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1	Introduction
[bookmark: _Hlk156314184]In this contribution we provide our views about remaining technical aspects of UE features for the Rel-18 functionality of NR MIMO, NES, mobility enhancement, IoT-NTN and NR-NTN. The latest endorsed RAN1 UE feature list is in [1] and associated LS to RAN2 is in [2].
[bookmark: _2_Rel-17_UE][bookmark: _3_Rel-17_UE][bookmark: _4_Rel-17_UE][bookmark: _2_Rel-17_UE_1]2	Rel-18 UE features for MIMO
[bookmark: _Hlk165973189]In [3], RAN2 brings up an issue related to the wide-spread use of the term “across all CCs”. This statement is ambiguous for a capability that is reported per band or per FS. In our understanding, the interpretation of the statement “across all CCs” means “across all CCs in a band”. We propose to clarify this in FG 40-1-1/2/2a/7/9, FG 40-2-8, FG, 40-3-1-1/1a/3/5/5a/7/8, FG 40-3-2-1/1a/2/5/6, FG 40-3-3-1/5, FG 40-6-5:

[bookmark: _Hlk71539747][bookmark: _Toc166250289]Clarify that “across all CCs” means “across all CCs in a band” for FG 40-1-1/2/2a/7/9, FG 40-2-8, FG, 40-3-1-1/1a/3/5/5a/7/8, FG 40-3-2-1/1a/2/5/6, FG 40-3-3-1/5, FG 40-6-5.
RAN2 also mentioned FG 40-7-2a, which is reported with granularity FSPC. Strangely enough, FG 40-7-2a includes the statement “across all CCs”, although the capability is reported per CC: the UE cannot anyway report different values for different CCs in a band. Therefore, we propose to change the reporting granularity to “per FS”: 
[bookmark: _Toc166250290]Change the reporting granularity for FG 40-7-2a to “per FS”.
[bookmark: _Toc166250291]Clarify that “across all CCs” means “across all CCs in a band” for FG 40-7-2a.
The proposed changes are captured in Annex A.

2.1 SRI/TPMI enhancement for enabling 8 TX UL transmission
In this section, we discuss revisions to FGs 40-7-1a, 40-7-1g-1, and 40-7-1g-2. The proposed changes in this section are also captured in Annex A, except for the proposal to 40-7-1g-2, which we think should be directly captured in 38.306 rather than the feature lists.

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.  These two codebooks are also identified as codebook1=ng1n4n1 and/or codebook1=ng1n2n2 in 38.211.
	[bookmark: _Hlk142050961]CodebookTypeUL-r18 ::=      CHOICE {
    codebook1-r18               ENUMERATED {ng1n4n1, ng1n2n2},
    codebook2-r18               ENUMERATED {ng2},
    codebook3-r18               ENUMERATED {ng4},
    codebook4-r18               ENUMERATED {ng8}
}



	codebookTypeUL
Configures a codebook and the corresponding number of antenna port groups for codebook-based transmission of PUSCH with 8 antenna ports, see TS 38.211 [16], tables 6.3.1.5-9 to 6.3.1.5-47, and table 6.3.1.5-8 respectively). The values ng1n4n1 and ng1n2n2 correspond to codebooks with one antenna port group (Ng=1), while ng2, ng4, and ng8 correspond to codebooks with Ng=2, 4, and 8 antenna port groups, respectively.



Furthermore, the following agreement was reached in RAN1#116bis to remove the reference to a non-existent RRC parameter ULcodebookFC-N1N2, since the codebook configurations are fully identified by the parameter CodebookTypeUL.
	Agreement
Adopt the following correction to TS 38.212, TS 38.214 
· Reason for change: Remove the reference to the non-existent RRC parameter ULcodebookFC-N1N2 
· Summary of change: Delete instances of referencing in section 7.3.1.1.2 of 38.212, and section 6.1.1.1 of 38.214.
· Consequences if not approved: Incorrect description of the UE procedure.
38.212
	-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	7 bits according to Table 7.3.1.1.2-5B for 8 antenna ports, if CodebookTypeUL=Ccodebook1, transform precoder is disabled, maxRank-n8 = 8, and according to ULcodebookFC-N1N2 codebook1=ng1n4n1 or ng1n2n2;
-	7 bits according to Table 7.3.1.1.2-5C for 8 antenna ports, if CodebookTypeUL=Ccodebook1, transform precoder is disabled, maxRank-n8 =7, and according to ULcodebookFC-N1N2 codebook1=ng1n4n1 or ng1n2n2;

Table 7.3.1.1.2-5B: Precoding information and number of layers, for 8 antenna ports, if transform precoder is disabled, maxRank-n8 = 8, and CodebookTypeUL=Ccodebook1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (4, 1)
codebook1=ng1n4n1
	Bit field mapped to index
	ULcodebookFC-N1N2 = (2, 2)
codebook1=ng1n2n2

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…



…



38.214
	-------------------------------------------Unchanged parts are omitted-------------------------------------------
A UE does not expect to be configured by CodebookTypeUL with a value of CodebookTypeUL that does not correspond to one of the values of UL_8TX_Ng reported in its capability. A UE can be configured by ULcodebookFC-N1N2 subject to UE capability, when higher layer parameter CodebookTypeUL is set to 'Codebook1' corresponding to Ng=1, where Ng represents the number of antenna port groups.
-------------------------------------------Unchanged parts are omitted-------------------------------------------







However, 40-7-1a is described as follows (here we add the highlighting to draw attention to component 2; it is not highlighted in the current feature list):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	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}



Since there is no description of what (N1,N2) is for an 8 Tx UL MIMO codebook in the RAN1 specs, it is not clear which codebooks are supported with component values (4,1) and (2,2).  Therefore, it should be clarified that these refer to codebook1=ng1n4n1 codebook1=ng1n2n2, respectively. The tabular format above lacks some of the description in 38.306, and so we explain the changes using the 38.306 text below.
	codebookParameter8TxPUSCH-r18
Indicates whether the UE supports codebook-based 8Tx PUSCH.

The UE shall include codebook-8TxBasic-r18 to indicate basic features of 8Tx PUSCH codebook. This capability signaling comprises the following parameters:
-	maxNumberPUSCH-MIMO-Layer-r18 defines the maximum number of PUSCH MIMO layers for codebook based PUSCH.
-	maxNumberSRS-Resource-r18 defines the maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook' for codebook-based 8Tx PUSCH.
-	srs-8TxPorts-r18 defines SRS 8 Tx ports—codebook. Value 'noTDM' indicates noTDM. Value 'both' indicates TDM and noTDM.

A UE that supports codebook-8TxBasic-r18 must support at least one of codebook1-8TxPUSCH-r18, codebook2-8TxPUSCH-r18, codebook3-8TxPUSCH-r18, and codebook4-8TxPUSCH-r18.

-	codebook1-8TxPUSCH-r18 indicates whether the UE supports (N1, N2) codebook-based 8Tx PUSCH—codebook1. Value n4-1 corresponds to (4,1) codebook1=ng1n4n1, value n2-2 corresponds to (2,2) codebook1=ng1n2n2, value both corresponds to both codebooks.
-	codebook2-8TxPUSCH-r18 indicates whether the UE supports codebook-based 8Tx PUSCH—codebook2.
-	codebook3-8TxPUSCH-r18 indicates whether the UE supports codebook-based 8Tx PUSCH—codebook3.
-	codebook4-8TxPUSCH-r18 indicates whether the UE supports codebook-based 8Tx PUSCH—codebook4.

…



This can be captured in the feature list as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	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)ng1n4n1,  (2,2)ng1n2n2, both}



[bookmark: _Toc163223648][bookmark: _Toc166250292]Correct the description of FG 40-7-1a 8 Tx codebook1 for component 2 to indicate what codebooks are actually supported and to align with RRC as follows: “2. Component candidate values: {(4,1), ng1n4n1, (2,2)ng1n2n2, both}”

Regarding the TPMI group definitions in full power mode 2 in 40-7-1g-1, 
The component values for UL FPTx Mode 2 SRS resources are current defined with a bitmap as follows (highlighting added here is not in the feature list):
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS resource for mode 2
	40-7-1g
	Component 1 candidate values: 3 bit bitmap {b0, b1, b2}
b0 indicates whether SRS resource can be configured with 1 port
b1 indicates whether SRS resource can be configured with 2 port
b2 indicates whether SRS resource can be configured with 4 port



For 8 Tx, UL FPTx Mode 2 with different numbers of SRS ports in an SRS resource set behaves as described in the agreement and in the 38.214 section 6.1.1.1 excerpt below. It can be seen that an 8 port SRS resource is always configured and that 1, 2, or 4 ports may be configured in the set.
	Agreement (RAN1#114)
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.



	When higher layer parameter ul-FullPowerTransmission is set to 'fullpowerMode2' and the higher layer parameter CodebookTypeUL is set to 'Codebook2' or 'Codebook3', and the SRS-resourceSet with usage set to 'codebook' includes one SRS resource with 8 ports, and at least one SRS resource with 2 ports or 4 ports, subject to UE capability,
-	when CodebookTypeUL is set to 'Codebook2', the codebookSubset associated with the 2-port SRS resource is 'nonCoherent'.
-	when CodebookTypeUL is set to 'Codebook2', the codebookSubset associated with the 4-port SRS resource can be configured as 'partialAndNonCoherent' or 'nonCoherent', subject to UE capability.
-	when CodebookTypeUL is set to 'Codebook3', the codebookSubset associated with 4 ports SRS resources is 'nonCoherent'.



Furthermore, FG 40-7-1g was updated in RAN1#116bis to capture that full power operation for single port is always supported by UEs that support UL FTPTx Mode 2 with 1/2/4 SRS resources:
	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



[bookmark: _Toc166248153]For 8 Tx UL full power Mode 2 with different numbers of SRS resources per set, an 8 port SRS resource must be configured in the set, while 1, 2, or 4 port resources may be configured.  This implies that the bit b0 in component 1 of 40-7-1g-1 is incorrect, and that 40-7-1g-1 should identify that 8 SRS ports must be in the SRS resource set.
The SRS resource size combinations in Rel-16 UL FPTx Mode 2 FG 16-5c-2 are straightforwardly identified as combinations of Rel-16 SRS resource sizes, listed as {1_2, 1_4, and 1_2_4} and as shown below.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	16-5c-2
	UL full power transmission fullpowerMode2 – SRS resources
	1. The SRS configuration with different number of antenna ports per SRS resource for Mode 2
	16-5c
	Component (1) candidate values: {1_2, 1_4, 1_2_4}

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

[bookmark: _Hlk49209488]Note: The first, second, or third state can be used if 16-5c is reported as 2 or 4.



For 8 Tx Mode 2 FG 40-7-1g-1, supporting either or both of 2 or 4 port SRS resources as is done with the current bitmap, but requiring support for 1 port and 8 port SRS resources, leads to the combinations {1_8, 1_2_8, 1_4_8, 1_2_4_8}.  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.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	40-7-1g-1
	SRS resources for UL full power transmission mode 2
	1. SRS configurations with different number of antenna ports per SRS resource for mode 2
	40-7-1g
	Component 1 candidate values: 3 bit bitmap {b0, b1, b2}
b0 indicates whether SRS resource can be configured with 1 port
b1 indicates whether SRS resource can be configured with 2 port
b2 indicates whether SRS resource can be configured with 4 port
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 4 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
Note: Any of the above states can be used if 40-7-1g is reported as 2 or 4.



[bookmark: _Toc166250293]Update FG 40-7-1g-1 according to Annex A, defining SRS port combinations in Component 1 as ‘{1_8, 1_2_8, 1_4_8, 1_2_4_8}’, explaining these states/combinations as was done for Rel-16, and adding ‘Note: Any of the above states can be used if 40-7-1g is reported as 2 or 4.’

Regarding the TPMI group definitions in full power mode 2 in 40-7-1g-2, 

	Agreement (RAN1#114)
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.



In RAN1#116, the agreement above from RAN1#114 was captured as follows in FG 40-7-1g-2.  How the first and second coherent antenna port group components are defined was left to further discussion.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note

	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
	Component 1 candidate values: {first coherent antenna port group, second coherent antenna port group}



Full power TPMI groups were defined in 38.306 for Rel-16 as follows: 
	ID
	TPMI groups

	G0
	,

	G1
	, , ,

	…
	



Similar methods are possible for 8 Tx in Rel-18, as sketched below.  A UE will indicate support for either TPMI group 0 or 1, and support the precoders in the group for a number of layers up to the maximum number of layers that the UE supports in 40-7-1.  Note that the UE transmits on 4 ports for each , and so transmits at least half its maximum power without full power operation.  This implies that only the intermediate precoding matrices with a single (non-zero) are the ones that should be used to identify full power operation.  Transmitting on 4 ports per also implies that ranks > 4 are always at full power.
	
	1 Layer
	2 Layers
	3 Layers
	4 Layers

	TPMI group
	TPMIs
	Intermediate precoder matrix 
	TPMIs
	Intermediate precoder matrix 
	TPMIs
	Intermediate precoder matrix 
	TPMIs
	Intermediate precoder matrix 

	0
	0-15
	
	0-7
	
	0-3
	
	0-1
	

	1
	16-31
	
	8-15
	
	4-7
	
	2-3
	



[bookmark: _Toc163223650][bookmark: _Toc166250294]Define two groups of 8 Tx full power Mode 2 precoders/TPMIs for FG 40-7-1g-2 according to the maximum rank supported by the UE for 8 Tx, where the full power precoders constitute a single non-zero submatrix  in the intermediate precoder matrix  from 38.211.  The UE indicates support for only one of the groups.

Note that the proposal above for 40-7-1g-2 should be captured directly in 38.306, as was done for Rel-16 UL FPTx Mode 2, since it is not straightforwardly included in the feature lists.
3	Rel-18 UE features for NES 
In [3], RAN2 brings up an issue related to the wide-spread use of the term “across all CCs”. This statement is somewhat ambiguous, but in our understanding, this statement “across all CCs” refer to all CCs of the signalled granularity. For a “per band” or a “per FS” feature, “across all CCs” mean “across all CCs in the band”, and for a “per BC” feature, “across all CCs” mean “across all CCs in the band combination”. The relevant components in NES FG 42-1/1a/1b/2/2a/2b are reported per BC, and we propose to clarify that:

[bookmark: _Toc166250295][bookmark: _Hlk165983941]Clarify that “across all CCs” means “across all CCs in a band combination” for FG 42-1/1a/1b/2/2a/2b.

In last meeting, several variant proposals were discussed to clarify when the per-CC and across-all-CCs limits of port/resource counting (e.g., components 4,5,6,7) would apply. The components 4,5,6,7 can be updated to reflect the NES condition for applying the per-CC and across-CCs limits. We would also be OK with adding notes in the Note column to reflect the NES conditions, and such notes were proposed in [4] and we are OK to reflect such updates into the FGs. 

[bookmark: _Toc166250296]Add the following notes to FG 42-1/1a/1b/1c/2/2b to clarify when the per-CC and all-CC cases
a. [bookmark: _Toc166250297]Note 1: The value reported in component 4 or 5 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
b. [bookmark: _Toc166250298]Note 2: The value reported in component 6 or 7 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations. 
[bookmark: _Toc166250299]Add the following notes to FG 42-2a/2c to clarify when the per-CC and all CC cases
c. [bookmark: _Toc166250300]Note 1: The value reported in component 3 or 4 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
d. [bookmark: _Toc166250301]Note 2: The value reported in component 5 or 6 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations. 
	
The above proposed changes are captured in Annex B.

One issue that was also discussed in last meeting was that case of a scenario where UE indicates support of multiple 42-x FGs related to SD/PD adaptation. For example, UE indicates support of FG 42-1b (SD for aperiodic CSI reporting) and FG 42-1 (SD for periodic CSI reporting). The issue was about what limits would apply when such a UE is configured with both SD for periodic and aperiodic reporting? We think that the minimum value amongst the per-CC (or across CC, respectively) limits of both FG 42-1b and FG 42-1 should apply in such cases. For example, if UE indicates in FG 42-1 with component 5 = 32 ports, and FG 42-1b with component 5 = 48 ports, then if UE is configured with both periodic CSI reporting and aperiodic CSI reporting with sub-configurations, then the minimum value amongst the two limits would apply, implying a net maximum of 32 ports. We think this would be a straightforward conclusion for the components 4,5,6,7, but we are also open to alternative wording or a note in the FG list if needed. 

[bookmark: _Toc166250302]For NES FGs 42-1/1a/1b/1c/2/2a/2b/2c, if the UE reports multiple such FGs, when the UE is configured with CSI report settings with sub-configurations where the capability for active ports/resources for each CSI report setting is according to FG 42-n1, 42-n2,.. (n1, n2,.. from 1,1a,1b,1c,2,2a,2b,2c), for each of the following component, the minimum value of corresponding component across FG 42-n1, FG 42-n2,.. is used. 
e. [bookmark: _Toc166250303]Supported maximum number of simultaneous NZP-CSI-RS resources per CC
f. [bookmark: _Toc166250304]Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
g. [bookmark: _Toc166250305]Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
h. [bookmark: _Toc166250306]Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs

4	Rel-18 UE features for mobility enhancements
In RAN1#116, most open issues related to UE features for mobility enhancements were closed. Here we bring up a few remaining issues. The resulting updates are captured in Annex A.
FG 45-1 describes the intra-frequency reporting, where component 5 describes the maximum number of LTM CSI report configurations. However, it is not clear if the number of LTM CSI report configuration is per BWP, per serving cell, per band, or per band combination. Here we propose to follow the legacy intra-cell beam reporting , where this is stated per BWP:
[bookmark: _Toc163223658][bookmark: _Toc166250307]The capabilities indicate how many LTM CSI reporting configurations of the respective type are supported per BWP.
The proposed changes are captured in Annex C.

5	Rel-18 UE features for IoT-NTN 
5.1	Disabling HARQ feedback
In RAN1# 115 the following agreement was reached:
	Agreement
When multiple TBs are scheduled by a single DCI:
· [bookmark: _Hlk152927589]For Option 1 + Option 3 DCI based overridden mechanism, when DCI indicates HARQ feedback enabled, then the NB-IoT UE always wait for an RTT+3ms (i.e., till subframe n+Kmac+3 in TS36.213 section 16.6) before monitoring NPDCCH.



During RAN1#116, it was clarified that “npdsch-MultiTB-Config” has two different behaviours when the overriding happens, which depends on whether 1TB is scheduled (UE does not wait for an RTT+3ms) or 2TBs are scheduled (“UE always wait for an RTT+3ms”) by a single DCI. This, behaviour was captured through the following agreement: “The TP 1-1b in section 3 of R1-2401497 is endorsed for TS36.213 clause 16.6”. The agreement reach in RAN1# 116 also requires an update in FG 2-1g-2.

[bookmark: _Toc163223662][bookmark: _Toc166250308]Update FG 2-1g-2 to reflect that when “npdsch-MultiTB-Config” is configured the overriding has different behaviours depending on whether 1TB is scheduled (UE does not wait for an RTT+3ms) or 2TBs are scheduled (“UE always wait for an RTT+3ms”) by a single DCI.

	2. IoT_NTN_enh
	2-1g-2
	Dynamic HARQ feedback disabling by DCI-based overridden indication for NB-IoT in multi TB case
	1. UE receives DCI indication to override RRC configuration for disabling HARQ feedback 
2. For single multi TB scheduled scheduling a single transport block by single DCI, UE follows NPDCCH monitoring behavior for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI
	At least one of {Rel-16 2-6, 2-7},
Rel. 17 2-1b,
Rel-18 2-1e-2, 2-1f-2
	Yes
	N/A
	Release 18 NB-IoT UE cannot disable HARQ feedback in multi TB case
	Per UE
	No 
	No
	Note: this applies to multi-TB case
	Optional with capability signalling


[bookmark: _Hlk165649593]
5.2	GNSS Enhancements
For Rel-18 IoT-NTN, there are two methods for triggering a GNSS measurement gap during RRC connected mode, an “Aperiodic triggering” and an “Autonomous triggering”. During several meetings in a row (including RAN1#116-bis), there have been discussions on whether the “Aperiodic triggering” method should be captured or not as a pre-requisite of the “Autonomous triggering” method. Nonetheless, it has not been possible to reach consensus mainly due to different interpretations of a conclusion touching upon the “pre-requisite” aspect.

The no consensus is preventing the completion of the UE capability report (a.k.a. UE Feature list) for GNSS Enhancements towards performing an Interoperability Development Testing (IoDT). Thus, aiming at moving things forward, we propose the following middle-ground solution:

	
In RRC connected-mode, the UE starts with an ‘Autonomous’ GNSS timer-based acquisition starting the autonomous timer-based GNSS measurement gap upon the expiry of its GNSS-ValidityDuration plus ul-TransmissionExtensionValue(if configured), unless an 'Aperiodic GNSS trigger command' is received after at least 5 seconds have elapsed since the UE reported the GNSS-ValidityDuration. Under the above premises, the “Aperiodic triggering” feature group is a pre-requisite of the “Autonomous triggering” feature group.





[bookmark: _Toc166248154]For GNSS Enhancements, there is still an open issue impacting FGs 2-3a, 2-4a, 2-3b, 2-4b, which is preventing the completion of GNSS Enhancements towards performing IoDT.
[bookmark: _Toc166248155]For GNSS Enhancements, the open issue is related with whether the “Aperiodic triggering” method should be captured or not as a pre-requisite of the “Autonomous triggering” method.
[bookmark: _Toc166248156]For GNSS Enhancements, what is preventing to reach a consensus is that overall there are two completely opposite views on the open issue: 1) “Autonomous triggering” and “Aperiodic triggering” are fully independent, or 2) “Autonomous triggering” method is conditioned to the “Aperiodic triggering” method.
[bookmark: _Toc166248157]In relation with the previous observation, a middle-ground solution could consist in letting the UE start with an ‘Autonomous’ GNSS timer-based acquisition starting the autonomous timer-based GNSS measurement gap upon the expiry of its GNSS-ValidityDuration plus ul-TransmissionExtensionValue(if configured), unless an 'Aperiodic GNSS trigger command' is received after at least 5 seconds have elapsed since the UE reported the GNSS-ValidityDuration.

[bookmark: _Toc166250309]For GNSS Enhancements and the comeback on “FG 2-4a” and “FG 2-4b,” adopt the following changes:
	2. IoT_NTN_enh
	2-3a
	GNSS position fix in RRC Connected state for eMTC—triggered 
	1. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete and RRCConnectionReconfigurationComplete for HO case 
2. UE receives eNB GNSS measurement trigger 
4. UE re-acquires GNSS position fix within a configured gap
5. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get triggered GNSS position fix in RRC Connected state
	WA: Per UE
	No 
	No
	Note: This applies to non-DRX
	Optional with capability signalling

	2. IoT_NTN_enh
	2-4a
	GNSS position fix in RRC Connected state for eMTC—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
1.1 In RRC connected-mode, the UE starts with an ‘Autonomous’ GNSS timer-based acquisition starting the autonomous timer-based GNSS measurement gap upon the expiry of its GNSS-ValidityDuration plus ul-TransmissionExtensionValue(if configured), unless an 'Aperiodic GNSS trigger command' is received after at least 5 seconds have elapsed since the UE reported the GNSS-ValidityDuration.
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete and RRCConnectionReconfigurationComplete for HO case
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3a] Rel. 17 2-1
	Yes
	N/A
	Release 18 eMTC UE cannot get autonomous GNSS position fix in RRC Connected state
	WA: Per UE
	No 
	No
	Note: This applies to non-DRX


	Optional with capability signalling

	2. IoT_NTN_enh
	2-3b
	GNSS position fix in RRC Connected state for NB-IoT—triggered
	1. UE reports GNSS position fix time duration for measurement  at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete-NB 
2. UE receives eNB GNSS measurement trigger 
4. UE re-acquires GNSS position fix within a configured gap
5. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	Rel. 17 2-1b
	Yes
	N/A
	Release 18 NB-IoT UE cannot get triggered GNSS position fix in RRC Connected state
	WA: Per UE
	No
	No
	Note: This applies to non-DRX


	Optional with capability signalling

	2. IoT_NTN_enh
	2-4b
	GNSS position fix in RRC Connected state for NB-IoT—autonomous
	1. UE re-acquires GNSS autonomously (when configured by the network) if it does not receive eNB GNSS measurement trigger
1.1 In RRC connected-mode, the UE starts with an ‘Autonomous’ GNSS timer-based acquisition starting the autonomous timer-based GNSS measurement gap upon the expiry of its GNSS-ValidityDuration plus ul-TransmissionExtensionValue(if configured), unless an 'Aperiodic GNSS trigger command' is received after at least 5 seconds have elapsed since the UE reported the GNSS-ValidityDuration.
2. UE reports GNSS position fix time duration for measurement at least during the initial access stage and in connected mode via RRCConnectionReestablishmentComplete-NB
3. UE reports the remaining GNSS validity duration with MAC CE in connected mode
	[Rel. 18 2-3b], Rel. 17 2-1b
	
	
	Release 18 NB-IoT UE cannot get autonomous GNSS position fix in RRC Connected state
	WA: Per UE
	No
	No
	Note: This applies to non-DRX


	Optional with capability signalling



6	Conclusion
In this contribution, we have discussed the remaining technical aspects of UE features for the Rel-18 functionality of MIMO, NES, mobility enhancement and IoT-NTN.
We made the following observations: 
Observation 1	For 8 Tx UL full power Mode 2 with different numbers of SRS resources per set, an 8 port SRS resource must be configured in the set, while 1, 2, or 4 port resources may be configured.  This implies that the bit b0 in component 1 of 40-7-1g-1 is incorrect, and that 40-7-1g-1 should identify that 8 SRS ports must be in the SRS resource set.
Observation 2	For GNSS Enhancements, there is still an open issue impacting FGs 2-3a, 2-4a, 2-3b, 2-4b, which is preventing the completion of GNSS Enhancements towards performing IoDT.
Observation 3	For GNSS Enhancements, the open issue is related with whether the “Aperiodic triggering” method should be captured or not as a pre-requisite of the “Autonomous triggering” method.
Observation 4	For GNSS Enhancements, what is preventing to reach a consensus is that overall there are two completely opposite views on the open issue: 1) “Autonomous triggering” and “Aperiodic triggering” are fully independent, or 2) “Autonomous triggering” method is conditioned to the “Aperiodic triggering” method.
Observation 5	In relation with the previous observation, a middle-ground solution could consist in letting the UE start with an ‘Autonomous’ GNSS timer-based acquisition starting the autonomous timer-based GNSS measurement gap upon the expiry of its GNSS-ValidityDuration plus ul-TransmissionExtensionValue(if configured), unless an 'Aperiodic GNSS trigger command' is received after at least 5 seconds have elapsed since the UE reported the GNSS-ValidityDuration.
 
[bookmark: _In-sequence_SDU_delivery]Our proposals are as follows:
Proposal 1	Clarify that “across all CCs” means “across all CCs in a band” for FG 40-1-1/2/2a/7/9, FG 40-2-8, FG, 40-3-1-1/1a/3/5/5a/7/8, FG 40-3-2-1/1a/2/5/6, FG 40-3-3-1/5, FG 40-6-5.
Proposal 2	Change the reporting granularity for FG 40-7-2a to “per FS”.
Proposal 3	Clarify that “across all CCs” means “across all CCs in a band” for FG 40-7-2a.
Proposal 4	Correct the description of FG 40-7-1a 8 Tx codebook1 for component 2 to indicate what codebooks are actually supported and to align with RRC as follows: “2. Component candidate values: {(4,1), ng1n4n1, (2,2)ng1n2n2, both}”
Proposal 5	Update FG 40-7-1g-1 according to Annex A, defining SRS port combinations in Component 1 as ‘{1_8, 1_2_8, 1_4_8, 1_2_4_8}’, explaining these states/combinations as was done for Rel-16, and adding ‘Note: Any of the above states can be used if 40-7-1g is reported as 2 or 4.’
Proposal 6	Define two groups of 8 Tx full power Mode 2 precoders/TPMIs for FG 40-7-1g-2 according to the maximum rank supported by the UE for 8 Tx, where the full power precoders constitute a single non-zero submatrix  in the intermediate precoder matrix  from 38.211.  The UE indicates support for only one of the groups.
Proposal 7	Clarify that “across all CCs” means “across all CCs in a band combination” for FG 42-1/1a/1b/2/2a/2b.
Proposal 8	Add the following notes to FG 42-1/1a/1b/1c/2/2b to clarify when the per-CC and all-CC cases
a.	Note 1: The value reported in component 4 or 5 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations.
b.	Note 2: The value reported in component 6 or 7 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations.
Proposal 9	Add the following notes to FG 42-2a/2c to clarify when the per-CC and all CC cases
a.	Note 1: The value reported in component 3 or 4 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations.
b.	Note 2: The value reported in component 5 or 6 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations.
Proposal 10	For NES FGs 42-1/1a/1b/1c/2/2a/2b/2c, if the UE reports multiple such FGs, when the UE is configured with CSI report settings with sub-configurations where the capability for active ports/resources for each CSI report setting is according to FG 42-n1, 42-n2,.. (n1, n2,.. from 1,1a,1b,1c,2,2a,2b,2c), for each of the following component, the minimum value of corresponding component across FG 42-n1, FG 42-n2,.. is used.
a.	Supported maximum number of simultaneous NZP-CSI-RS resources per CC
b.	Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
c.	Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs
d.	Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs
Proposal 11	The capabilities indicate how many LTM CSI reporting configurations of the respective type are supported per BWP.
Proposal 12	Update FG 2-1g-2 to reflect that when “npdsch-MultiTB-Config” is configured the overriding has different behaviours depending on whether 1TB is scheduled (UE does not wait for an RTT+3ms) or 2TBs are scheduled (“UE always wait for an RTT+3ms”) by a single DCI.
Proposal 13	For GNSS Enhancements and the comeback on “FG 2-4a” and “FG 2-4b,” adopt the following changes:
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Annex A (Proposed updates to the MIMO FGs)
	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 in a band
	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

	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 in a band
4. Maximum number of activated UL TCI states across all CCs in a band
	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

	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 CCs in a band
3. Maximum number of activated UL TCI states across all CCs in a band
	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

	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 in a band 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
	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

	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
	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 in a band
4. Maximum number of activated UL TCI states across all CC in a band
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 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}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs in a band combination

	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

	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 in a band 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

	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 in a band 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

	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 in a band 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
	40-3-1-5
	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 in a band 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

	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 in a band 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

	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 in a band 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

	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 in a band 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

	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 in a band 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









	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 in a band 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

	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 in a band 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

	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 in a band 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

	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 in a band 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}
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
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 in a band
	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 {4, 6, 8, 10, 12, 14, 16, 18, 20, 22, …, 60, 62, 64} 

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

	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 in a band
3. Maximum number of simultaneously active CSI-RS resources for TDCP per CC
	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, 10, 12}

Component 2 candidate values: {2, 4, 6, 8, 12, … 64}

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

	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 in a band
4. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets across all CCs in a band
	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

	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)ng1n4n1, (2,2),ng1n2n2, both}
	Optional with capability signaling

	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 resource 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
b1 indicates whether SRS resource can be configured with 2 port
b2 indicates whether SRS resource can be configured with 4 port
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 4 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
Note: Any of the above states can be used if 40-7-1g is reported as 2 or 4.
	Optional with capability signalling

	40. NR_MIMO_evo_DL_UL
	40-7-2a
	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 in a band simultaneously
	40-7-2
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	Per FSPC
Per FS
	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




Annex B (Proposed updates to the NES FGs)
	42. Netw_Energy_NR
	42-1
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for periodic CSI reporting
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS resource IDs for periodic CSI reporting
2. The max number of sub-configurations Lmax in one CSI report configuration
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
8. Support of single-panel type 1 codebook
9. Supported total number of periodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP
	FFS
	Yes
	
	UE does not support spatial domain adaptation for periodicCSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate values: {SD-type1, SD-type2, SD-type1and2}

Note: SD-type1 refers to configuration contains one port subset

Note: SD-type2 refers to configuration contains list of CSI-RS resource IDs

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

Component 4 candidate values: SD Type 1: {1, 2, 3 … 32}
SD Type 2: {1, 2, 3 … 32}

Component 5 candidate values: SD Type 1: {8, 16, 24, … 128 }
SD Type 2: {8, 16, 24, … 128 }

Component 6 candidate values: SD Type 1: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
SD Type 2: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}


Component 7 candidate value: SD Type 1: {8, 16, 24, …, 248, 256}
SD Type 2: {8, 16, 24, …, 248, 256}

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

Note: Components 6 and 7 are signaled per BC
Note 1: The value reported in component 4 or 5 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
Note 2: The value reported in component 6 or 7 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations.
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1a
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting on PUSCH
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS resource IDs for semi-persistent CSI reporting on PUSCH
2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI sub-report(s) included in one SP-CSI report where each CSI sub-report corresponds to one sub-configuration.
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
8. Support of single-panel type 1 codebook
9. Supported total number of semi-persistent CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP

	FFS
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting on PUSCH
	Per band
	No
	No
	N/A
	Component 1 candidate values: {SD-type1, SD-type2, SD-type1and2}

Note: SD-type1 refers to configuration contains one port subset

Note: SD-type2 refers to configuration contains list of CSI-RS resource IDs

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

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

Component 4 candidate values: {1, 2, 3 … 32}

Component 5 candidate values: {8, 16, 24, … 128}

Component 6 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}

Component 7 candidate values: {8, 16, 24, …, 248, 256}

Component 9 candidate values: {2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

Note: Components 6 and 7 are signaled per BC
Note 1: The value reported in component 4 or 5 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
Note 2: The value reported in component 6 or 7 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations.
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1c
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting on PUCCH
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS resource IDs for semi-persistent CSI reporting on PUCCH
2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI sub-report(s) included in one SP-CSI report where each CSI sub-report corresponds to one sub-configuration.
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
8. Support of single-panel type 1 codebook
9. Supported total number of semi-persistent CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP
	FFS
	Yes
	
	UE does not support spatial domain adaptation for semi-persistent CSI reporting on PUCCH
	Per band
	No
	No
	N/A
	Component 1 candidate values: {SD-type1, SD-type2, SD-type1and2}

Note: SD-type1 refers to configuration contains one port subset

Note: SD-type2 refers to configuration contains list of CSI-RS resource IDs
Component 2 candidate values: {2,3,4}

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

Component 4 candidate values: {1, 2, 3 … 32}

Component 5 candidate values: {8, 16, 24, … 128}

Component 6 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}

Component 7 candidate values: {8, 16, 24, …, 248, 256}

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

Note: Components 6 and 7 are signaled per BC
Note 1: The value reported in component 4 or 5 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
Note 2: The value reported in component 6 or 7 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations.
	Optional with capability signaling

	42. Netw_Energy_NR
	42-1b
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for aperiodic CSI reporting
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one port subset configuration/list of CSI-RS resource IDs for aperiodic CSI reporting
2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI sub-report(s) included in one CSI report where each CSI sub-report corresponds to one sub-configuration
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
8. Support of single-panel type 1 codebook
9. Supported total number of aperiodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP

	FFS
	Yes
	
	UE does not support spatial domain adaptation for aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 1 candidate values: {SD-type1, SD-type2, SD-type1and2}

Note: SD-type1 refers to configuration contains one port subset

Note: SD-type2 refers to configuration contains list of CSI-RS resource IDs

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

Component 3 candidate values {2,3,4}

Component 4 candidate values: 
SD Type 1: {1, 2, 3 … 32}
SD Type 2: {1, 2, 3 … 32}

Component 5 candidate values: 
SD Type 1: {8, 16, 24, … 128 }
SD Type 2: {8, 16, 24, … 128 }

Component 6 candidate values: 
SD Type 1: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}
SD Type 2: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}

Component 7 candidate values: 
SD Type 1: {8, 16, 24, …, 248, 256}
SD Type 2: {8, 16, 24, …, 248, 256}

Note: Components 6 and 7 are signaled per BC

Component 9 candidate values: {2, 3, 4, 5, 6, 7, 8, 9, 10, 11,12}
Note 1: The value reported in component 4 or 5 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
Note 2: The value reported in component 6 or 7 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations.
	Optional with capability signaling

	42. Netw_Energy_NR
	42-2
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for periodic CSI reporting
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for aperiodic CSI reporting
2. The max number of sub-configurations Lmax in one CSI report configuration
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
8. Support of single-panel type 1 codebook
9. Supported total number of periodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP

	FFS
	Yes
	
	UE does not support power domain adaptation for periodicCSI reporting
	Per band
	No
	No
	N/A
	Component 2 candidate value: {2,3,4}

Component 4 candidate value: {1, 2, 3 … 32}

Component 5 candidate value: {8, 16, 24, … 128 }

Component 6 candidate value: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}

Component 7 candidate value: {8, 16, 24, …, 248, 256}

Note: Components 6 and 7 are signaled per BC

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

Note 1: The value reported in component 4 or 5 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
Note 2: The value reported in component 6 or 7 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations.
	Optional with capability signaling

	42. Netw_Energy_NR
	42-2a
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting on PUSCH
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for semi-persistent CSI reporting
1. The max number of sub-configurations Lmax in one CSI report configuration on PUSCH
2. Report of N CSI sub-report(s) included in one SP-CSI report where each CSI sub-report corresponds to one sub-configuration.
3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
6. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
7. Support of single-panel type 1 codebook
8. Supported total number of semi-persistent CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP
	FFS
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting on PUSCH
	Per band
	No
	No
	N/A
	Component 1 candidate values: {2,3,4,5,6,7,8}

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

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

Component 4 candidate values: {8, 16, 24, … 128 }

Component 5 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}

Component 6 candidate values: {8, 16, 24, …, 248, 256}

Component 8 candidate values: {2, 3, 4,5,6,7,8,9,10,11,12}
Note: Components 5 and 6 are signaled per BC

Note 1: The value reported in component 3 or 4 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
Note 2: The value reported in component 5 or 6 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations.

	Optional with capability signaling

	42. Netw_Energy_NR
	42-2c
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting on PUCCH
	Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for semi-persistent CSI reporting on PUCCH
1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI sub-report(s) included in one SP-CSI report where each CSI sub-report corresponds to one sub-configuration.
3. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
4. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
6. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
7. Support of single-panel type 1 codebook
8. Supported total number of semi-persistent CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP
	FFS
	Yes
	
	UE does not support power domain adaptation for semi-persistent CSI reporting on PUCCH
	Per band
	No
	No
	N/A
	Component 1 candidate values: {2,3,4}

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

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

Component 4 candidate values: {8, 16, 24, … 128}

Component 5 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}

Component 6 candidate values: {8, 16, 24, …, 248, 256}

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

Note: Components 5 and 6 are signaled per BC

Note 1: The value reported in component 3 or 4 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
Note 2: The value reported in component 5 or 6 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations.

	Optional with capability signaling

	42. Netw_Energy_NR
	42-2b
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for aperiodic CSI reporting
	1. Support of CSI feedback based on CSI report sub-configuration(s), each containing one power offset for aperiodic CSI reporting
2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI sub-report(s) included in one CSI report where each CSI sub-report corresponds to one sub-configuration
4. Supported maximum number of simultaneous NZP-CSI-RS resources per CC
5. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC
6. Supported maximum number of simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
7. Supported maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs in a band combination
8. Support of single-panel type 1 codebook
9. Supported total number of aperiodic CSI reporting settings without sub-configurations plus the total number of sub-configurations across CSI report settings with sub-configurations per BWP
	FFS
	Yes
	
	UE does not support power domain adaptation for aperiodic CSI reporting
	Per band
	No
	No
	N/A
	Component 2 candidate values: {2,3,4,5,6,7,8}

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

Component 4 candidate values: {1, 2, 3 … 32}

Component 5 candidate values: {8, 16, 24, … 128 }

Component 6 candidate values: {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64}

Component 7 candidate values: {8, 16, 24, …, 248, 256}

Component 9 candidate values: {2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

Note: Components 6 and 7 are signaled per BC

Note 1: The value reported in component 4 or 5 is used for a CC when a CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations. 
Note 2: The value reported in component 6 or 7 is used when a CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations
	Optional with capability signaling


Annex C (Proposed updates to the mobility enhancements FGs)
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s)
2. Maximum number of RRC configured candidate cells for intra-frequency L1-RSRP measurement
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report for intra-frequency L1-RSRP measurement
5. Maximum number of LTM CSI report configs per BWP
	2-21 or 2-22 or 2-23 or 2-23a
	Yes
	No
	UE does not support intra-frequency L1 measurement and reports for Rel-18 LTM operation
	Per BC
	No
	No
	n/a
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 4 candidate values:
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}

Component 5 candidate values:
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signalling



