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1	Introduction
In this contribution, we discuss the UE features for Rel18 MIMO. 
We follow the recommendations in the RAN2 LSs [1] and [2].  
[bookmark: _Ref178064866]2	Discussion
In [4], RAN1 provided a first list UE features for Rel-18 MIMO. In this document, we will suggest updates and amendments to the list. The focus will be on defining the required rows, the description, and the Type. For ease of reference, a compact version of the list has been included in the Appendix, and we will refer to the FG definitions in that list. For ease of reading, subsection “New list of FGs” under each topic provides the proposed FG list update.
2.1	Multi-TRP enhancement
2.1.1 	Unified TCI framework extension for multi-TRP
The features related to TCI states are typically provided per band, or per UE. This follows the RAN2 guidance in [1]. We propose to reuse this for the features related to the multi-TRP extension of the unified TCI framework:
[bookmark: _Toc146924867]As baseline, the UE features related to the multi-TRP extension of the unified TCI framework are provided per band.
When designing the features for unified TCI framework extension for multi-TRP, it is useful to revisit how the UE features for the unified TCI framework in Rel-17 was designed [3]. Many of the choices made in Rel-17 are relevant also when designing the UE features for the Rel-18 framework. 
2.1.1.1	FGs included in [4] 
FG 40-1-1:
This contains several FFSs. We will address them one by one: 
“FFS: separate rows intra-cell and inter-cell multi-TRP”: Although single-DCI inter-cell multi-TRP is not agreed, inter-cell beam management is supported. However, inter-cell beam management requires the support of more than one activated TCI state. Since only one activated TCI state is supported in FG 40-1-1, inter-cell beam management is not possible. In our understanding, inter-cell support is included in FG 40-1-1a. 
“FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]”. A separate row is needed. This is added as FG 40-1-1d.
“FFS: maximum number of configured joint TCI states per CC per BWP”. Following the Rel-17 solution, this would be a component in FG 40-1-1.
“FFS: maximum number of activated joint TCI states across all CCs”. Following the Rel-17 solution, this would be a component in FG 40-1-1.
“FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH.” It is unclear what this means. The FFS can be removed. 
FG 40-1-1a:
Assuming that we follow the structure from Rel-17, this FG does not indicate support of DCI-based TCI state indication. DCI-based joint TCI state indication is a separate FG, added as FG 40-1-1c. 
“FFS: separate rows intra-cell and inter-cell multi-TRP”. In Rel-17, the FG that describes support of multiple activated TCI states also include inter-cell operation. Following this design, there is no need for a separate row: support for inter-cell operation is inherent. 
“FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]”. The separate FG proposed under FG 40-1-1 can be reused. 
“FFS: maximum number of activated joint TCI states per CC.” Following the Rel-17 solution, this would be a component in FG 40-1-1a. The formulation from Rel-17 is “Support K additional MAC-CE activated joint TCI states per CC in a band”.
Following the Rel-17 solution, one additional component is needed in FG 40-1-1a:
Support K additional activated joint TCI states across all CCs.
FG 40-1-1b:
There is already a placeholder for the prerequisite FG for FG 40-1-1b. In our understanding, this would be FG 23-5-2 (MTRP BFR based on two BFD-RS sets).
FG 40-1-2:
The input on FG 40-1-2 essentially mirrors the input on FG 40-1-1. Note that FG 40-1-1 will be a pre-requisite for FG 40-1-2.
“FFS: separate rows intra-cell and inter-cell multi-TRP”. Although single-DCI inter-cell multi-TRP is not agreed, inter-cell beam management is supported. However, inter-cell beam management requires the support of more than one activated DL TCI state. Since only one activated DL TCI state is supported in FG 40-1-2, inter-cell beam management is not possible. In our understanding, inter-cell support is included in FG 40-1-2a.
“FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]”. The separate FG (FG 40-1-1d) proposed under FG 40-1-1 can be reused. 
“FFS: maximum number of activated DL TCI states per CC”. This looks like a typo. Following FG 40-1-1, and the Rel-17 solution, this should be a “maximum number of activated DL TCI states across CCs”, which should be a component in FG 40-1-2.
“FFS: maximum number of activated UL TCI states per CC”. This looks like a typo. Following FG 40-1-1, and the Rel-17 solution, this should be a “maximum number of activated UL TCI states across CCs”, which should be a component in FG 40-1-2.
Following the Rel-17 solution, two additional components are needed in FG 40-1-2:
maximum number of configured DL TCI states per CC per BWP
maximum number of configured UL TCI states per CC per BWP
FG 40-1-2a:
The input on FG 40-1-2a essentially mirrors the input on FG 40-1-1a. Still, support for DCI-based TCI state indication is not implied by FG 40-1-2a. This is described by the added FG 40-1-2c. Note that FG 40-1-1a will be a pre-requisite for FG 40-1-2a.
“FFS: separate rows intra-cell and inter-cell multi-TRP”: In Rel-17, the FG that describes support of multiple activated DL TCI states also include inter-cell operation. Following this design, there is no need for a separate row: support for inter-cell operation is implied for a UE that supports FG 40-1-2a
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]. The separate FG proposed under FG 40-1-1 can be reused. This FFS can be removed.
Following the Rel-17 solution, the following additional components would be needed in FG 40-1-2a:
Support K additional MAC-CE activated DL TCI states per CC. 
Support K additional activated DL TCI states across all CCs.
Note that FG 40-1-2a only introduces support for inter-cell beam management. In this case, there is no need to support multiple activated UL TCI states, since the additional activated TCI states are needed only to receive broadcast.
FG 40-1-4:
“FFS: how to signal QCL subset”. It is proposed to signal this in the same way as for HST, i.e., via two separate FGs: “CJT scheme A” and “CJT scheme B”. FG 40-1-4b is added to handle CJT scheme B.
FG 40-1-7:
Following the Rel-17 solution, these components are needed in FG 40-1-7:
Maximum number of configured joint TCI states per CC per BWP.
Maximum number of activated joint TCI states across all CCs.
FG 40-1-7a:
Following the Rel-17 solution, these components are needed in FG 40-1-8:
Support K additional MAC-CE activated joint TCI states per CC 
Support K additional activated joint TCI states across all CCs.
Support for DCI-based TCI state indication is not implied by FG 40-1-7a. This is described by the added FG 40-1-7b.
FG 40-1-9:
Following the Rel-17 solution, these components are needed in FG 40-1-9:
maximum number of configured DL TCI states per CC per BWP
maximum number of configured UL TCI states per CC per BWP
FG 40-1-9a:
Following the Rel-17 solution, these components are needed in FG 40-1-9a:
Support K additional MAC-CE activated DL TCI states per CC in a band. 
Support K additional activated DL TCI states across all CCs.
Support for DCI-based TCI state indication is not implied by FG 40-1-9a. This is described by the added FG 40-1-9b.
2.1.1.2	New FGs
Here we list new FGs.
In FG 40-1-3, support for aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP was specified. A similar FG is needed for M-DCI. This is introduced in FG 40-1-14, and the structure would be the same, with component values describing the possibilities.
The unified TCI framework supports all schemes specified in Rel-16 and Rel-17, and also STxMP and FG 40-1-1CJT. The UE must be able to report which multi-TRP schemes it supports together with the unified TCI framework. We propose to add one FG with multiple components, where each component states if the UE supports the multi-TRP feature or not. This is added as FG 40-1-15 in section 2.1.1.3	
2.1.1.3	Updated list of FGs 
Here we list the updated FGs, including the new ones identified in section 2.1.1.1  
	Index
	Feature group
	Components

	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	1. maximum number of configured joint TCI states per CC per BWP
2. maximum number of activated joint TCI states across all CCs.


	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	1. Support K additional MAC-CE activated joint TCI states per CC 
2. Support K additional activated joint TCI states across all CCs.


	40-1-1b
	TRP-specific BFR with unified TCI framework with Unified TCI
	

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

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


	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	1. maximum number of configured DL TCI states per CC per BWP
2. maximum number of configured UL TCI states per CC per BWP
3. maximum number of activated DL TCI states across all CCs.
4. maximum number of activated UL TCI states across all CCs

	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	1. Support K additional MAC-CE activated DL TCI states per CC. 
2. Support K additional activated DL TCI states across all CCs.


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

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

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

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

	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. maximum number of configured joint TCI states per CC per BWP
2. maximum number of activated joint TCI states across all CCs.


	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. Support K additional MAC-CE activated joint TCI states per CC
2. Support K additional activated joint TCI states across all CCs.


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

	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. maximum number of configured DL TCI states per CC per BWP
2. maximum number of configured UL TCI states per CC per BWP
3. maximum number of activated DL TCI states across all CCs. 
4. maximum number of activated UL TCI states across all CCs

	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	1. Support K additional MAC-CE activated DL TCI states per CC. 
2. Support K additional activated DL TCI states across all CCs.


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

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

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

	40-1-14
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	Note: this is a counterpart to FG 40-1-3

	40-1-15
	Multi-TRP schemes supported with the unified TCI framework
	1. Single-DCI NC-JT
2. Multi-DCI NC-JT
3. PDCCH repetition
4. PUCCH repetition
5. PUSCH repetition
6. HST-SFN


  
2.1.1.4	Feature groups that may be reused from the Rel-17 framework
In our understanding, the following feature groups from the Rel-17 TCI framework can be reused:
23-1-1c: SCell BFR
23-1-1d: Per BWP TCI state configuration
23-1-1e: Support of reference CC for TCI state configuration
23-1-1g: Beam misalignment 
23-1-1h: Association between PC parameters and TCI state
23-1-1i, 23-1-1m, 23-1-1j: Configuration of a single Rel-17 TCI state for PDCCH, CSI-RS, SRS and CORESET#0 
In our understanding, none of the above FGs are related to multi-TRP operation, or multiple indicated TCI states, and hence the Rel-17 FGs can be reused.
2.1.2	Two TAs for multi-DCI
2.1.2.1	FGs included in [4] 
FG 40-2-1
This FG contains one FFS: 
“FFS: Maximum number of n-TimingAdvanceOffset value per serving cell”.  
In RAN1#114, RAN1 made the following agreement
  Agreement
For intra-cell multi-DCI based Multi-TRP operation with two TA enhancement and PDCCH order CFRA, indicate a representation of the TAG ID with 1 bit (either the first TAG ID or the second TAG ID for the serving cell) as part of TA command in RAR
Note: For intra-cell multi-DCI based Multi-TRP operation, only a single NTA,offset is configured. 

So, for intra-cell, RAN1 has excluded the possibility to configure more than one n-TimingAdvanceOffset values per serving cell. Hence, the FFS can be deleted.
In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
FG 40-2-2
This FG contains one FFS: 
“FFS: Maximum number of n-TimingAdvanceOffset value per serving cell” We do not see that it is possible to define more than one n-TimingAdvanceOffset value per serving cell, since this is a cell-specific quantity: it determines the offset between UL and DL and is the same for all UEs in a cell. For now, this FFS can remain.  
In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
FG 40-2-4
We propose to split this in intra-cell and inter-cell. This makes it possible to complete the two intra-cell FG. RAN2 can implement the intra-cell FG, while waiting for the confirmation of the inter-cell case. We propose to add this as FG 40-2-4a.  
In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
FG 40-2-5
In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
FG 40-2-7
In this FG, the type is in brackets. We propose to follow the RAN2 guidance in [2], and specify this per FSPC.
The pre-requisites are in brackets. We propose to remove the brackets around “FG 40-2-1 or 40-2-2”, while leaving the FFS, until the STxMP FGs stabilize.
2.1.2.2	New feature group for handling overlapping transmissions
In RAN1#113, RAN1 made the following agreement:
Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission,
· for the baseline feature, the UE does not expect the two UL transmissions to overlap (i.e., scheduling restriction is applied to avoid overlap between the two UL transmissions)
· as an optional feature, the overlapping duration of the later of the two UL transmissions is reduced.
· FFS: for the optional feature, whether or not the overlapping duration needs to be specified as 1 (in case 2) or 2 (in case 1) OFDM symbols where
· Case 1 applies when UE is capable of supporting MRTD > CP, SCS=60 kHz and frequency range is FR1.
Case 2 applies in all other cases

We propose to add the new FG 40-2-9 according to this agreement: Allow scheduling overlapping UL transmissions for UEs not supporting STxMP. 
2.1.2.3	Updated list of FGs
	Index
	Feature group
	Components/comment 
	Type

	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement 
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	Per FSPC

	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement 
	FFS: Maximum number of n-TimingAdvanceOffset value per serving cell
	Per FSPC

	40-2-3
	TAG ID indication via absolute TA command MAC CE
	
	Per band

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

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

	40-2-5
	TCI states of one CORESET Pool associated to both TAGs 
	Note: this is a WA
	Per FSPC

	40-2-6
	Rx timing difference larger than CP length
	
	Per FSPC

	40-2-7
	Two TAs for multi-DCI STxMP PUSCH+PUSCH
	
	Per FSPC

	40-2-8
	The maximum number of TAGs all CCs 
	
	Per band

	4-2-9
	Allow scheduling overlapping UL transmissions for UEs not supporting STxMP
	
	Per FSPC



2.2	CSI enhancement
2.2.1 	FGs included in [4]
FG 40-3-1-1
In Rel-18, Type-II CJT codebook is supported with both A-CSI and SP-CSI.  Hence, ‘[A-CSI]’ should be removed from the fourth column. 

FG 40-3-1-3
Regarding FFS on “split for mode 1/2”.  As UEs supporting mode 1/2 will have different pre-requisites, we support to split this row into two rows (one for mode 1 and another for mode 2). 

FG 40-3-1-4
Regarding FFS on “split for mode 1/2”.  As UEs supporting mode 1/2 will have different pre-requisites, we support to split this row into two rows (one for mode 1 and another for mode 2). 

FG 40-3-1-5
In Rel-18, Rel-17 based Type-II CJT codebook is supported with both A-CSI and SP-CSI.  Hence, ‘[A-CSI]’ should be removed from the fourth column. 

FG 40-3-1-7
Regarding FFS on whether to “split [this row] for mode 1/2”.  As UEs supporting mode 1/2 will have different pre-requisites, we support to split this row into two rows (one for mode 1 and another for mode 2). 

FG 40-3-1-8
Regarding FFS on whether to “split [this row] for mode 1/2”.  As UEs supporting mode 1/2 will have different pre-requisites, we support to split this row into two rows (one for mode 1 and another for mode 2). 

FG 40-3-1-15
This FG supports dynamic selection of N<N_TRP in addition to the features supported in FG 40-3-1-1.  Hence, FG 40-3-1-1 shall be the pre-requisite for this FG.

FG 40-3-1-16
This FG supports dynamic selection of N<N_TRP in addition to the features supported in FG 40-3-1-5.  Hence, FG 40-3-1-5 shall be the pre-requisite for this FG.

FG 40-3-1-17
This FG supports N_L > 1 combinations in addition to the features supported in FG 40-3-1-1.  Hence, FG 40-3-1-1 shall be the pre-requisite for this FG.

FG 40-3-1-18
This FG supports N_L > 1 combinations in addition to the features supported in FG 40-3-1-5.  Hence, FG 40-3-1-5 shall be the pre-requisite for this FG.

FG 40-3-1-19
This FG supports SP CSI feedback in addition to the features supported in FG 40-3-1-1.  Hence, FG 40-3-1-1 shall be the pre-requisite for this FG.

FG 40-3-1-20
This FG supports SP CSI feedback in addition to the features supported in FG 40-3-1-5.  Hence, FG 40-3-1-5 shall be the pre-requisite for this FG.

FG 40-3-3-1a
The candidate values for this FG should include 2 slots, 3 slots, 4 slots, 5 slots, 6 slots, and 10 slots.

2.2.2	New list of FGs
Here we list the new and updates list of FGs, including those that were identified in Section 2.2.1.  Note that only rows with changes that we propose in this paper are shown in the below table.

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

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

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

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

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

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

	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook for mode 1 
	FFS: split for mode ½

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

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

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

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

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

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

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

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

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

	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 
Candidate component values: { 2 slots, 3 slots, 4 slots, 5 slots, 6 slots, 10 slots}



2.3		Reference signal enhancement
2.3.1	Increased number of orthogonal DMRS ports
The UE feature discussion for Rel-18 DMRS progressed well with most of feature items being agreed and stabilized on RAN1#114 meeting. One reason for the good progress is that many features in this agenda item can be mirrored from existing UE features defined in legacy. We shall cherish the progress and further determine the prerequisite and the type of the new feature based on the corresponding legacy features. From 38.822 UE feature list and 38.306 UE radio access capabilities one can find the legacy mirror features [3] [5]. 
Following these two specs as reference, we propose to make updates marked with red text in the list of FGs below. The red text mainly addresses the prerequisite and the type for each feature. In addition, a typo correction in 40-4-1g and a clarification in 40-4-1j are suggested.   
	Index
	Feature group
	Components/comment 
	Prerequisite feature groups
	Type

	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]

	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]

	40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	[Per FS]

	40-4-1c
	Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1, 5-28
	[Per FS]

	40-4-1d
	2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	[Per FS]
Per UE

	40-4-1e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	[Per FS]

	40-4-1f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	[Per FS]

	40-4-1g
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH PDSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH PDSCH
	40-4-1
	[Per FS]
Per UE

	40-4-1h
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1
	[Per FS]
Per UE

	40-4-1i
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1, FFS more40-4-1h
	[Per FS]
Per Band

	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]

	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	[Per FS]

	40-4-5
	Rel-18 DL DMRS with single DCI based M-TRP
	Support of Rel-18 DL DMRS with single DCI based M-TRP
	40-4-1, FFS more
	[Per FS]

	40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	40-4-5
	[Per FS]

	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]

	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
3) Support 1 symbol FL DMRS and 2 additional DMRS symbols
	[2-16]
	[Per FS]
Per UE

	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
	[Per FS]
Per UE

	40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	[Per FS]
Per UE

	40-4-6d
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	[Per FS]
Per UE

	40-4-6e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	[Per FS]
Per UE

	40-4-6f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	[Per FS]
Per UE

	40-4-6g
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more
	[Per FS]
Per UE

	40-4-6h
	1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 1 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more, 40-4-6g
	[Per FS]
Per UE

	40-4-6i
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4
	40-4-6, FFS more40-4-6g
	[Per FS]
Per Band

	40-4-6j
	2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	Support of 2 port UL PTRS for Rel.18 enhanced DMRS ports for PUSCH with rank 5-8
	40-4-6, FFS more40-4-6h, 40-4-6g
	[Per FS]
Per Band

	40-4-10
	DMRS port configuration for PUSCH [with rank 5-8/ with 8Tx]
	DMRS port configuration for PUSCH [with rank 5-8 / with 8Tx] for Rel 15 and Rel. 18
	[40-4-6]
	[Per FS]
Per UE




2.3.2	SRS enhancements targeting TDD CJT and 8 TX operation
2.3.2.1	FGs included in [4]
Below, we list FGs for SRS enhancements targeting TDD CJT and 8 TX operation for which there are open issues, and provide our view on said issues.
FG 40-5-1
The prerequisite should be 2-52 (Basic SRS).
FG 40-5-2
The prerequisite should be 2-52 (Basic SRS).
FG 40-5-4
This is the FG for supporting an 8-port SRS resource in an SRS resource set with usage ‘antennaSwitching’. In our view, there is no need for a separate FG for comb 8.
FG 40-5-4a
This is the FG for supporting an 8-port SRS resource in an SRS resource set with usage ‘codebook’. In our view, there is no need for a separate FG for comb 8.
FG 40-5-6
This FG is for additionally supporting TDM for an 8-port SRS resource in an SRS resource set with usage ‘antennaSwitching’. In our view, this can be merged with FG 40-5-7 as a UE capability for support TDM.
FG 40-5-7
This FG is for additionally supporting TDM for an 8-port SRS resource in an SRS resource set with usage ‘codebook. In our view, this can be merged with FG 40-5-6 as a UE capability for support TDM.
2.3.2.2	New FGs to take into account recent agreements
In RAN1#113, it was agreed to support hopping over a subset of cyclic shifts and comb offsets, as a UE-optional feature:
Agreement (RAN1#113)
Support configuring a subset of comb offsets when comb offset hopping is configured, and configuring a subset of cyclic shifts when cyclic shift hopping is configured.
· The subset configuration applies to all the port(s) in the SRS resource, and all the port(s) in the SRS resource has (have) the same hopping offset value  on an OFDM symbol.
· This is a UE-optional feature.

Two new FGs are needed for the above agreement, one for comb offset hopping and one for cyclic shift hopping, with FG 40-5-1 and 40-5-2 as prerequisites, respectively.
In RAN1#113, it was further agreed to support finer-granularity cyclic-shift hopping, as a UE-optional feature:
Agreement (RAN1#113)
For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.

A new FG is needed to support finer-granularity cyclic-shift hopping, with FG 40-5-2 as a prerequisite.
2.3.2.3	New list of FGs
Here we list the new FG, including those that were identified in Section 2.3.2.1 and Section 2.3.2.2.
	Index
	Feature group
	Comment

	40-5-1
	SRS comb offset hopping
	Prerequisite: 2-52

	40-5-2
	SRS cyclic shift hopping
	Prerequisite: 2-52

	40-5-1b
	SRS comb offset hopping combined with legacy group/sequence hopping
	

	40-5-2b
	SRS cyclic shift hopping combined with legacy group/sequence hopping
	

	40-5-3
	SRS cyclic shift hopping combined with SRS comb offset hopping
	

	40-5-1a
	Comb offset hopping time-domain behavior when repetition factor R>1
	

	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	Support of 8 SRS with Tx  ports—antennaSwitching
No separate row for comb8

	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	Support of 8 SRS with Tx  ports—codebook
No separate row for comb8

	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Merge with 40-5-7. Separate capability for supporting TDM (irrespective of usage)

	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	Merge with 40-5-6. Separate capability for supporting TDM (irrespective of usage)

	40-5-1c
	Hopping within a subset for SRS comb offset hopping 
	Support for hopping within an RRC-configured subset of comb offsets
Prerequisite: 40-5-1

	40-5-2c
	Hopping within a subset for SRS cyclic shift hopping
	Support for hopping within an RRC-configured subset of cyclic shifts
Prerequisite: 40-5-2
Type: Per band

	40-5-2d
	Finer-granularity SRS cyclic shift hopping
	Support finer-granularity cyclic shift hopping
Prerequisite: 40-5-2
Type: Per band


2.4 	Enhanced uplink transmission
2.4.1	UL precoding indication for multi-panel transmission
[bookmark: _Ref142650322]2.4.1.1	FGs included in [4]
FG 40-6-1
This is the FG for supporting codebook-based STxMP SDM scheme. There are two highlighted components for this FG:
Maximum total number of layers across both panels for Single-DCI STx2P with SDM. We do not see that the number of layers across both panels need to be reported separately: the number of layers per SRS resource set in component 5 is sufficient. 
Max number of PUSCH ports associated with on SRS resource set. There are no RAN1 agreements on supporting a max number of PUSCH ports per SRS resource set. Hence, since this is a new feature, which should not be introduced in UE-capability discussions, this component is not needed.
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1 per FSPC.
FG 40-6-1-1
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1-1 per FSPC.
FG 40-6-1a
This is the FG for supporting non-codebook-based STxMP SDM scheme. There are three highlighted components for this FG:
Maximum total number of layers across both panels for Single-DCI STx2P with SDM. We do not see that the number of layers across both panels need to be reported separately: the number of layers per SRS resource set in component 5 is sufficient.
Maximum number of simultaneous transmitted SRS resources at one symbol. One of component 7 and 8 is needed, but which one depends on whether simultaneous transmission of two SRS resource sets is supported or not, which has not yet been decided in RAN1.
Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol. One of component 7 and 8 is needed, but which one depends on whether simultaneous transmission of two SRS resource sets is supported or not, which has not yet been decided in RAN1. 
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1a per FSPC.
The pre-requisite FG is also highlighted. In our understanding, FG 2-15 (non-codebook based PUSCH transmission) should be a pre-requisite.
FG 40-6-1a-1
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1a-1 per FSPC.
FG 40-6-1b
The pre-requisite for this FG should be FG 2-15a. The type should be per band.
FG 40-6-1-2
We propose to clarify that this is for STx2P in the FG name.
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-1-2 per FSPC.
FG 40-6-2
This is the FG for supporting codebook-based STxMP SFN scheme. There are three highlighted components in FG 40-6-2:
Maximum number of SRS antenna ports for each SRS resource in each SRS resource set. We do not see that this is needed.
Maximum total number of layers across both panels for Single-DCI STx2P with SFN. We do not see that the number of layers across both panels need to be reported separately: the number of layers per SRS resource set in component 6 is sufficient. In fact, with SFN, the number of layers per panel is the same as the number of layers over panels. 
Max number of PUSCH ports associated with SRS resource set. There are no RAN1 agreements on supporting a max number of PUSCH ports per SRS resource set. Hence, since this is a new feature, which should not be introduced in UE-capability discussions, this component is not needed.
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-2 per FSPC.
FG 40-6-2-1
[bookmark: _Hlk146896269]Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-2-1 per FSPC.
FG 40-6-2a
This is the FG for supporting non-codebook-based STxMP SFN scheme. There are two highlighted components in FG 40-6-2a:
Maximum number of simultaneous transmitted SRS resources at one symbol. One of component 7 and 8 is needed, but which one depends on whether simultaneous transmission of two SRS resource sets is supported or not, which has not yet been decided in RAN1.
Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol. One of component 7 and 8 is needed, but which one depends on whether simultaneous transmission of two SRS resource sets is supported or not, which has not yet been decided in RAN1.
The pre-requisite FG should be FG 2-15, and regarding the type, we propose to follow RAN2 guidance and define FG 40-6-2-1 per FSPC.
FG 40-6-2a-1
Regarding the type, we propose to follow RAN2 guidance and define FG 40-6-2a-1 per FSPC.
FG 40-6-2b
The pre-requisite for this FG should be FG 2-15a. The type should be per band.
FG 40-6-3a 
This is the FG for supporting codebook based multi-DCI STxMP, There are some FFSs that needs to be addressed: 
“FFS: separate rows for DG-PUSCH+CG-PUSCH, CG-PUSCH+CG-PUSCH, DG-PUSCH+DG-PUSCH”: Separate rows are not needed: a UE that supports 40-6-3a and CG will support all three combinations.
“FFS: how to signal, Partial-overlapping PUSCHs in time and non-overlapping in frequency, Overlapping PUSCHs in time and partially overlapping in frequency, fully overlapping in both frequency and time, fully overlapping in frequency, partially overlapping in time, partially or non-overlapping in frequency, partially or fully overlapping in time”. Here we propose to use the same three options as for PDSCH overlap for multi-DCI multi-TRP (FG 16-2a-x): partial/ full overlap in time + no overlap in frequency, full overlap in time + full overlap in frequency and partial overlap in time + partial overlap in frequency.
FG 40-6-3b 
This is the FG for supporting non-codebook based multi-DCI STxMP, There are some FFSs that needs to be addressed: 
“FFS: separate rows for DG-PUSCH+CG-PUSCH, CG-PUSCH+CG-PUSCH, DG-PUSCH+DG-PUSCH”: Separate rows are not needed: a UE that supports 40-6-3b and CG will support all three combinations.
“FFS: how to signal, Partial-overlapping PUSCHs in time and non-overlapping in frequency, Overlapping PUSCHs in time and partially overlapping in frequency, fully overlapping in both frequency and time, fully overlapping in frequency, partially overlapping in time, partially or non-overlapping in frequency, partially or fully overlapping in time”. Here we propose to use the same three options as for PDSCH overlap for multi-DCI multi-TRP (FG 16-2a-x): partial/ full overlap in time + no overlap in frequency, full overlap in time + full overlap in frequency and partial overlap in time + partial overlap in frequency.
FG 40-6-3b-1
This is like FG 40-6-1b for multi-DCI based STxMP. FG 2-15a should be the prerequisite for this FG, and the type should be per band.
FG 40-6-4
This is the FG for supporting STxMP SFN scheme for PUCCH, which is needed. The current proposal states that a pre-requisite FG is FG 23-3-2d. In our view, this must be typo: FG 23-3-2d is support of a MAC CE for updating two Spatial relation or two sets of power control parameters for PUCCH group. We propose to delete that FG. 
Also, the type for FG 40-6-4 should be per band.
FG 40-6-5 
RAN1 agreed two alternatives for group-based beam reporting for STx2P. For Alt1, simultaneous UL transmission is possible. For Alt 2, simultaneous UL transmission and simultaneous DL reception is possible. There is a need for separate rows. We propose to add a row FG 40-6-5a.
2.4.1.2	New list of FGs 
Here we list the new and updated FG, including those that were identified in Section 2.4.1.1.
	Index
	Feature group
	Comment

	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	Type: Per FSPC
Components:
1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4. Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
7. Max number of PUSCH ports associated with on SRS resource set

	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Type: Per FSPC

	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Type: Per FSPC
Components:
1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4. Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM
7. [Maximum number of simultaneous transmitted SRS resources at one symbol]
8. [Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
Only one of Component 7 and 8 is needed, depending on whether SRS resource sets can be transmitted simultaneously or not.

	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Type: Per FSPC


	40-6-1b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	Prerequisite: GF 2-15a
Type: Per band

	40-6-1-2
	New DMRS port entry for single-DCI based STx2P SDM scheme
	Type: Per FSPC


	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	Type: Per FSPC
Components:
1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
7. [Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
8. [Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
9. [Max number of PUSCH ports associated with SRS resource set]

	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Type: Per FSPC

	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Prerequisite: FG 2-15
Type: Per FSPC
Components:
1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
7. [Maximum number of simultaneous transmitted SRS resources at one symbol]
8. [Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
Only one of Component 7 and 8 is needed, depending on whether SRS resource sets can be transmitted simultaneously or not.

	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Type: Per FSPC

	40-6-2b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SFN scheme for PUSCH
	Prerequisite: FG 2-15
Type: Per band

	40-6-3a
	Codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG, CG+DG, CG+CG
	1. Support full/partial overlap in time and no overlap in frequency
2. Support full overlap in time and full overlap in frequency
3. Support partial overlap in time and partial overlap in frequency

	40-6-3b
	Noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG, CG+DG, CG+CG
	1. Support full/partial overlap in time and no overlap in frequency
2. Support full overlap in time and full overlap in frequency
3. Support partial overlap in time and partial overlap in frequency 

	40-6-3b-1
	Association between CSI-RS resources and SRS for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	

	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	

	40-6-5
	Support UL-only group-based beam reporting for STx2P
	1. Max number N of beam groups (M=2 beams per beam group) in a single L1-RSRP reporting instance based on measurement on two CMR resource sets 
2. Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs 
3. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets 
(Follow FG 23-5-1)

	40-6-5a
	Support UL and DL group-based beam reporting for STx2P
	1. Max number N of beam groups (M=2 beams per beam group) in a single L1-RSRP reporting instance based on measurement on two CMR resource sets 
2. Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs 
3. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets 
(Follow FG 23-5-1)



2.4.2	SRI/TPMI enhancement for enabling 8 TX UL transmission
Regarding the naming of features 40-7-1a/b/c/d, these can be named according to what is used in 38.211 now, as shown below.  
	Index
	Feature group
	Components

	40-7-1a
	Codebook-based 8Tx PUSCH—codebook1 [full-coherent codebook]
	Supported codebooks: {codebook1=ng1n4n1 and/or codebook1=ng1n4n1}

	40-7-1b
	Codebook-based 8Tx PUSCH— codebook2 [partial-coherent codebook], Ng=2
	

	40-7-1c
	Codebook-based 8Tx PUSCH— codebook3 [partial-coherent codebook], Ng=4
	

	40-7-1d
	Codebook-based 8Tx PUSCH— codebook4 [non-coherent codebook]
	



Full power modes 1 and 2 were confirmed in RAN1#113 and further refined in RAN1#114, and so can be updated as follows.  Note that Mode 2 full power TPMI definitions will need further discussion, since they were described in terms of port groups in agreements, although port groups are not yet defined in RAN1 specifications.
Agreement
For full power PUSCH transmission by an 8TX UE, confirm the Working Assumption for Mode1 with updates:
· To support full power transmission with Mode1, Rel-16 Mode1 (fullPowerMode1) is re-used.
· FFS if more than one of the 8TX full coherent precoders is used. 
· FFS: identification of precoders per rank / per Ng

Agreement
For full power PUSCH transmission by an 8TX UE, confirm the Working Assumption for Mode2 with updates:
· To support full power transmission with Mode2, Rel-16 Mode2 (fullPowerMode2) is re-used.
· FFS definition of precoder groups (G0, G1, …)
· FFS enhancements for SRS configuration

Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’ for Ng=2
· UE power capability is indicated per antenna group, where for an indicated group, full power is supported for all ranks
· For when Ng=2, a single bit is used to indicate which of the antenna group has full power capability.

Agreement
For an 8TX UE, configured for full power transmission with ‘fullpowerMode2’,
· Subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook',
· An SRS resource set can be configured with one or more of 1-, 2-, 4-, or 8-port SRS resources.

	Index
	Feature group
	Components

	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA

	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2] = 2 or 4
This is a WA



[bookmark: _Toc146924868]UE features for 8 Tx codebook and non-codebook-based operation are defined according to the recommendations in section 2.4.2.
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	4/4	
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	As baseline, the UE features related to the multi-TRP extension of the unified TCI framework are provided per band.
Proposal 2	UE features for 8 Tx codebook and non-codebook-based operation are defined according to the recommendations in section 2.4.2.
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Appendix MIMO Feature list from LS [4]

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

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

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

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

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

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

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

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

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

	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
	
	
	
	
	
	
	
	
	
	
	

	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
	
	
	
	
	
	
	
	
	
	
	

	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
	
	
	
	
	
	
	
	
	
	
	

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	
	
	
	
	
	
	
	
	
	

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	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
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	Number Y>1 of delay values
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	FFS: Per-CC, across all CCs, and, simultaneous across all CCs (analogous to 2-33 or 16-1g)
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
	[2-5]
	Yes
	n/a
	
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-1a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-5]
	Yes
	n/a
	UE does not support basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-1b
	1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-1c
	Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1, 5-28
	Yes
	n/a
	UE does not support alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-1d
	2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-1e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-1f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	40-4-1
	Yes
	n/a
	UE does not support 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

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

	40. NR_MIMO_evo_DL_UL
	40-4-1h
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1
	Yes
	n/a
	1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-1i
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	Support of 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
	40-4-1, FFS more
	Yes
	n/a
	2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8 is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-1j
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	Support of Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
	40-4-1
	Yes
	n/a
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port is not supported for mapping type A
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	Support reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	40-4-1
	Yes
	n/a
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	Note: If this feature is not supported, UE expects that gNB shall apply at least the following scheduling restriction for PDSCH for FD-OCC 4 in Rel.18 eType 1 DMRS
1) The number of consecutively scheduled PRBs for PDSCH is even
2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-5
	Rel-18 DL DMRS with single DCI based M-TRP
	Support of Rel-18 DL DMRS with single DCI based M-TRP
	40-4-1, FFS more
	Yes
	n/a
	Rel-18 DL DMRS with single DCI based M-TRP is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-5a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	Support of additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
	40-4-5
	Yes
	n/a
	Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP are not supported 
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	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

	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

	40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol
	[2-16a]
	Yes
	n/a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-6c
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	Support of DMRS type for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	DMRS type for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	Component candidate values: {eType 1, both eType 1 and eType 2}

[Note: A UE supporting one of FG 40-4-6 or FG 40-4-6a must support this FG]
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-6d
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-6e
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	Support of 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-4-6f
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	Support of 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	40-4-6
	Yes
	n/a
	1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH is not supported
	[Per FS]
	No
	No
	n/a
	
	Optional with capability signaling

	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

	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

	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

	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

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

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

	40. NR_MIMO_evo_DL_UL
	40-5-1
	SRS comb offset hopping

	Support of SRS comb offset hopping
	FFS
	Yes
	n/a
	SRS comb offset hopping is not supported 
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

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

	40. NR_MIMO_evo_DL_UL
	40-5-1b
	SRS comb offset hopping combined with legacy group/sequence hopping
	Support of SRS comb offset hopping combined with legacy group/sequence hopping
	40-5-1
	Yes
	n/a
	SRS comb offset hopping combined with legacy group/sequence hopping is not supported
	Per band
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	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

	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

	40. NR_MIMO_evo_DL_UL
	40-5-1a
	Comb offset hopping time-domain behavior when repetition factor R>1
	Supported comb offset hopping granularity in time when repetition factor R>1 is configured
	40-5-1
	Yes
	n/a
	
	Per band
	n/a
	n/a
	n/a
	Component candidate values: {‘per SRS symbol’,’per R SRS symbols’, ‘both’}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS without TDMed 8 Tx ports—antenna switching
	Support of SRS with 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—antenna switching is not supported 
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-4a
	SRS without TDMed 8 Tx ports—codebook
	Support of SRS with 8 Tx ports—codebook
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	Support of SRS with TDMed 8 Tx ports—antenna switching
FFS: detailed components
FFS: separate row for comb8
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—antenna switching  is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	Support of SRS with TDMed 8 Tx ports—codebook
FFS: detailed components
FFS: merge with antenna switching
	
	Yes
	n/a
	SRS with TDMed 8 Tx ports—codebook is not supported
	[Per band]
	n/a
	n/a
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with on SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	40-6-1
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	40-6-1a
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-1b
	Association between CSI-RS and SRS for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SDM scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	[2-15a, 40-6-1a
	Yes
	N/A
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SDM scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-6-1-2
	New DMRS port entry for single-DCI based SDM scheme
	Support of new DMRS port entry {0, 2, 3}

	40-6-1,40-6-1a
	Yes
	N/A
	New DMRS port entry for single-DCI based SDM scheme is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	40-6-2
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
2.Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	40-6-2a
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-2b
	Association between CSI-RS and SRS for noncodebook  single-DCI based STx2P SFN scheme for PUSCH
	1. Support of up to two NZP CSI-RS resources associated with the two SRS resource sets for non-codebook based STxMP SFN scheme for PUSCH
2. Maximum number of periodic SRS resources associated with first and second CSI-RS per BWP
3. Maximum number of aperiodic SRS resources associated with first and second CSI-RS per BWP
4. Maximum number of semi-persistent SRS resources associated with first and second CSI-RS per BWP
5. UE can process Y SRS resources associated with first and second CSI-RS resources simultaneously in a CC. Includes P/SP/A SRS
6. UE can process up to X CSI-RS resources associated with SRS for non-codebook-based transmission simultaneously
	2-15a
	Yes
	n/a
	Associated CSI-RS resources for non-codebook single-DCI based STxMP SFN scheme for PUSCH is not supported
	[Per Band]
	n/a
	FR2 only
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
· DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-6-3b-1
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	1. Support of single-DCI based STx2P SFN scheme for PUCCH
2. Supported PUCCH formats for STxMP SFN scheme
	23-3-2d 
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUCCH is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	1. Supported maximal PUSCH MIMO layers for codebook based PUSCH
2. Supported maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH
	FFS
	Yes
	n/a
	Codebook-based 8Tx PUSCH is not supported
	[Per FSPC]
	No
	No
	No
	A UE that supprts FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-7-1a
	Codebook-based 8Tx PUSCH—[full-coherent codebook]
	Support of codebook-based 8Tx PUSCH—[full-coherent codebook]
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[full-coherent] codebook is not supported
	[Per FSPC]
	No
	No
	No
	FFS: whether to (N1,N2) as component or new row
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-7-1b
	(N1,N2) for coherent codebook
Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	Support of codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH—[partial-coherent codebook], Ng=2 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-7-1c
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	Support of codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH— [partial-coherent codebook], Ng=4 is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-7-1d
	Codebook-based 8Tx PUSCH— [non-coherent codebook]
	Support of codebook-based 8Tx PUSCH— [non-coherent codebook]

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

	40. NR_MIMO_evo_DL_UL
	40-7-1e
	UL full power transmission mode 0 
	Support of UL full power transmission mode of fullpower when UE is capable of 8 Tx codebook based PUSCH operation 
	FFS
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1f
	UL full power transmission mode 1 
	Support of UL full power transmission mode of fullpowerMode1 when UE is capable of 8 Tx codebook based PUSCH operation
This is a WA
	FFS
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-1g
	UL full power transmission mode 2 
	1. Support of UL full power transmission mode of fullpowerMode2 when UE is capable of 8 Tx codebook based PUSCH operation
[2. Maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for 8Tx codebook based PUSCH for Mode 2]
This is a WA
	FFS
	yes
	n/a
	FFS
	[Per FSPC]
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	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

	40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRS-ResourceSet" for noncodebook 8Tx PUSCH operation
[2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously.]
	FFS
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	[Per FSPC]
	No
	No
	No
	
	Optional with capability signalling

	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



