping in frequency for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-6-3d
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and partially overlapping in frequency
	Support of fully overlapping PUSCHs in time and partially overlapping in frequency
	40-6-3a
	Yes
	N/A
	Fully overlapping PUSCHs in time and partially overlapping in frequency for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-6-3e
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time and fully overlapping in frequency
	Support of partially overlapping PUSCHs in time and fully overlapping in frequency
	40-6-3a
	Yes
	N/A
	Partially overlapping PUSCHs in time and and fully overlapping in frequency for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3e
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time and fully overlapping in frequency
	Support of partially overlapping PUSCHs in time and fully overlapping in frequency
	40-6-3a
	Yes
	N/A
	Partially overlapping PUSCHs in time and and fully overlapping in frequency for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-6-3f
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, partially overlapping in frequency
	Support of partially overlapping PUSCHs in time, partially overlapping in frequency
	40-6-3a
	Yes
	N/A
	Partially overlapping PUSCHs in time, partially overlapping in frequency for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-6-3g
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Partially =overlapping PUSCHs in time, non- overlapping in frequency
	Support of partially overlapping PUSCHs in time, non-overlapping in frequency
	40-6-3a
	Yes
	N/A
	Partially overlapping PUSCHs in time, non-overlapping in frequencyfor codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3g
	Codebook multi-DCI based STx2P PUSCH+PUSCH – Partially =overlapping PUSCHs in time, non- overlapping in frequency
	Support of partially overlapping PUSCHs in time, non-overlapping in frequency
	40-6-3a
	Yes
	N/A
	Partially overlapping PUSCHs in time, non-overlapping in frequency for codebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-6-3h
	Codebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-3h
	Codebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-6-3h, 40-6-3i, 40-6-3o and 40-6-3p, we have the following proposal:
[bookmark: _Hlk158040966]Proposal 5-1: 
· [bookmark: _Hlk158040956]Prerequisite of FG 40-6-3h and 40-6-3i is FG 40-6-3a.
	40. NR_MIMO_evo_DL_UL
	40-6-3h
	Codebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [4]
	

	ZTE [5]
	· For FG 40-6-3h and FG 40-6-3i, the prerequisite of both of them can be FG 40-6-3a.
	40. NR_MIMO_evo_DL_UL
	40-6-3h
	Codebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	· The prerequisite of 40-6-3h/3i is 40-3-3a, i.e., basic UE feature of codebook multi-DCI based STx2P PUSCH transmission.


	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-3h
	Codebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for codebook
	[40-6-3a]
40-6-3a
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-6-3h
	Codebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	OPPO [10]
		40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
[FFS: other components]
	[40-6-3a]
40-6-3b
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3h
	Codebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-6-3h and 40-6-3i
· 40-6-3a should be the prerequisite.


	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3h
	Codebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3i
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-3i
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-6-3h, 40-6-3i, 40-6-3o and 40-6-3p, we have the following proposal:
Proposal 5-1: 
· Prerequisite of FG 40-6-3h and 40-6-3i is FG 40-6-3a.
	40. NR_MIMO_evo_DL_UL
	40-6-3i
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [4]
	

	ZTE [5]
	· For FG 40-6-3h and FG 40-6-3i, the prerequisite of both of them can be FG 40-6-3a.
	40. NR_MIMO_evo_DL_UL
	40-6-3i
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	· The prerequisite of 40-6-3h/3i is 40-3-3a, i.e., basic UE feature of codebook multi-DCI based STx2P PUSCH transmission.


	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-3i
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for codebook
	[40-6-3a]
40-6-3a
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-6-3i
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	OPPO [10]
		40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
[FFS: other components]
	[40-6-3a]
40-6-3b
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3i
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for codebook
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-6-3h and 40-6-3i
· 40-6-3a should be the prerequisite.


	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3i
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for codebook
	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 for DG+DG
	1. Support of multi-DCI based STxMP PUSCH+PUSCH for noncodebook-based PUSCH with 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. Maximum number of SRS resources in one SRS resource set
4. Maximum number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain
5. Maximum number of simultaneously transmitted SRS resources in one symbol per SRS resource set
6. Maximum number of PUSCHs per coresetPoolIndex per slot
7. Maximum total number of layers across two overlapping PUSCH

	2-15
	Yes
	N/A
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	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

Component 7 candidate values: {2 ,3, 4}






	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	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 11: Add the support of parallel processing as basic component of FG 40-6-3a and 40-6-3b.


	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3b
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
	1. Support of multi-DCI based STxMP PUSCH+PUSCH for noncodebook-based PUSCH with 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 coresetPoolIndex values
3. Maximum number of SRS resources in one SRS resource set
4. Maximum number of layers of each PUSCH of PUSCH+PUSCH overlapping in time domain
5. Maximum number of simultaneously transmitted SRS resources in one symbol per SRS resource set
6. Maximum number of PUSCHs per coresetPoolIndex per slot
7. Maximum total number of layers across two overlapping PUSCH
· 
	2-15
	Yes
	N/A
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	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

Component 7 candidate values: {2 ,3, 4}






	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-6-3j
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and fully overlapping in frequency]
	[Support of fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]
	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-6-3j
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and fully overlapping in frequency]
	[Support of fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]
	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-3j
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and fully overlapping in frequency]
	[Support of fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]
	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3j
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and fully overlapping in frequency]
	Support of fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3j
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and fully overlapping in frequency]
	[Support of fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]
	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3k
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and partially overlapping in frequency]

	[Support of fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-6-3k
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and partially overlapping in frequency]

	[Support of fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-3k
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and partially overlapping in frequency]

	[Support of fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3k
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and partially overlapping in frequency]

	Support of fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH

	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3k
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Fully overlapping PUSCHs in time and partially overlapping in frequency]

	[Support of fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Fully overlapping PUSCHs in time and partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3l
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time and fully overlapping in frequency]

	[Support of partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-6-3l
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time and fully overlapping in frequency]

	[Support of partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-3l
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time and fully overlapping in frequency]

	[Support of partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3l
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time and fully overlapping in frequency]

	Support of partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3l
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time and fully overlapping in frequency]

	[Support of partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time and fully overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3m
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, partially overlapping in frequency]

	[Support of partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-6-3m
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, partially overlapping in frequency]

	[Support of partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-3m
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, partially overlapping in frequency]

	[Support of partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3m
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, partially overlapping in frequency]

	Support of partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3m
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, partially overlapping in frequency]

	[Support of partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, partially overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3n
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, non-overlapping in frequency]

	[Support of partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-6-3n
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, non-overlapping in frequency]

	[Support of partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-3n
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, non-overlapping in frequency]

	[Support of partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3n
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, non-overlapping in frequency]

	Support of partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3n
	[Noncodebook multi-DCI based STx2P PUSCH+PUSCH – Partially overlapping PUSCHs in time, non-overlapping in frequency]

	[Support of partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH]

	40-6-3b
	Yes
	N/A
	Partially overlapping PUSCHs in time, non-overlapping in frequency for noncodebook multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-6-3h, 40-6-3i, 40-6-3o and 40-6-3p, we have the following proposal:
Proposal 5-1: 
· Prerequisite of FG 40-6-3o and 40-6-3p is FG 40-6-3b. 
	40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
40-6-3b
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3ba]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	ZTE [5]
	· For FG 40-6-3o and FG 40-6-3p, the prerequisite of both of them can be FG 40-6-3a.
	40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	The prerequisite of 40-6-3o/3p is 40-3-3b, i.e., basic UE feature of non-codebook multi-DCI based STx2P PUSCH transmission.

	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
40-6-3b
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-6-3o and 40-6-3p
· 40-6-3b should be the prerequisite.


	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3o
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for CG+CG
	Support of multi-DCI based STxMP CG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]40-6-3b
	Yes
	N/A
	Multi-DCI based STx2P for CG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling







	40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Huawei/HiSilicon [3]
	For FG 40-6-3h, 40-6-3i, 40-6-3o and 40-6-3p, we have the following proposal:
Proposal 5-1: 
· Prerequisite of FG 40-6-3o and 40-6-3p is FG 40-6-3b. 
	40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
40-6-3b
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3ba]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	ZTE [5]
	· For FG 40-6-3o and FG 40-6-3p, the prerequisite of both of them can be FG 40-6-3a.
	40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	CMCC [6]
	

	CATT [7]
	The prerequisite of 40-6-3o/3p is 40-3-3b, i.e., basic UE feature of non-codebook multi-DCI based STx2P PUSCH transmission.

	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
40-6-3b
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-6-3o and 40-6-3p
· 40-6-3b should be the prerequisite.


	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-3p
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+CG
	Support of multi-DCI based STxMP DG-PUSCH+CG-PUSCH for noncodebook
	[40-6-3a]40-6-3b
	Yes
	N/A
	Multi-DCI based STx2P for DG+CG is not supported for noncodebook 
	Per Band
	n/a
	FR2 only
	n/a
	
	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
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for multi-DCI non-codebook based STxMP 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
	FFS
	Yes
	n/a
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+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 signaling



	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
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for multi-DCI non-codebook based STxMP 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
	40-6-3bFFS
	Yes
	n/a
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+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 signaling




	Huawei/HiSilicon [3]
	For FG 40-6-3b-1, we have the following proposal:
Proposal 5-2: 
· Prerequisites of FG 40-6-3b-1 are FG 2-15a and FG 40-6-3b.
	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 multi-DCI non-codebook based STxMP 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
	FFS2-15a, 40-6-3b
	Yes
	n/a
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+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 signaling




	Vivo [4]
		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 multi-DCI non-codebook based STxMP 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
	[40-6-3ba]
	Yes
	n/a
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+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 signaling




	ZTE [5]
	· For FG 40-6-3b-1, the prerequisite can include FG 2-15a and FG 40-6-3b.
	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 multi-DCI non-codebook based STxMP 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
	FFS
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
	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 signaling




	CMCC [6]
	

	CATT [7]
	40-6-3b-1: 
· The prerequisite feature group of FG 40-6-3b-1 can be basic UE feature of non-codebook multi-DCI based STx2P PUSCH transmission, i.e. 40-6-3b-1. Besides, FG 2-15a (basic UE feature group of CSI-RS processing framework for SRS) should be applied as the prerequisite feature group.
Proposal 9: Adopt the following for FG 40-6-3b-1: 
· The prerequisite of 40-6-3b-1 is FG 40-6-3b and FG 2-15a.


	Ericsson [8]
		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 multi-DCI non-codebook based STxMP 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
	FFS
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
	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 signaling




	Xiaomi [9]
		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 multi-DCI non-codebook based STxMP 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
	FFS2-15a, 40-6-3b
	Yes
	n/a
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+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 signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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 multi-DCI non-codebook based STxMP 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
	2-15aFFS, 40-6-3b
	Yes
	n/a
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+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 signaling




	NTT DOCOMO, INC. [14]
	40-6-3b-1
· 2-15a and 40-6-3b should be the prerequisite.


	Qualcomm Incorporated [15]
		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 multi-DCI non-codebook based STxMP 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
	FFS2-15a, 40-6-3b
	Yes
	n/a
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+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 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
	
	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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, 30-5
	Yes
	n/a
	Dynamic indication of repetition number for SFN scheme for PUCCH is not supported 
	Per band
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
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
	FFS
	Yes
	n/a
	Grouped-based beam reporting for STx2P is not supported
	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



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
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
	FFS23-5-1
	Yes
	n/a
	Grouped-based beam reporting for STx2P is not supported
	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




	Huawei/HiSilicon [3]
	For FG 40-6-5, we have the following proposal:
Proposal 5-3: 
· Prerequisite of FG 40-6-5 is FG 16-1a-3.
	40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
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
	FFS16-1a-3
	Yes
	n/a
	Grouped-based beam reporting for STx2P is not supported
	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




	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
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
	40-6-1 or 40-6-2 or 40-6-3a or 40-6-3b
	Yes
	n/a
	Grouped-based beam reporting for STx2P is not supported
	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




	ZTE [5]
	· For FG 40-6-5, the prerequisite can include FG 2-15a and FG 23-5-1
	40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
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
	FFS
23-5-1
	Yes
	n/a
	Grouped-based beam reporting for STx2P is not supported
	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




	CMCC [6]
	

	CATT [7]
	40-6-5: 
· The prerequisite feature group of FG 40-6-5 can be the one for group-based beam reporting for Rel-17, i.e., FG 23-5-1, as such feature follows the same enhancement scheme.
Proposal 11: Adopt the following for FG  40-6-5: 
· The prerequisite of 40-6-5 is FG 23-5-1.


	Ericsson [8]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
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
	FFS
	Yes
	n/a
	Grouped-based beam reporting for STx2P is not supported
	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




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
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
	FFS23-5-1
	Yes
	n/a
	Grouped-based beam reporting for STx2P is not supported
	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




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
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
	FFS
	Yes
	n/a
	Grouped-based beam reporting for STx2P is not supported
	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




	NTT DOCOMO, INC. [14]
	40-6-5
· 40-6-1 or 40-6-1a or 40-6-2 or 40-6-2a or 40-6-3a or 40-6-3b should be the prerequisite.


	Qualcomm Incorporated [15]
		40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
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
	FFS
	Yes
	n/a
	Grouped-based beam reporting for STx2P is not supported
	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
	40-6-6
	Out-of-order operation for multi-DCI based STx2P PUSCH+PUSCH
	Support of out-of-order operation for multi-DCI based STx2P PUSCH+PUSCH
	40-6-3a or 40-6-3b
	Yes
	N/A
	Out-of-order operation for multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per FSPC
	N/A
	N/A
	N/A
	
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-6-6
	Out-of-order operation for multi-DCI based STx2P PUSCH+PUSCH
	Support of out-of-order operation for multi-DCI based STx2P PUSCH+PUSCH
	40-6-3a or 40-6-3b
	Yes
	N/A
	Out-of-order operation for multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per FSPC
	N/A
	FR2 onlyN/A
	N/A
	
	Optional with capability signalling




	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS
	Yes
	n/a
	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}

Component 3 candidate values: {noTDM, TDM and noTDM}

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. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS
	Yes
	n/a
	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}

Component 3 candidate values: {noTDM, TDM and noTDM}

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]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS2-14
	Yes
	n/a
	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}

Component 3 candidate values: {noTDM, TDM and noTDM}

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 [4]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS
2-12
	Yes
	n/a
	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}

Component 3 candidate values: {noTDM, TDM and noTDM}

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




	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS
	Yes
	n/a
	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}

Component 3 candidate values: {noTDM, TDM and noTDM}

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




	CMCC [6]
	

	CATT [7]
	40-7-1:
· Similar as the FG for basic UE features for codebook based PUSCH transmission in Rel-15, the prerequisite FG of 40-7-1 can be the FG for supportive of basic PUSCH transmission, i.e., FG 2-12.
Proposal 12: Adopt FG 2-12 as the prerequisite FG for 40-7-1.


	Ericsson [8]
	For 40-7-1:
· Regarding the FFS prerequisites there are no codebook coherency subsets for 8 Tx, and so they can’t be prerequisites like they are in Rel-15 for 2-14, ‘Codebook based PUSCH MIMO transmission’.  This leaves 2-12, ‘basic PUSCH transmission’ as the remaining dependency.
· On whether the maximum number of supported PUSCH MIMO layers can be one or more of 3, 5, 6, and 7 layers (i.e. if the brackets can be removed from any or all of them): we do not see a need for high granularity in the number of MIMO layers, since the WID targeted relatively complex CPE/FWA/vehicle/Industrial devices.  To simplify network operation and avoid excessive market fragmentation, we think {1, 2, 4, 8} layers is enough.  We also note that 3 layer capability can be discussed in the context of the Rel-19 3 Tx UL MIMO work, in case of high interest in 3 layer maximum UE capability.
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to ‘codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS 2-12
	Component 1 candidate values: {1,2 [,3],4 [,5,6,7],8}
Component 2 candidate values: {1,2}
Component 3 candidate values: {noTDM, TDM and noTDM}
A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d




	Xiaomi [9]
	· For FG 40-7-1, support that the candidate values of Component 1 can be set as {1,2,3,4,5,6,7,8}.
	40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS2-14
	Yes
	n/a
	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}

Component 3 candidate values: {noTDM, TDM and noTDM}

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




	OPPO [10]
	In RAN1#113 meeting, the following was agreed for SRS power scaling of 8 ports TDMed SRS. 
	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.


In current 38.213, the UE splits a linear value of SRS transmission power equally across the SRS ports configured on each OFDM symbol. However, this can only be applied to a UE capable of transmitting at  per OFDM symbol. For a UE without this capability, the UE behaviour is not defined, and the transmit power in one symbol may exceed the maximal power supported by UE. Considering the limited time for maintenance, a simple solution with minimized standardization effort is preferred. For example, TDM-based 8Tx SRS (s=2) is not supported by UE not capable of transmitting at PCMAX per OFDM symbol with 8/s ports. 
Proposal 4: A UE supporting TDMed 8 ports SRS should be able to transmit at  per OFDM symbol with 4 ports and applied the following:
	40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS
	Yes
	n/a
	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}

Component 3 candidate values: {noTDM, TDM and noTDM}

A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d

Note: UE reporting support of TDM SRS should be able to transmit at P_CMAX per OFDM symbol with 4 ports
	Optional with capability signaling




	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH
2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
3. SRS 8 Tx ports—codebook
	FFS2-12
	Yes
	n/a
	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}

Component 3 candidate values: {noTDM, TDM and noTDM}

A UE that supprtssupports FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-7-1
· Prerequisite FG: 2-14 (CB based PUSCH).
· For component 1, the candidate values are {1,2,3,4,5,6,7,8}.


	Qualcomm Incorporated [15]
	Issue 1: There are a few FFS on prerequisite for a few feature groups in 40-7 family. Regarding those FFS, we don’t think 8 Tx PUSCH features have any dependency on other legacy UL UE features. Therefore, we suggest remove those FFS. 
Proposal 8-1: Remove the FFS for prerequisite for UE feature groups in 40-7 family. 





	40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1
	1. Support of codebook-based 8Tx PUSCH—codebook1
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—codebook1
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—codebook1 is not supported
	Per FSPC
	No
	No
	No
	2. Component candidate values: {(4,1), (2,2), both}
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	Regarding the components for 40-7-1a, the IE defining the codebook in the current version of the RRC spec (CodebookTypeUL, copied below) can be codebook1=ng1n4n1 and/or codebook1=ng1n4n1.  In our understanding both can be independently supported, which means they are different components.  Furthermore, there is no independent RRC IE for (N1,N2); the 8 Tx codebook is configured by CodebookTypeUL.  Therefore, in order to reflect RAN2 decisions, we suggest to update component 1 to identify support for codebook1=ng1n4n1 and replace component 2 with support for codebook1=ng1n2n2, indicating that either can be supported with ‘and/or’. 

	[bookmark: _Hlk142050961]CodebookTypeUL-r18 ::=      CHOICE {
    codebook1-r18               ENUMERATED {ng1n4n1, ng1n2n2},
    codebook2-r18               ENUMERATED {ng2},
    codebook3-r18               ENUMERATED {ng4},
    codebook4-r18               ENUMERATED {ng8}
}



	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1
	1. Support of codebook-based 8Tx PUSCH— codebook1=ng1n4n1, and/or
2. Support of codebook-based 8Tx PUSCH— codebook1=ng1n2n2
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—codebook1
	40-7-1
	




	Xiaomi [9]
	· For FG 40-7-1a, support that the candidate values of Component 1 can be set as {(4,1), (2,2)}.
	40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1
	1. Support of codebook-based 8Tx PUSCH—codebook1
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—codebook1
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—codebook1 is not supported
	Per FSPC
	No
	No
	No
	2. Component candidate values: {(4,1), (2,2), both}
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	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.

	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1
	1. Support of codebook-based 8Tx PUSCH—codebook1
2. Support of (N1, N2) for codebook-based 8Tx PUSCH—codebook1
	40-7-1
	2. Component candidate values: {(4,1), (2,2), both}

The full coherent UE shall support FG 40-7-1a and can also support FG 40-7-1b, 40-7-1c, 40-7-1d.




	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-7-1b
	Codebook-based 8Tx PUSCH—codebook2
	Support of codebook-based 8Tx PUSCH—codebook2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—codebook2 is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	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—codebook2
	Support of codebook-based 8Tx PUSCH—codebook2
	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.




	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-7-1c
	Codebook-based 8Tx PUSCH—codebook3
	Support of codebook-based 8Tx PUSCH—codebook3
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—codebook3 is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	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—codebook3
	Support of codebook-based 8Tx PUSCH—codebook3
	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.




	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	40. NR_MIMO_evo_DL_UL
	40-7-1d
	Codebook-based 8Tx PUSCH—codebook4
	Support of codebook-based 8Tx PUSCH—codebook4

	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—codebook4 is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	

	Vivo [4]
	

	ZTE [5]
	

	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
	

	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	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—codebook4
	Support of codebook-based 8Tx PUSCH—codebook4
	40-7-1
	The non-coherent UE shall support FG 40-7-1d.




	Apple [13]
	

	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	




	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
	UL full power transmission mode 0 is not supported
	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 
	40-7-1FFS
	yes
	n/a
	UL full power transmission mode 0 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
		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
	UL full power transmission mode 0 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [4]
		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
40-7-1b or 40-7-1c or 40-7-1d
	yes
	n/a
	UL full power transmission mode 0 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ZTE [5]
		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
	UL full power transmission mode 0 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	Regarding the prerequisites for UL FP Tx modes 40-7-1e/f/g, they all require codebook based operation, and so 40-7-1 should be sufficient as a prerequisite.  We note that for Rel-16, the prerequisite for the uplink full power modes includes basic codebook based operation (FG 2-14), so using basic codebook based operation for 8 Tx is consistent with the Rel-16 prerequisites. The prerequisite FGs for 40-7-1e/f/g can therefore be set as follows:  
	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




	Xiaomi [9]
		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 
	FFS16-5a
	yes
	n/a
	UL full power transmission mode 0 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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 
	40-7-1FFS
	yes
	n/a
	UL full power transmission mode 0 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	NTT DOCOMO, INC. [14]
	40-7-1e
· Prerequisite FG: 40-7-1b, 40-7-1c, or 40-7-1d.


	Qualcomm Incorporated [15]
	Issue 1: There are a few FFS on prerequisite for a few feature groups in 40-7 family. Regarding those FFS, we don’t think 8 Tx PUSCH features have any dependency on other legacy UL UE features. Therefore, we suggest remove those FFS. 
Proposal 8-1: Remove the FFS for prerequisite for UE feature groups in 40-7 family. 





	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
	FFS
	yes
	n/a
	UL full power transmission mode 1 is not supported
	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
	40-7-1f
	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
	40-7-1FFS
	yes
	n/a
	UL full power transmission mode 1 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Huawei/HiSilicon [3]
		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
	FFS 40-7-1
	yes
	n/a
	UL full power transmission mode 1 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	Vivo [4]
		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
	FFS
40-7-1b or 40-7-1c or 40-7-1d
	yes
	n/a
	UL full power transmission mode 1 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	ZTE [5]
		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
	FFS 40-7-1
	yes
	n/a
	UL full power transmission mode 1 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	Regarding the prerequisites for UL FP Tx modes 40-7-1e/f/g, they all require codebook based operation, and so 40-7-1 should be sufficient as a prerequisite.  We note that for Rel-16, the prerequisite for the uplink full power modes includes basic codebook based operation (FG 2-14), so using basic codebook based operation for 8 Tx is consistent with the Rel-16 prerequisites. The prerequisite FGs for 40-7-1e/f/g can therefore be set as follows:  
	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
	FFS 40-7-1




	Xiaomi [9]
		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
	FFS16-5b
	yes
	n/a
	UL full power transmission mode 1 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		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
	40-7-1FFS
	yes
	n/a
	UL full power transmission mode 1 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	NTT DOCOMO, INC. [14]
	40-7-1f
· Prerequisite FG: 40-7-1b, 40-7-1c, or 40-7-1d.


	Qualcomm Incorporated [15]
	Issue 1: There are a few FFS on prerequisite for a few feature groups in 40-7 family. Regarding those FFS, we don’t think 8 Tx PUSCH features have any dependency on other legacy UL UE features. Therefore, we suggest remove those FFS. 
Proposal 8-1: Remove the FFS for prerequisite for UE feature groups in 40-7 family. 





	40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources
	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
	FFS
	yes
	n/a
	UL full power transmission mode 2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 4}
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources
	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
	40-7-1FFS
	yes
	n/a
	UL full power transmission mode 2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 4}
	Optional with capability signalling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources
	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
3. Support of TPMI reporting for UE power capability for Ng=2
	FFS 40-7-1
	yes
	n/a
	UL full power transmission mode 2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 4}

Candidate of component 3: {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.
	Optional with capability signalling




	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources
	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
	FFS
40-7-1b or 40-7-1c or 40-7-1d
	yes
	n/a
	UL full power transmission mode 2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 4}
	Optional with capability signalling




	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources —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
	FFS 40-7-1
	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
	Component 2 candidate values: {1, 2, 4}
	Optional with capability signalling




	CMCC [6]
	

	CATT [7]
	40-7-1g: 
· Similar to the FG 40-7-1e, supporting the 8Tx codebook based PUSCH should be one of the prerequisite feature groups. Besides, maximal number of SRS resources in one SRS in Rel-16 is re-used as the values for that in Rel-18, thus the basic feature of full power mode2 in Rel-16 should also be one prerequisite feature group.
Proposal 13: Adopt FG 40-7-1 and FG 16-5c as the prerequisite FGs for FG 40-7-1g.


	Ericsson [8]
	Regarding the prerequisites for UL FP Tx modes 40-7-1e/f/g, they all require codebook based operation, and so 40-7-1 should be sufficient as a prerequisite.  We note that for Rel-16, the prerequisite for the uplink full power modes includes basic codebook based operation (FG 2-14), so using basic codebook based operation for 8 Tx is consistent with the Rel-16 prerequisites. The prerequisite FGs for 40-7-1e/f/g can therefore be set as follows:  
	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources
	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
	FFS 40-7-1




	Xiaomi [9]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources
	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
	FFS16-5c
	yes
	n/a
	UL full power transmission mode 2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 4}
	Optional with capability signalling




	OPPO [10]
	
	40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources
	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
	UL full power transmission mode 2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 4}

Note: A UE that supports FG 40-7-1g supports at least full power operation with single port
	Optional with capability signalling




	Samsung [11]
	

	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 with 1/2/4 resources
	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
	40-7-1FFS
	yes
	n/a
	UL full power transmission mode 2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	Component 2 candidate values: {1, 2, 4}
	Optional with capability signalling




	NTT DOCOMO, INC. [14]
	40-7-1g
· Prerequisite FG: 40-7-1b.


	Qualcomm Incorporated [15]
	Issue 1: There are a few FFS on prerequisite for a few feature groups in 40-7 family. Regarding those FFS, we don’t think 8 Tx PUSCH features have any dependency on other legacy UL UE features. Therefore, we suggest remove those FFS. 
Proposal 8-1: Remove the FFS for prerequisite for UE feature groups in 40-7 family. 





	40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	yes
	n/a
	SRS resources for UL full power transmission mode 2 cannot be signaled 
	Per FSPC
	n/a
	n/a
	n/a
	Component 1 candidate values: FFS
	Optional with capability signalling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	yes
	n/a
	SRS resources for UL full power transmission mode 2 cannot be signaled 
	Per FSPC
	n/a
	n/a
	n/a
	Component 1 candidate values: {1, 2, 4, 8}FFS
	Optional with capability signalling




	Huawei/HiSilicon [3]
		40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	yes
	n/a
	SRS resources for UL full power transmission mode 2 cannot be signaled 
	Per FSPC
	n/a
	n/a
	n/a
	Component 1 candidate values: FFS
Component (1) candidate values: {1_2, 1_4, 1_8, 1_2_4, 1_2_8, 1_4_8, 1_2_4_8}

1st state (1_2): each SRS resource can be configured with 1 port or 2 ports

2nd state (1_4): each SRS resource can be configured with 1 port or 4 ports

3rd state (1_8): each SRS resource can be configured with 1 port or 8 ports

4th state (1_2_4): each SRS resource can be configured with 1 port or 2 ports or 4 ports

5th state (1_2_8): each SRS resource can be configured with 1 port or 2 ports or 8 ports

6th state (1_4_8): each SRS resource can be configured with 1 port or 4 ports or 8 ports

7th state (1_2_4_8): each SRS resource can be configured with 1 port or 2 ports or 4 ports or 8 ports 
	Optional with capability signalling




	Vivo [4]
		40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	yes
	n/a
	SRS resources for UL full power transmission mode 2 cannot be signaled 
	Per FSPC
	n/a
	n/a
	n/a
	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 ports or 4 ports or 8 ports


[bookmark: _Hlk49209488]Note: The first, second, third or fourth state can be used if 40-7-1g is reported as 2 or 4.
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1g-2
	UL full power transmission fullpowerMode2 – full power TPMI groups
	1.TPMI group(s) which delivers full power
	40-7-1g, 40-7-1b
	Yes
	n/a
	UL full power mode 2 with TPMI group indication for codebook2 is not supported
	Per FSPC
	
	n/a
	n/a
	n/a
	Component 1 candidate value, 1 bit: {antenna group 1, antenna group 2}
	Optional with capability signalling




	ZTE [5]
		40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	SRS resources for UL full power transmission mode 2 
	1. Support of SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	yes
	n/a
	SRS resources for UL full power transmission mode 2 cannot be signaled 
	Per FSPC
	n/a
	n/a
	n/a
	Component 1 candidate values: FFS
	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, both}
	Optional with capability signalling




	CMCC [6]
	In last meeting, the FG 40-7-1g-1 was agreed with remaining issues in bracket [1]. 
	40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	yes
	n/a
	SRS resources for UL full power transmission mode 2 cannot be signaled 
	Per FSPC
	n/a
	n/a
	n/a
	Component 1 candidate values: FFS
	Optional with capability signalling


In Rel-16, for FG 16-5c-2, the candidate values includes {1_2, 1_4, 1_2_4}, where 1st state (1_2): each SRS resource can be configured with 1 port or 2 ports, 2nd state (1_4): each SRS resource can be configured with 1 port or 4 ports, 3rd state (1_2_4): each SRS resource can be configured with 1 port or 2 ports or 4 ports. Note: The first, second, or third state can be used if 16-5c is reported as 2 or 4.
In RAN1#114 meeting, the following agreement is achieved that an SRS resource set can be configured with one or more of 1-, 2-, 4-, or 8-port SRS resources.
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.
Based on the agreement and Rel-16 full power mode 2 UE feature, we have proposal for candidate values for FG 40-7-1G-1.
Proposal 2: For FG 40-7-1g-1, 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
4rd state (1_2_4_8): each SRS resource can be configured with 1 port or 2 ports or 4 ports or 8 ports
Note: The four states can be used if 40-7-1g is reported as 2 or 4 for maximum number of SRS resources in one SRS resource set.


	CATT [7]
	40-7-1g-2: 
· For full power transmission mode2, it was agreed that TPMI capability reporting is supported for Ng = 2 and a single bit is used to indicate which of the antenna group has full power capability. Therefore, similar to FG 16-5c-3, a new feature on TPMI groups which delivers full power shall be specified for full power transmission mode2. The prerequisite feature groups for the new added feature can be FG 40-7-1b and 40-7-1g.

Proposal 14: 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 for Ng=2

	40-7-1b,  40-7-1g
	yes
	n/a
	TPMI group(s) reporting 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
	Component candidate values: 
{a single bit is used to indicate which of the antenna group for Ng=2 has full power capability}

	Optional with capability signalling





	Ericsson [8]
	For the candidate values of 40-7-1g-1: The SRS resource size combinations in Rel-16 UL FP Tx mode 2 used a simple approach where all combinations of Rel-16 SRS resource sizes were specified, with the constraint that all UEs must support single SRS port transmission with full power. Therefore, combinations 1_2, 1_4, and 1_2_4 were specified. If we extend the Rel-16 approach to the 8 port case, we get the following: {1_2, 1_4, 1_8, 1_2_4, 1_2_8, 1_4_8, 1_2_4_8}.  The Rel-16 feature also allows any of the SRS resource size combinations to be used regardless of if the capability for maximum number of SRS resources is 2 or 4.  Since the capability for the maximum number of SRS resources for UL FP Tx Mode 2 is also 2 or 4 for 8 Tx, we extend the Rel-16 note to be ‘Note: Any of the above states can be used if 40-7-1g is reported as 2 or 4.’  Therefore, we suggest that FG 40-7-1g-1 be updated as follows, where we also make a typo correction to the agreed table: ‘respource’.
	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	Component (1) candidate values: FFS {1_2, 1_4, 1_8, 1_2_4, 1_2_8, 1_4_8, 1_2_4_8}
1st state (1_2): each SRS resource can be configured with 1 port or 2 ports
2nd state (1_4): each SRS resource can be configured with 1 port or 4 ports
3rd state (1_8): each SRS resource can be configured with 1 port or 8 ports
4th state (1_2_4): each SRS resource can be configured with 1 port or 2 ports or 4 ports
5th state (1_2_8): each SRS resource can be configured with 1 port or 2 ports or 8 ports
6th state (1_4_8): each SRS resource can be configured with 1 port or 4 ports or 4 ports
7th state (1_2_4_8): each SRS resource can be configured with 1 port or 2 ports or 4 ports or 8 ports
Note: Any of the above states can be used if 40-7-1g is reported as 2 or 4.




	Xiaomi [9]
	· For FG 40-7-1g-1, support that the candidate values of Component 1 can be set as {1,2,4,8}.
	40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	yes
	n/a
	SRS resources for UL full power transmission mode 2 cannot be signaled 
	Per FSPC
	n/a
	n/a
	n/a
	Component 1 candidate values: FFS{1,2,4,8}
	Optional with capability signalling




	OPPO [10]
	Based on the following agreements and legacy full power mode 2 design in Rel-16, we have some proposals for UE feature for 8Tx codebook-based transmission, e.g. full power mode 2.
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.

Proposal 6: The following can be applied to UE feature for 8Tx PUSCH transmission:
	40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respource for mode 2
	40-7-1g
	yes
	n/a
	SRS resources for UL full power transmission mode 2 cannot be signaled 
	Per FSPC
	n/a
	n/a
	n/a
	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

4rd state (1_2_4_8): each SRS resource can be configured with 1 port or 2 ports or 4 ports or 8 ports

Note: The four states can be used if 40-7-1g is reported as 2 or 4 for maximum number of SRS resources in one SRS resource set.
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1g-2
	Support of UL full power transmission mode 2 with codebook2
	indicate which of the two antenna port groups has full power capability for codebook2
	40-7-1g
	yes
	n/a
	UL full power transmission mode 2 with codebook2 is not supported
	Per FSPC
	n/a
	n/a
	n/a
	candidate values: {1st, 2nd}
	Optional with capability signalling




	Samsung [11]
	

	Fujitsu [12]
	In addition, in RAN1 #114 meeting, the following agreement and conclusions were reached regarding full power Mode 2 operation.

	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.
Conclusion
· Full power transmission with ‘fullpowerMode2’ with TPMI capability reporting when Ng=4 is not supported in Rel-18
· Full power transmission with ‘fullpowerMode2’ with TPMI capability reporting when Ng=8 is not supported in Rel-18



Therefore, a new row (40-7-1g-2) should be added for full power Mode 2 operation, which is 1 bit to indicate which antenna group can deliver full power for partial coherent UE with Ng=2.
In Rel-16, for full coherent UE, the TPMI reporting is the same as partial coherent UE. The same scheme could be extended to 8Tx in Rel-18. Since only partial coherent UE with Ng=2 is supported for full power Mode 2, for full coherent UE with 8Tx, the capability reporting could be the same as partial coherent UE with Ng=2.
	40-7-1g-2
	UL full power transmission fullpowerMode2 – full power antenna groups
	Antenna group which delivers full power
	40-7-1g
	For partial coherent UE with two antenna groups, 1 bit is reported to indicate which antenna group can support full power.

For full coherent UE, the reporting is the same as partial coherent UE with two antenna groups.




	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS respourceresource for mode 2
	40-7-1g
	yes
	n/a
	SRS resources for UL full power transmission mode 2 cannot be signaled 
	Per FSPC
	n/a
	n/a
	n/a
	Component 1 candidate values: 3 bit bitmap {b0, b1, b2}

b0 indicates whether SRS resource can be configured with 1 port
FFS
b1 indicates whether SRS resource can be configured with 2 port

b2 indicates whether SRS resource can be configured with 4 port

	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1g-2
	TPMI group(s) which delivers full power for codebook2
	1. TPMI group(s) which delivers full power when UE is capable of and configured with 8 Tx codebook based PUSCH operation with codebook2

	40-7-1g
	yes
	n/a
	TPMI group(s) which delivers full power is unknown
	Per FSPC
	n/a
	n/a
	n/a
	Component 1 candidate values: {first coherent antenna port group, second coherent antenna port group}
	Optional with capability signaling




	NTT DOCOMO, INC. [14]
	40-7-1g-1
· For component 1, the candidate values are {(1, 8), (2, 8), (4, 8)}.


	Qualcomm Incorporated [15]
	Issue 1: There are a few FFS on prerequisite for a few feature groups in 40-7 family. Regarding those FFS, we don’t think 8 Tx PUSCH features have any dependency on other legacy UL UE features. Therefore, we suggest remove those FFS. 
Proposal 8-1: Remove the FFS for prerequisite for UE feature groups in 40-7 family. 





	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]
		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 
	FFS2-15
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling




	Vivo [4]
		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
2-12
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling




	ZTE [5]
		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




	CMCC [6]
	

	CATT [7]
	40-7-2: 
· The prerequisite feature group of FG 40-7-2 shall be the basic UE features for non-codebook based PUSCH transmission, i.e., FG 2-15.
· Similar as that for FG 2-15, for FG 40-7-2, the candidate values of component-1 can be {1, 2, 4, 8}, and the candidate values of component -2 and component-3 can be {1, 2, 3, 4, 5, 6, 7, 8}.

Proposal 15: Adopt the following for FG 40-7-2: 
· The prerequisite feature group of FG 40-7-2 is FG 2-15;
· The candidate values of component-1are {1, 2, 4, 8};
· The candidate values of component-2are {1, 2, 3, 4, 5, 6, 7, 8};
· The candidate values of component-3 are {1, 2, 3, 4, 5, 6, 7, 8}.


	Ericsson [8]
	For non-codebook based 8 Tx 40-7-2 prerequisites, similar to Rel-16 non-codebook based feature, we can use basic PUSCH transmission 2-12 as the prerequisite.
	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 2-12
	




	Xiaomi [9]
		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 
	FFS2-15
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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 
	FFS2-12
	Yes
	n/a
	Non-codebook based 8Tx PUSCH is not supported
	Per FSPC
	No
	No
	No
	Component 1 candidate values: {1, 2,  4, 6, 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




	NTT DOCOMO, INC. [14]
	40-7-2
· Prerequisite FG: 2-15 (NCB based PUSCH).


	Qualcomm Incorporated [15]
	Issue 1: There are a few FFS on prerequisite for a few feature groups in 40-7 family. Regarding those FFS, we don’t think 8 Tx PUSCH features have any dependency on other legacy UL UE features. Therefore, we suggest remove those FFS. 
Proposal 8-1: Remove the FFS for prerequisite for UE feature groups in 40-7 family. 

Issue 2: Candidate values are missing for UE feature group 40-7-2 “Basic features for Non-Codebook-based 8Tx PUSCH”. 
Proposal 8-2: Add the following candidate values for UE feature group 40-7-2 “Basic features for Non-Codebook-based 8Tx PUSCH”.
· Candidate values: {1,2,3,4,5,6,7,8} for component 1 “Supported maximal PUSCH MIMO layers for non-codebook based PUSCH”.
· Candidate values: {1,2,3,4,5,6,7,8} for component 2 “Supported maximum number of SRS resources per SRS resource set with usage set to 'nonCodebook' ”. 
· Candidate values: {1,2,3,4} for component 3 “Maximum number of simultaneous transmitted SRS resources at one symbol”.





	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
	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



	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
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	Per FSPC
	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




	Huawei/HiSilicon [3]
		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
	FFS40-7-2
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	Per FSPC
	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




	Vivo [4]
		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
40-7-2
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	Per FSPC
	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




	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
	FFS 40-7-2
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	Per FSPC
	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




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
		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
	FFS2-15a
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	Per FSPC
	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




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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
	40-7-2FFS
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	Per FSPC
	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




	NTT DOCOMO, INC. [14]
	40-7-2a
· Prerequisite FG: 40-7-2, 2-15a.
· The candidate value of component 2 refers to FG 2-15a: 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}.


	Qualcomm Incorporated [15]
	Issue 1: There are a few FFS on prerequisite for a few feature groups in 40-7 family. Regarding those FFS, we don’t think 8 Tx PUSCH features have any dependency on other legacy UL UE features. Therefore, we suggest remove those FFS. 
Proposal 8-1: Remove the FFS for prerequisite for UE feature groups in 40-7 family. 

Issue 3: candidate values are in “[]” for UE feature group 40-7-2a. On this issue, the “[]” can be simply removed, because those candidate values are simply following the legacy in Rel-15. 
Proposal 8-3: Remove the “[]” around candidate values for UE feature group 40-7-2a. 





	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]
		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, or 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 [4]
		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




	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
	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




	CMCC [6]
	

	CATT [7]
	

	Ericsson [8]
	

	Xiaomi [9]
		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
	FFS40-7-1, 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




	OPPO [10]
	

	Samsung [11]
	

	Fujitsu [12]
	

	Apple [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
	40-7-1, 40-7-2FFS
	yes
	n/a
	CBG based transmission for 2 CWs PUSCH is not supported
	Per FSPC
	No
	No
	No
	
	Optional with capability signalling




	NTT DOCOMO, INC. [14]
	40-7-3
· Prerequisite FG: 40-7-1 or 40-7-2.


	Qualcomm Incorporated [15]
	Issue 1: There are a few FFS on prerequisite for a few feature groups in 40-7 family. Regarding those FFS, we don’t think 8 Tx PUSCH features have any dependency on other legacy UL UE features. Therefore, we suggest remove those FFS. 
Proposal 8-1: Remove the FFS for prerequisite for UE feature groups in 40-7 family. 





Other

	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
	

	Huawei/HiSilicon [3]
	Moreover, it has been agreed that a set of NL combinations of values for {L1, ..., LNTRP} could be gNB-configured and UE should select one and report. The total number of Ln can be up to 16 for the candidate {L1, ..., LNTRP} combinations, which is larger than the value of sTRP codebooks (i.e. 6), and it would increase the UE complexity significantly. It is natural to add a UE capability of the max supported total number of SD basis vectors, so that gNB can configure the {Ln} combinations properly.  Hence, we have the following proposal.
Proposal 3-2:  Adopt the following additional FGs for CJT CSI enhancement.
	40. NR_MIMO_evo_DL_UL
	40-3-x
	
	The max total number of SD basis vectors (Ltot,max) for Rel-16-based CJT type-II codebooks
	40-3-1-1
	Yes
	N/A
	
	Per band and 
Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {4 to 256}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-x
	
	The max total number of selected ports (2Ltot,max) for Rel-17-based CJT type-II codebook
	40-3-1-5
	Yes
	N/A
	
	Per band and Per BC
	N/A
	N/A
	N/A
	Candidate values of alpha_tot,max for one CJT CSI measurement: {0.5,0.75,1}
And the max total number of selected ports (2Ltot,max) equals (alpha_tot,max * max # of CSI-RS ports).
	Optional with capability signaling




	Vivo [4]
	

	ZTE [5]
		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
	TRP-specific BFR with unified TCI framework with Unified TCI for multi-DCI based multi-TRP is not supported
	Per band
	n/a
	n/a
	n/a
	
	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 aperiodic CSI-RS resource/resource set configuration for TCI selection in M-DCI based MTRP is not supported
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {per resource, per resource set, both}
	Optional with capability signalling



	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


Then, besides for introducing above agreed UE features, we have the following analysis for UE-feature outcome from RAN1#115 meeting on Type-II codebook refinement for high/medium velocities:
· Regarding UE feature/capability to support only a subset of Parameter Combinations, we think that, for L=6, the same restriction and UE optionality as legacy apply. Similarly, we have additional UE feature for RANK =3, 4.
· Regarding K (the number of AP-CSI-RS resources for the CMR), we have an individual UE feature of supporting K=12.
· Finally, for Z/Z’, we may introduce the corresponding UE feature after the corresponding solution is stable.
Proposal 3-2: For FGs family 40-3-2 ‘Type-II codebook refinement for high/medium velocities’, the following FG(s) should be introduced.
	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
	Yes
	N/A
	The number of AP-CSI-RS resources for the CMR, i.e., K, equal to 12, is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-9
	Support of L=6 for Rel-16-based doppler codebook  
	Support of L=6 for Rel-16-based doppler codebook  
	40-3-2-1
	Yes
	N/A
	L=6 for Rel-16-based doppler codebook  is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-10
	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
	Yes
	N/A
	RANK =3 and 4 for Rel-16-based doppler codebook  is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-11
	Support of RANK =3 and 4 for Rel-17-based doppler codebook  
	Support of RANK =3 and 4 for Rel-17-based doppler codebook  
	40-3-2-1
	Yes
	N/A
	RANK =3 and 4 for Rel-17-based doppler codebook  is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-12
	Z/Z’ for doppler codebook  
	For N4>1, support one of capabilities for Z/Z’ for Doppler Type-II codebook:

	40-3-2-1, 40-3-2-4
	Yes
	N/A
	Z/Z’ for doppler codebook  is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Component candidate values: {Capability 1, Capability 2}

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. NR_MIMO_evo_DL_UL
	40-3-2-12a
	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
	Yes
	N/A
	w for Z for doppler codebook in Capability 2  is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Component candidate values: {4, 8, 14, 28} symbols
	




	CMCC [6]
	

	CATT [7]
	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 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




· 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 codebook.
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, support RI={1,2,3,4}.


· According to the following agreement, K=4,8,12 is supported as the number of AP-CSI-RS resources for the CMR, and K=12 is optional subject to UE capability. Therefore, one separate FG corresponding to K=12 should be introduced for Rel-16-based Doppler codebook.
	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 5: For Rel-16-based Doppler codebook, the following additional FGs are added.
	40. NR_MIMO_evo_DL_UL
	40-3-2-8
	Support of L=6 for Rel-16-based doppler codebook  
	Support of L=6 for Rel-16-based doppler codebook  
	40-3-2-1
	Yes
	N/A
	L=6 for Rel-16-based doppler codebook  is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-9
	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
	Yes
	N/A
	rank =3 and 4 for Rel-16-based doppler codebook  is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-10
	Support of K=12 for the number of AP-CSI-RS resources for the CMR
	For the number of AP-CSI-RS resources for the CMR, i.e., K, supporting K=12 is an optional UE feature.
	40-3-2-1
	Yes
	N/A
	K=12 for the number of AP-CSI-RS resources for the CMR is not support
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling





	Ericsson [8]
	There is a need to add the counterpart to FG 40-1-3 for multi-DCI based mTRP:
	40-1-14
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in mDCI based mTRP
	Support of per aperiodic CSI-RS resource/resource set configuration for TCI selection in mDCI based mTRP
	
	
	Per band
	Component candidate values: {per resource, per resource set, both}




	Xiaomi [9]
	[bookmark: _Hlk158126935]
	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




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 2-1:   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
	40-3-1-1
	Basic feature for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of mode 2 for Rel-16 eType-II codebook refinement for multi-TRP CJT 
2. Support for PMI subband R=1.
3. Support of parameter combinations with L=2,4 
4. Support of rank 1,2
5. 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]
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs 
7. Scaling factor X for CPU occupation counting for Rel-16-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	[2-35], 16-3a
	Yes
	N/A
	Mode 2 for Rel-16-based CJT type-II codebook is not supported
	Per band and Per BC
	No
	N/A
	N/A
	Component 5 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

Component 7 candidate values: {1, 1.5, 2}

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

Note: 
When NTRP=1 TRP is configured, OCPU =1. 
When NTRP>1 TRPS are configured, OCPU = ceil(X * NTRP)

Note: A-CSI is supported, and whether UE supports SP-CSI on PUSCH is dependent on FG2-32b

Note: A UE that supports CSI enhancement for Rel. 16 based type-II CJT must support this FG
	Optional with capability signaling

	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. {Max # of Tx ports in one resource set, Max # of resource sets, total # of Tx ports}, [across all CCs] simultaneously, with R=2
	40-3-1-1
	Yes
	N/A
	R=2 for Rel-16-based CJT codebook is not supported 
	Per band 
Per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4,8,12,16,24,32}
b) {2 to 64}
c) {4 to 256}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-1-24
	The maxmum total number of supported SD basis for M-TRP CJT
	The maxmum total number of supported SD basis for M-TRP CJT
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-25
	The supported subset of linkages
	The supported subset of linkages
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-26
	The supported value of Z/Z’ for NTRP>1
	The supported value of Z/Z’ for NTRP>1
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-27
	The supported value of CPU occupation for NTRP>1
	The supported value of CPU occupation for NTRP>1
	
	
	
	
	
	
	
	
	{1, 1.5, 2}
	



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.

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.

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.

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.


For index 40-3-2-1a of UE feature, i.e., support of Rel-16-based doppler measurement with >1, the maximum  should be larger than 1 when . Hence, the component 2 candidate value 1 should be removed.
Proposal 4-5: For index 40-3-2-1a, the candidate value 1 should be removed in component 2 when>1 .

For index 40-3-2-6 of UE feature, i.e., Support R=2 for Rel-17-based doppler codebook, the component 2 does not include parameter d. The parmeter d should be removed in the component.
Proposal 4-6: For index 40-3-2-6, the parmeter d should be removed in the component 2.

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 4-6: 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 4-7: 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
	
	Support parameter combinations with L=6
	
	40-3-2-1
	Yes
	N/A
	parameter combinations with L=6 is not supported
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	
	The supported value of w
	
	40-3-2-1
	Yes
	N/A
	The value of w is not reported.
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	· Alt1: w=14.(KP–1).d or 14. KP.d, where d denotes the CSI-RS periodicity 
	Optional with capability signalling




	OPPO [10]
	The following agreements were reached in previous meeting regarding Z for Capability 2 associated with P/SP-CSI-RS. The value of w was agreed to be reported by UE. However, it has not been discussed in UE feature. 
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 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

We have the following proposal on this UE feature group:
Proposal 2: The following FG can be supported for Rel-18 CSI:
	40. NR_MIMO_evo_DL_UL
	40-3-2-8
	Offset value w for Z for Capability 2 associated with P/SP-CSI-RS for Rel-16-and Rel-17 based doppler codebook  
	Supported Offset value w for Z for Capability 2 associated with P/SP-CSI-RS
	40-3-2-1, 40-3-2-4
	Yes
	N/A
	Additional Offset value w for Z for Capability 2 associated with P/SP-CSI-RS is not supported 
	Per band and per BC
	N/A
	N/A
	N/A
	Candidate values: {14, 28}
	Optional with capability signaling




	Samsung [11]
	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 1: introduce a new capability for joint operation of NCJT scheme and eUTCI CSI-RS for SDCI based MTRP operation as below:
	40. NR_MIMO_evo_DL_UL
	40-1-15
	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



Similar to the discussion for NCJT scheme in RAN1#114 to address UE behavior when UE is configured to follow unified TCI state with capability of per resource set, we also need to address UE behavior ambiguity for CJT scheme with capability of more than one unified TCI states. For a configured aperiodic CSI-RS resource set for CJT CSI measurement/reporting with K NZP CSI-RS resources each corresponding to one TRP/TRP-group, there would be ambiguity on UE behavior when UE is configured to follow unified TCI state with capability of per resource set in FG 40-1-3 and two TCI states for CJT Tx scheme for PDSCH in FG 40-1-4. Following the same rule as agreed for NCJT in RAN1#114, we may condition the support of CJT CSI on the support of 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. Hence, a separate capability can be introduced for joint operation of CJT scheme and UTCI aperiodic CSI-RS transmission.

Proposal 2: introduce a new capability for joint operation of CJT scheme and UTCI CSI-RS for S-DCI based MTRP as below:
	40. NR_MIMO_evo_DL_UL
	40-1-16
	Joint operation of CJT with more than one unified TCI states and per aperiodic CSI-RS resource configuration for TCI selection in S-DCI based MTRP
	Support of joint operation of CJT with more than one unified TCI states and per aperiodic CSI-RS resource configuration for TCI selection in S-DCI based MTRP
	40-1-3, 40-1-4, 40-3-1-1, 40-3-1-5
	yes
	n/a
	
	Per UE
	n/a
	n/a
	n/a
	
	Optional with capability signalling



In RAN1#114 and 114bis, the following agreements on PHR enhancement for STx2P were endorsed. 

	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?

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 only one Type 1 PHR is based on an actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for a reference PUSCH transmission 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission
· If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission, and the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for another reference PUSCH transmission
· FFS: Whether the configured max output power reported in above cases is per UE or per panel or both
· Down-select one of the following alternatives to be reported along with the power headroom for a reference PUSCH transmission:
· Alt1: Per-panel configured max output power
· Alt2: Per-UE configured max output power
· Alt3: Both per-panel configured max output power and per-UE configured max output power
· Alt4: None




To support twoPHRmode for sDCI based STx2P schemes, additional capability might be required. This can be similar to Rel-17 FG for two PHR reporting, FG 23-3-1c which is optional with capability signalling. In addition, we think this UE capability can be used for both sDCI and mDCI based STx2P schemes. Therefore, we suggest to introduce new feature group to report UE capability on twoPHRmode for STxMP including both sDCI and mDCI based schemes. Furthermore, it should be clarified which PHR for either the first indicated TCI state or the second indicated TCI state is reported when STx2P is supported but twoPHRmode for STx2P is not supported (or not configured). This is because both indicated TCI states are applied for STx2P at a STx2P PUSCH transmission occasion not like Rel-17 mTRP TDMed PUSCH repetition which only PUSCH toward one TRP could be transmitted at a PHR reporting time instance. In our view, the simplest way is to have the UE to report a PHR for an actual PUSCH transmission, and PHR for the first indicated TCI state or PHR associated with coreasePoolIndex0 is reported if actual PUSCH transmission is based on STx2P schemes. 

Proposal 3: following capability is introduced to support two PHR mode for both sDCI based schemes and mDCI based schemes:
	40-1-14
	Two PHR reporting for STx2P
	Support of PHR reporting related to STx2P
	40-6-1, 40-6-1a, 40-6-2, 40-6-2a, 40-6-3a, 40-6-3b
	UE will report a PHR for an actual PUSCH transmission and PHR for the first indicated TCI state or PHR associated with coresetPoolIndex0 is reported if actual PUSCH transmission is based on STx2P schemes
	Per Band
	FR2 only
	Note: If gNB does not configure corresponding RRC parameter for this FG, UE will report a PHR for an actual PUSCH transmission and PHR for the first indicated TCI state or PHR associated with coresetPoolIndex0 is reported if actual PUSCH transmission is based on STx2P schemes
	Optional with capability signalling



(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



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



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 9: Support a UE capability introducing the maximum number of different DMRS types considering for all DCI formats.
	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}



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 as follow:
	40-6-3a-1
	UE STxMP processing capability for codebook
	1. Require additional timeline to process multiple TBs for codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
Note. This FG can be applied for CG+DG also if UE can support those FG. 
	40-6-3a

	40-6-3b-2
	UE STxMP processing capability for noncodebook
	1. Require additional timeline to process multiple TBs for noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
Note. This FG can be applied for CG+DG also if UE can support those FG.
	40-6-3b




	Fujitsu [12]
	

	Apple [13]
		40. NR_MIMO_evo_DL_UL
	40-1-9-1
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	Support of  mTRP operation for M-DCI with separate TCI state
	40-1-9
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Candidate values {Intra-cell, intra-cell and inter-cell}
	Optional with capability signaling



	40. NR_MIMO_evo_DL_UL
	40-3-2-1b
	Maximum number of aperiodic CSI-RS resources that can be configured in the same CSI report setting for Rel-16-based doppler measurement

	1. Maximum number of aperiodic CSI-RS resources that can be configured in the same CSI report setting for Rel-16-based doppler measurement
	40-3-2-1
	Yes
	N/A
	Maximum number of aperiodic CSI-RS resources that can be configured in the same CSI report setting for Rel-16-based doppler measurement is not known

	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	Component 1 candidate values: {4, 8, 12}

	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-2a
	Support Rel-16-based doppler measurement with parameter combination with L=6  
	Support of Rel-16 eType-II regular codebook refinement for predicted PMI with parameter combination with L=6
	40-3-2-1
	Yes
	N/A
	Rel-16-based doppler measurement with parameter combination with L=6 is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-2b
	Support Rel-16-based doppler measurement with rank 3,4  
	Support of Rel-16 eType-II regular codebook refinement for predicted PMI with rank 3,4  
	40-3-2-1
	Yes
	N/A
	Rel-16-based doppler measurement with rank 3,4  is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-4b
	Maximum number of aperiodic CSI-RS resources that can be configured in the same CSI report setting for Rel-17-based doppler CSI

	1. Maximum number of aperiodic CSI-RS resources that can be configured in the same CSI report setting for Rel-17-based doppler CSI
	40-3-2-4
	Yes
	N/A
	Maximum number of aperiodic CSI-RS resources that can be configured in the same CSI report setting for Rel-17-based doppler CSI is unknown
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	Component 1 candidate values: {4, 8, 12}

	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-2-6a
	Support Rel-17-based doppler codebook with rank 3,4  
	Support Rel-17-based doppler codebook with rank 3,4  
	40-3-2-4
	Yes
	N/A
	Rel-17-based doppler codebook with rank 3,4  is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-3-2-9
	Aperiodic CSI report timing relaxation for doppler codebook based on Type-II codebook
	1. Aperiodic CSI report timing relaxation, w, for doppler codebook based on Type-II codebook.

2. Aperiodic CSI report timing relaxation for doppler codebook based on Type-II codebook
	At least one of (40-3-2-1, 40-3-2-4)
	Yes
	N/A
	Aperiodic CSI report timing relaxation for doppler codebook based on Type-II codebook is unknown
	Per band and per BC
	N/A
	N/A
	N/A
	Component 1 candidate values: 
UE reports candidate 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 N4 = 1 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*(K–1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP1 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*(K–1)*m, Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w, Z'2)

For N4 > 1 and CAP2 in component 2 
1) For AP CSI-RS: (Z,Z’) = (Z2 + 14*(K–1)*m + Z'2, 2Z'2)
2) For P/SP CSI-RS: (Z,Z’) = (Z2 + w + Z'2, 2Z'2)

Z2/Z'2 are defined 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
	40-4-6b
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH 

	40-4-6
	Yes
	n/a
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH is not supported
	Per FS
	No
	No
	n/a
	
	Optional with capability signalling





	40. NR_MIMO_evo_DL_UL
	40-6-1c
	Single-DCI based STx2P SDM scheme for PUSCH and repetition in time
	1. single-DCI based STx2P and semi-static indication of PUSCH repetitions over multiple slots 
2. single-DCI based STx2P and dynamic indication of repetition Type-A 
3. single-DCI based STx2P SDM and dynamic indication of repetition Type-B
	40-6-1, or 40-6-1a
	Yes
	N/A
	UE cannot be indicated to perform STx2P SDM scheme over R15/16 PUSCH repetitions in time 
	Per FSPC
	No
	FR2 only
	n/a
	Notes: 
For component 1, UE also reports FG5-17, and/or FG5-16, and/or FG5-14.

For component 2, UE also reports FG11-6.

For component 3, UE also reports FG11-5.
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-2c
	Single-DCI based STx2P SFN scheme for PUSCH and repetition in time
	1. single-DCI based STx2P and semi-static indication of PUSCH repetitions over multiple slots 
2. single-DCI based STx2P and dynamic indication of repetition Type-A 
3. single-DCI based STx2P SDM and dynamic indication of repetition Type-B
	40-6-2, or 40-6-2a
	Yes
	N/A
	UE cannot be indicated to perform STx2P SFN scheme over R15/16 PUSCH repetitions in time 
	Per FSPC
	No
	FR2 only
	n/a
	Notes: 
For component 1, UE also reports FG5-17, and/or FG5-16, and/or FG5-14.

For component 2, UE also reports FG11-6.

For component 3, UE also reports FG11-5.
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3q
	multi-DCI based STx2P for PUSCH+PUSCH and repetition in time for at least one of the PUSCHs
	1. multi-DCI based STx2P for PUSCH+PUSCH and semi-static indication of PUSCH repetitions over multiple slots 
2. multi-DCI based STx2P for PUSCH+PUSCH and dynamic indication of repetition Type-A 
3. multi-DCI based STx2P for PUSCH+PUSCH and dynamic indication of repetition Type-B
	40-6-3a, or 40-6-3b
	Yes
	N/A
	UE cannot be indicated to perform STx2P SDM scheme over R15/16 PUSCH repetitions in time 
	Per FSPC
	No
	FR2 only
	n/a
	Notes: 
For component 1, UE also reports FG5-17, and/or FG5-16, and/or FG5-14.

For component 2, UE also reports FG11-6.

For component 3, UE also reports FG11-5.
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-3r
	Multi-DCI STx2P with different PHY priorities 
	Support of Multi-DCI STx2P with different PHY priorities
	12-1
	Yes
	N/A
	Multi-DCI STx2P with different PHY priorities is not supported
	Per FS
	No
	FR2 only
	n/a
	
	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. 

	40-7-1
	yes
	n/a
	coherency subset type when an 8 Tx capable UE is configured with 2 Tx codebook based PUSCH is unclear
	Per band
	No
	No
	No
	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. 
	40-7-1
	yes
	n/a
	coherency subset type when an 8 Tx capable UE is configured with 4 Tx codebook based PUSCH is unclear
	Per band
	No
	No
	No
	Component 1 candidate values: {non-coherent, non-coherent and partial coherent, non-coherent and partial coherent and full-coherent}

FFS: whether to reuse legacy FG2-13 assuming UE reports that UE supports 4Tx in legacy 
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-7-1g-3
	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

	40-7-1g
	yes
	n/a
	
	Per FSPC
	No
	No
	No
	
	Optional with capability signaling





	NTT DOCOMO, INC. [14]
	

	Qualcomm Incorporated [15]
	Proposal 4-3: For Rel-18 Type-II-Doppler CSI, adopt the following additional rows.
	40. NR_MIMO_evo_DL_UL
	40-3-2-8
	Support of rank 3 and 4 for Rel-16-based Type-II-Doppler codebook
	1. Support of Rel-16-based Type-II-Doppler codebook with rank 3,4
	40-3-2-1
	Yes
	N/A
	Higher rank (3 and 4) is not supported for Rel-16-based Type-II-Doppler codebook
	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 and 4 for Rel-17-based Type-II-Doppler codebook
	1. Support of Rel-17-based Type-II-Doppler codebook with rank 3,4
	40-3-2-4
	Yes
	N/A
	Higher rank (3 and 4) is not supported for Rel-17-based Type-II-Doppler codebook
	Per-band 
Per-BC
	No
	N/A
	N/A
	
	Optional with capability signaling



Proposal 4-4: For Rel-18 TDCP CSI, adopt the following additional rows.
	40. NR_MIMO_evo_DL_UL
	40-3-3-7
	Maximum number of TDCP report settings per-BWP
	Maximum number of CSI-ReportConfig with reportQuantity configured as “tdcp”, configured with resourcesForChannelMeasurement linked to a same BWP ID
	40-3-3-1
	Yes
	N/A
	High cost to UE due to low-level memory for aperiodic TDCP report
	Per-band and per-BC 
	No
	N/A
	N/A
	Candidate value: {1,2,3,4}
	Optional with capability signaling



Issue 1: For UL DMRS, missing UE feature group “1 symbol FL DMRS and 2 additional DMRS symbols for more than one port”. This UE feature was defined in legacy Rel-15 as 2-16b. However, for Rel-18 DMRS, this UE feature was missed. 

Proposal 5-1: In 40-4 family of UE feature groups for Rel-18 DMRS, add a UE feature group for “1 symbol FL DMRS and 2 additional UL DMRS symbols for more than one port”.

Besides the above leftover minor issues from RAN1 #115, triggered by RAN 4 LS R4-2321728 “Reply LS on coherence between PUSCH and 8-ports SRS with partial dropping”, a major issue was identified for UE feature group for 8Tx PUSCH. In LS R4-2321728, the following is provided to answer the question raised by RAN1. RAN1 Question 1: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements (defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, when the SRS is configured with or without TDM and no SRS symbol is dropped? 
RAN4 Answer: Yes, depending on UE capability. Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not. The current RAN4 requirements for coherent UL-MIMO are specified for a pair of connectors (two ports/Tx connectors). It is the understanding of RAN4 that a UE supporting full coherent 8Tx should at least meet the specified phase and power error requirements for any pair of two Tx antenna connectors in the current RAN4 specifications.



Based on RAN4 answer “Yes, depending on UE capability. Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not” in the above answer, it is recognized that achieving coherency across TDMed SRS is a new, and potentially more challenging, requirement for a UE to achieve, rather than the legacy coherency across nonTDMed SRS. Therefore, an 8 Tx UE might be able to achieve coherency with nonTDMed 8-port SRS, while not able to achieve coherency with TDMed 8-port SRS. However, current UE capability framework is not able to distinguish between these two cases. 
Current Rel-18 8-Tx UE capability signaling has the following independent signaling of UE feature group:
· SRS 8 Tx ports - codebook: This is the UE capability signaling of 8 Tx SRS for codebook based PUSCH. The component values for this capability signaling are {noTDMed SRS, noTDMed and TDMed SRS}
· Support of codebook-based 8Tx PUSCH - codebook1: This is the UE capability signaling to indicate supporting full coherent 8 Tx PUSCH
· Support of codebook-based 8Tx PUSCH – codebook2: This is the UE capability signaling to indicate supporting partial coherent 8 Tx PUSCH with two antenna groups (4+4 structure)
· Support of codebook-based 8Tx PUSCH – codebook3: This is the UE capability signaling to indicate supporting partial coherent 8 Tx PUSCH with 4 antenna groups (2+2+2+2 structure)
· Support of codebook-based 8Tx PUSCH – codebook4: This is the UE capability signaling to indicate supporting non coherent 8 Tx PUSCH

With current independent signaling UE features, for each codebook, a UE can indicate support that codebook with what kind of SRS. For example, with coherent codebook 1, a UE can signal the one of the following 2 combinations.  
· Combination 1: the UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS
· Combination 2: the UE support coherent 8Tx PUSCH (codebook 1) with noTDMed and TDMed SRS

As another example, with noncoherent codebook 4, a UE can signal the one of the following 2 combinations
· Combination 3: the UE support noncoherent 8 Tx PUSCH (codebook 4) with noTDMed SRS
· Combination 4: the UE support noncoherent 8Tx PUSCH (codebook 4) with noTDMed and TDMed SRS

However, what missing is a “joint” capability signaling of coherence type and SRS type. For example, a UE might want to signaling the following: 
· The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS. 

As mentioned above, the rationale for this signaling is because coherency with TDMed SRS is a newer, and likely more challenging, requirement than coherentcy with nonTDMed (legacy) SRS. A UE can support coherency with legacy nonTDMed SRS may not be able to support coherency with the new TDMed SRS. 

With the above reasoning, it is proposed to add a UE capability signaling to diffenrentiate the coherency with and without TDMed SRS. Taking all 4 codebooks into consideration, we want a “joint” capability signaling of coherence type and SRS type which allows the UE to signaling one of the following. 
· Joint signaling value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Joint signaling value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Joint signaling value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Joint signaling value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Joint signaling value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Joint signaling value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

One should notice that the existing UE capability can support signaling values such as “The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, and the UE support coherent 8 Tx PUSCH (codebook 1) with TDMed SRS as well”. Therefore, there is no need to add those values in the new UE capability. 

Based on the above analysis, the following proposal is proposed. 

Proposal 8-4: for codebook based 8-Tx PUSCH, add a UE feature group as 40-7-1h under 40-7-1 family. The new UE feature group signals the supported codebook type and SRS type jointly with the following candidate values. 
· Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS

Converting the above proposal into the compatible form to fit into the 40-7 family, the following is proposed. 

Proposal 8-5: In 40-7 UE features family, add the following UE feature group 40-7-1h for 8-Tx codebook based PUSCH.

	40. NR_MIMO_evo_DL_UL
	40-7-1h
	Joint indication of supported codebook type and SRS type
	1. Joint indication of supported codebook type and SRS type
	
	YES
	N/A
	Cannot jointly indicate supported codebook type and SRS type
	Per FSPC
	NO
	NO
	NO
	Candidate values as below:
· Candidate value 1: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 2) with TDMed SRS
· Candidate value 2: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 3: The UE support coherent 8 Tx PUSCH (codebook 1) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 4: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support partial coherent 8 Tx PUSCH (codebook 3) with TDMed SRS
· Candidate value 5: The UE support partial coherent 8 Tx PUSCH (codebook 2) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS
· Candidate value 6: The UE support partial coherent 8 Tx PUSCH (codebook 3) with noTDMed SRS, but only support noncoherent 8 Tx PUSCH (codebook 4) with TDMed SRS


	Optional with capability signaling






1. Conclusion
Agreements reached during RAN1 #116 as part of this agenda item are summarized in [16]. 
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