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1 Discussion
[bookmark: _Hlk145277988]This contribution considers remaining issues for NR MIMO, NES and NR-NTN.


2 UE features for NR MIMO

2.1 Unified TCI framework extension for multi-TRP
In RAN1#114 and 114bis, the following agreements on PHR enhancement for STx2P were endorsed. 
	Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?

Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that only one Type 1 PHR is based on an actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for a reference PUSCH transmission 
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission
· If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, the UE provides the first {power headroom, configured max output power} associated with the first indicated joint/UL TCI state for a reference PUSCH transmission, and the second {power headroom, configured max output power} associated with the second indicated joint/UL TCI state for another reference PUSCH transmission
· FFS: Whether the configured max output power reported in above cases is per UE or per panel or both
· Down-select one of the following alternatives to be reported along with the power headroom for a reference PUSCH transmission:
· Alt1: Per-panel configured max output power
· Alt2: Per-UE configured max output power
· Alt3: Both per-panel configured max output power and per-UE configured max output power
· Alt4: None




So far, it is true that there is no RAN1 agreement for PHR report when twoPHRmode is not configured and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured. This can be interpreted as two folds:
· Interpretation 1. Since we don’t have RAN1 agreement on such case, when a UE supports STx2P scheme, the UE shall support to be configured with twoPHRmode. That is, twoPHRmode is a basic feature for STx2P.
· Interpretation 2. Since twoPHRmode is introduced as FG 23-3-1c in Rel-17 which is obviously an optional feature as follows, even for UE supporting STx2P scheme, supporting twoPHRmode is an optional as well, hence a new UE capability supporting two PHR mode for Rel-18 STx2P is needed.

	23. NR_FeMIMO
	23-3-1c
	Two PHR reporting
	Support of PHR reporting related to M-TRP PUSCH repetition (calculate two PHRs (at least corresponding to the CC that applies m-TRP PUSCH repetitions), each associated with a first PUSCH occasion corresponding to each SRS resource set, and report two PHRs.)
	23-3-1 or 23-3-1-2
	Yes
	
	Two PHR reporting is not supported
	Per Band
	n/a
	n/a
	n/a
	
	Optional with capability signalling



Our view is aligned with Interpretation 2 that twoPHRmode is not a mandatory feature for STx2P. To support twoPHRmode for sDCI based STx2P schemes, additional capability might be required. This can be similar to Rel-17 FG for two PHR reporting, FG 23-3-1c which is optional with capability signalling. In addition, we think this UE capability can be used for both sDCI and mDCI based STx2P schemes. Therefore, we suggest to introduce new feature group to report UE capability on twoPHRmode for STxMP including both sDCI and mDCI based schemes. Furthermore, it should be clarified which PHR for either the first indicated TCI state or the second indicated TCI state is reported when STx2P is supported but twoPHRmode for STx2P is not supported (or not configured). This is because both indicated TCI states are applied for STx2P at a STx2P PUSCH transmission occasion not like Rel-17 mTRP TDMed PUSCH repetition which only PUSCH toward one TRP could be transmitted at a PHR reporting time instance. In our view, the simplest way is to have the UE to report a PHR for an actual PUSCH transmission, and PHR for the first indicated TCI state or PHR associated with coreasePoolIndex0 is reported if actual PUSCH transmission is based on STx2P schemes. 

Proposal 1: Following capability is introduced to support two PHR mode for both sDCI based schemes and mDCI based schemes:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type

	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	40-1-14
	Two PHR reporting for STx2P
	Support of PHR reporting related to STx2P
	At least one of 40-6-1, 40-6-1a, 40-6-2, 40-6-2a, 40-6-3a, 40-6-3b
	UE will report a PHR for an actual PUSCH transmission and PHR for the first indicated TCI state or PHR associated with coresetPoolIndex0 is reported if actual PUSCH transmission is based on STx2P schemes
	Per Band
	FR2 only
	Note: If gNB does not configure corresponding RRC parameter for this FG, UE will report a PHR for an actual PUSCH transmission and PHR for the first indicated TCI state or PHR associated with coresetPoolIndex0 is reported if actual PUSCH transmission is based on STx2P schemes
	Optional with capability signalling




2.2 SRS enhancement
In [1], RAN4 kindly sent additional LS reply on relative phase/power error requirements within port groups for 8TX UE. The part of LS reply is captured as follows:
	[bookmark: _Hlk160110680]Additionally, RAN4 further discussed coherence between PUSCH and 8-ports SRS with partial dropping. The approved reply LS of R4-2321728 says that “Some UEs may be capable to achieve coherence across TDM’d SRS and some UE may not” in the answer for Question 1. It is RAN4’s understanding that the current capability wouldn’t allow a UE to indicate that the UE supports codebook 1 with not TDMed SRS, while the same UE can also support codebook 2, 3, or 4 with TDM’d SRS. If the RAN4 understanding is correct, RAN4’d like to request RAN1 to consider allowing UE to indicate the above mentioned cases, details are up to RAN1.



The current capabilities relevant on highlighted part above are captured as follows:
	40-7-1
	Basic features for Codebook-based 
8Tx PUSCH
	1. Maximum number of PUSCH MIMO layers for codebook based PUSCH

2. Maximum number of 8 port SRS resources per SRS resource set with usage set to 'codebook’ for codebook-based 8Tx PUSCH

3. SRS 8 Tx ports—codebook
	 
	Yes
	n/a
	Codebook-based 8Tx PUSCH 
is not supported
	Per 
FSPC
	No
	No
	No
	Component 1 candidate values: 
{1,2, 3, 4, 5, 6, 7, 8}
 
Component 2 candidate values: {1,2}
 
Component 3 candidate values: 
{noTDM, TDM and noTDM}
 
A UE that supports FG 40-7-1 must support at least one of FGs 40-7-1a/b/c/d
	Optional with capability signaling



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

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

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

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



By using Component 3 in FG 40-7-1 above, a UE can report whether it supports non-TDM based 8-port SRS only, or both non-TDM and TDM based 8-port SRS. And corresponding supported codebook type can be reported from UE by using at least one of FG 40-7-1a, FG 40-7-1b, FG 40-7-1c, and FG 40-7-1d. But as RAN4 mentioned, current UE capability FG 40-7-1a, FG 40-7-1b, FG 40-7-1c, and FG 40-7-1d cannot distinguish the possibly supported codebook types for each of non-TDM based 8-port SRS and TDM based 8-port SRS, which means that gNB can understand this UE capability as only one combination of supported codebook types which is commonly applied to both non-TDM and TDM based 8-port SRS. 
However, due to the different nature of non-TDM and TDM based 8-port SRS and also RAN4 mentioned (e.g., partial dropping and power scaling in time domain is possible for TDM based 8-port SRS), whether to support codebook1, which is corresponding to full-coherent antenna structure, for noTDM only, or both TDM and noTDM, could be different for each of UEs. Hence, we would like to add a new component in FG 40-7-1a to report whether codebook1 is applied to noTDM only, or both TDM and noTDM. For other codebook types (i.e., codebook2, codebook3, and codebook4), additional indications whether to support noTDM only, or both TDM and noTDM, are not needed since partial dropping and power scaling can happen by a unit of 4 SRS ports.

Proposal 2: Add Component 3 into FG 40-7-1a to indicate whether codebook1 can be applied to the UE supporting noTDM only, or supporting both TDM and noTDM.

	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
3. SRS 8 Tx ports—codebook
	40-7-1
	Yes
	n/a
	Codebook-based 8Tx PUSCH
—codebook1 is not supported
	Per 
FSPC
	No
	No
	No
	2. Component candidate values: 
{(4,1), (2,2), both}

3. Component candidate values: 
{noTDM, TDM and noTDM}
	Optional with capability signaling




2.3 [bookmark: _Toc131604774]UL precoding indication for multi-panel transmission
When the UE can support multi-DCI based STx2P PUSCH+PUSCH, the UE will prepare two TBs in parallel to transmit both PUSCH simultaneously. However, depending on UE’s capability for processing time, additional timeline may be required. Therefore, new processing capability for additional timeline of multi-DCI based STx2P PUSCH+PUSCH can be introduced as follow:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	40-6-3a-1
	UE STxMP processing capability for codebook
	1. Require additional timeline to process multiple TBs for codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
Note. This FG can be applied for CG+DG also if UE can support those FG. 
	40-6-3a
	UE should process multiple TBs within legacy timeline
	Per FSPC
	FR2 only
	
candidate values: 
UE reports candidate value independently for each SCS in unit of symbols 

For 15kHz SCS: {1,2}
For 30kHz SCS: {1,2,4}
For 60kHz SCS: {2,4,8}
For 120kHz SCS: {4,8,16}
For 480kHz SCS: {16,32,64}
For 960kHz SCS: {32,64,128}

	Optional with capability signalling

	40-6-3b-2
	UE STxMP processing capability for noncodebook
	1. Require additional timeline to process multiple TBs for noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
Note. This FG can be applied for CG+DG also if UE can support those FG.
	40-6-3b
	UE should process multiple TBs within legacy timeline
	Per FSPC
	FR2 only
	candidate values: 
UE reports candidate value independently for each SCS in unit of symbols 

For 15kHz SCS: {1,2}
For 30kHz SCS: {1,2,4}
For 60kHz SCS: {2,4,8}
For 120kHz SCS: {4,8,16}
For 480kHz SCS: {16,32,64}
For 960kHz SCS: {32,64,128}

	Optional with capability signalling



Proposal 3: Introduce new processing capability for additional timeline of multi-DCI based STx2P PUSCH+PUSCH as follow:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	40-6-3a-1
	UE STxMP processing capability for codebook
	1. Require additional timeline to process multiple TBs for codebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
Note. This FG can be applied for CG+DG also if UE can support those FG. 
	40-6-3a
	UE should process multiple TBs within legacy timeline
	Per FSPC
	FR2 only
	candidate values: 
UE reports candidate value independently for each SCS in unit of symbols 

For 15kHz SCS: {1,2}
For 30kHz SCS: {1,2,4}
For 60kHz SCS: {2,4,8}
For 120kHz SCS: {4,8,16}
For 480kHz SCS: {16,32,64}
For 960kHz SCS: {32,64,128}

	Optional with capability signalling

	40-6-3b-2
	UE STxMP processing capability for noncodebook
	1. Require additional timeline to process multiple TBs for noncodebook multi-DCI based STx2P PUSCH+PUSCH for DG+DG
Note. This FG can be applied for CG+DG also if UE can support those FG.
	40-6-3b
	UE should process multiple TBs within legacy timeline
	Per FSPC
	FR2 only
	candidate values: 
UE reports candidate value independently for each SCS in unit of symbols 

For 15kHz SCS: {1,2}
For 30kHz SCS: {1,2,4}
For 60kHz SCS: {2,4,8}
For 120kHz SCS: {4,8,16}
For 480kHz SCS: {16,32,64}
For 960kHz SCS: {32,64,128}

	Optional with capability signalling



2.4 Reply on Topic 3 in RAN2 LS R1-2401679

From Topic 3 in R1-2401679, RAN2 asked the following things to RAN1. In this contribution, we would like to provide our view on RAN2’s questions for Rel-17/18 MIMO related UE feature groups (e.g., FG 40-x families and Rel-17 capabilities in below, except mTRP-PDCCH-legacyMonitoring-r17) which contain component(s) with description “across all CCs”. Regarding Rel-17/18 TEI related UE feature groups (e.g., FG 55-6h and mTRP-PDCCH-legacyMonitoring-r17), our view is provided in our companion contribution [2].
	· Topic 3: UE capabilities with "across all CCs”
In R1-2312705, some features (i.e. 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, FG 40-7-2a, FG 42-1/1a/1b/2/2a/2b, FG 55-6h) indicating capability “across all CCs” have different granularity, i.e. either per band, per BC or per FS. 
RAN2 thinks the definition of “across all CCs” for a feature group with “per BC” granularity is clear, but further clarification of “across all CCs” is needed if the feature group’s granularity is per band or per FS.
Therefore, RAN2 would like to ask RAN1 to further clarify the granularity of “across all CCs” for the above listed feature groups if their granularity are per band/per FS in Rel-18 RAN1 NR UE features list. 
Additionally, RAN2 also would like to ask RAN1 to clarify the granularity of “across all CCs”  for the below Rel-17 capabilities for correction:
· mTRP-CSI-EnhancementPerBand-r17
· mTRP-CSI-EnhancementPerBC-r17
· mTRP-GroupBasedL1-RSRP-r17
· unifiedJointTCI-mTRP-InterCell-BM-r17
· mTRP-PDCCH-Case2-1SpanGap-r17
· mTRP-PDCCH-legacyMonitoring-r17




1 
2 
2.1 
2.2 
2.3 
2.4 
Per band: FG 40-1-1/7
The following tables are about FG 40-1-1, FG 40-1-7, and FG 23-1-1.
	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
	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

	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	1. Support of  mTRP operation for M-DCI with joint TCI state
3. Maximum number of configured joint TCI states per BWP per CC
4. Maximum number of activated joint TCI states across all CCs per ‘coresetPoolIndex’ value
5. One MAC-CE activates one joint TCI-states per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value
	23-1-1
	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



	23-1-1
	Unified TCI with joint DL/UL TCI update for intra-cell beam management
	1. Joint DL/UL TCI update with their components: (configuration mechanism, QCL rules, applicable source and target signals)
2. The maximum number of configured joint TCI states per BWP per CC in a band
3. One MAC-CE activated joint TCI state per CC in a band
4. TCI state indication for update and activation
a) MAC CE based TCI state indication for one active TCI state
5. The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band
	
	Yes
	
	Unified TCI with joint DL/UL TCI update for intra-cell beam management is not supported
	Per band
	n/a
	n/a
	n/a
	Component 2 candidate value {8, 12, 16, 24, 32, 48, 64, 128}

Component 5 candidate value {1, 2, 4, 8, 16}

If a UE supports FG 23-1-1a, the signalled component values (except component 5) also apply to inter-cell beam management

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



For FG 40-1-1 and FG 40-1-7 which are related to joint TCI framework considering single-DCI and multi-DCI based multi-TRP, respectively, both FGs need a pre-requisite as FG 23-1-1 which is defined in Rel-17 unified TCI for joint TCI framework and per band reporting. In component 5 in FG 23-1-1, as highlighted above, it is mentioned as “The maximum number of MAC-CE activated joint TCI states across all CC(s) in a band”, which clearly clarifies the meaning of across all CC(s) in a band. Since a component 2 of FG 40-1-1 and a component 4 of FG 40-1-7 are inherited with a component 5 in FG 23-1-1, “across all CCs” in FG 40-1-1 and FG 40-1-7 can be clarified as “across all CCs in a band” as well.

Proposal 4: In FG 40-1-1 and FG 40-1-7, clarify the meaning of “across all CCs” as “in a band”, which is similar with a component 5 of FG 23-1-1.

	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

	40-1-7
	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




Per band: FG 40-1-2/2a/9
The following tables are about FG 40-1-2, FG 40-1-2a, FG 40-1-9, and FG 23-10-1.

	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC
	1. Maximum number of configured DL TCI states per CC per BWP
2. Maximum number of configured UL TCI states per CC per BWP 
3. Maximum number of activated DL TCI states across all CCs
4. Maximum number of activated UL TCI states across all CCs
	40-1-1, 23-10-1
	yes
	n/a
	Unified TCI with separate DL/UL TCI update for single-DCI based intra-cell multi-TRP with single activated TCI codepoint per CC is not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {4,8,12,16,24,32,48,64,128}

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

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

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

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

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

	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	0. Support of mTRP operation for M-DCI with separate DL/UL TCI state
1. Maximum number of configured DL TCI states per BWP per CC 
2. Maximum number of configured UL TCI states per BWP per CC 
3. Maximum number of activated DL TCI states across all CC
4. Maximum number of activated UL TCI states across all CC
5. One MAC-CE activated DL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
6. One MAC-CE activated UL TCI-state per CC in a band for a TRP associated with a ‘coresetPoolIndex’ value.
	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




	23-10-1
	Unified TCI with separate DL/UL TCI update for intra-cell beam management
	1. Separate DL/UL TCI update with their components: (configuration mechanism, QCL rules, applicable source and target signals)
2. The maximum number of configured DL TCI states per BWP per CC
3. The maximum number of configured UL TCI states per BWP per CC
4. One MAC-CE activated DL TCI state per CC in a band
5. One MAC-CE activated UL TCI state per CC in a band
6. TCI state indication for update and activation
a) MAC CE based TCI state indication for one active DL/UL TCI state
7. The maximum number of MAC-CE activated DL TCI states across all CC(s) in a band
8. The maximum number of MAC-CE activated UL TCI states across all CC(s) in a band
	23-1-1
	Yes
	
	Unified TCI with separate DL/UL TCI update for intra-cell beam management is not supported 
	per band
	n/a
	n/a
	n/a
	Component 2 candidate value {4, 8, 12, 16, 24, 32, 48, 64, 128}

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

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

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

If a UE supports FG 23-10-1m, the signalled component values (except components 7 and 8) apply to intra- and inter-cell beam management jointly
	Optional with capability signalling



FG 40-1-2, FG 40-1-2a, and FG 40-1-9 are related to separate TCI framework. Among them, FG 40-1-2 and FG 40-1-2a are related to single-DCI based multi-TRP, and FG 40-1-9 is related to multi-DCI based multi-TRP, respectively. FG 40-1-2 and FG 40-1-9 need a common pre-requisite as FG 23-10-1 which is defined in Rel-17 unified TCI for separate TCI framework and per band reporting. In component 7 and 8 in FG 23-10-1, as highlighted above, it is mentioned as “The maximum number of MAC-CE activated DL TCI states across all CC(s) in a band” and “The maximum number of MAC-CE activated UL TCI states across all CC(s) in a band”, which clearly clarifies the meaning of across all CC(s) in a band. Since components 3 and 4 in FG 40-1-2, component 2 and 3 in FG 40-1-2a, and component 3 and 4 in FG 40-1-9 are inherited with a component 7 and 8 in FG 23-10-1, “across all CCs” in FG 40-1-2, FG 40-1-2a, and FG 40-1-9 can be clarified as “across all CCs in a band” as well.

Proposal 5: In FG 40-1-2/2a/9, clarify the meaning of “across all CCs” as “in a band”, which is similar with a component 7 and 8 of FG 23-10-1.

	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

	40-1-2a
	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

	40-1-9
	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



Per band: FG 40-6-5

The following tables are about FG 40-6-5 and FG 23-5-1 which is a pre-requisite of FG 40-6-5 and similar structure due to those similar functionalities for group-based beam reporting.
	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
2. Max number N of beam groups (M=2 beams per beam group) in a single L1-RSRP reporting instance based on measurement on two CMR resource sets 
3. Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs
4. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets across all CCs
	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



	23-5-1
	Group based L1-RSRP reporting enhancements
	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 across all CCs
	
	Yes
	
	Group based L1-RSRP reporting enhancements are not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,3,4}
Component 2 candidate values: {2,3,4,8,16,32,64}
Component 3 candidate values: {8, 16, 32, 64, 128}

Note: component 2 and 3 are also counted in FG 16-1g and 16-1g-1
	Optional with capability signalling



As a note, both FG 40-6-5 and FG 23-5-1 have a note that components including across all CCs are also counted in FG 16-1g and FG 16-1g-1. 
The granularity of FG 16-1g (maxTotalResourcesForOneFreqRange-r16) and FG 16-1g-1 (maxTotalResourcesForAcrossFreqRanges-r16) is per UE, and based on description in TS38.306, it is per FR and across FRs, respectively, based on the following descriptions in TS38.306.

	(FG 16-1g) maxTotalResourcesForOneFreqRange-r16
Indicates the maximum total number of SSB/CSI-RS/CSI-IM resources for beam management, pathloss measurement, BFD, RLM and new beam identification for one frequency range that the UE supports. 
The capability signalling includes the following: 
· maxNumberResWithinSlotAcrossCC-OneFR-r16 indicates maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification 
· maxNumberResAcrossCC-OneFR-r16 indicates maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification. 
gNB takes into conjunction of this feature and the features beamManagementSSB-CSI-RS, maxNumberCSI-RS-BFD, maxNumberSSB-BFD and maxNumberCSI-RS-SSB-CBD when configuring SSB/CSI-RS/CSI-IM resources for beam management, pathloss measurement, BFD, RLM and new beam identification across one frequency range. 
NOTE 1: The reference slot duration is the shortest slot duration defined for the reported FR supported by the UE. 
NOTE 2: For RS configured for new beam identification, they are always counted regardless of beam failure event. 
NOTE 3: The maxNumberResWithinSlotAcrossCC-AcrossFR-r16 only counts those in active BWP but the maxNumberResAcrossCC-AcrossFR-r16 counts all configured including both active and inactive BWP. 
NOTE 4: The "configured to measure" RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted. 
NOTE 5: Regarding the "configured to measure" RS counting 
· (basic usage 1): If one resource is used for one or multiple of BFD/RLM, it is counted as one. 
· (basic usage 2): If one resource is used for one or multiple of New Beam Identification/PL-RS/L1-RSRP, add 1. 
· L1-RSRP measurement includes cases associated with reports with reportQuantity set to 'ssb-Index-RSRP', 'cri-RSRP' or with reportQuantity set to 'none' and CSI-RS-ResourceSet with trs-Info not configured. 
· If one resource is used for L1-SINR in addition to basic usage 1 & 2, add N if referred N times by one or more CSI Reporting settings with reportQuantity-r16 = 'ssb-Index-SINR-r16' or 'cri-SINR-r16'. 
	(FG 16-1g-1) maxTotalResourcesForAcrossFreqRanges-r16 
ndicates the maximum total number of SSB/CSI-RS/CSI-IM resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges (both FR1 and FR2) that the UE supports. 
The capability signalling includes the following: 
· maxNumberResWithinSlotAcrossCC-AcrossFR-r16 indicates maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs across all frequency ranges for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification. 
· maxNumberResAcrossCC-AcrossFR-r16 indicates maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs across all frequency ranges for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification. 
gNB takes into conjunction of this feature and the features maxTotalResourcesForOneFreqRange-r16, beamManagementSSB-CSI-RS, maxNumberCSI-RS-BFD, maxNumberSSB-BFD and maxNumberCSI-RS-SSB-CBD when configuring SSB/CSI-RS/CSI-IM resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges. The signalled values apply to the shortest slot duration defined in any FR(s) that are supported by the UE. 
NOTE 1: The "configured to measure" RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted. 
NOTE 2: Regarding the "configured to measure" RS counting 
· (basic usage 1): If one resource is used for one or multiple of BFD/RLM, it is counted as one. 
· (basic usage 2): If one resource is used for one or multiple of New Beam Identification/PL-RS/L1-RSRP, add 1. 
· L1-RSRP measurement includes cases associated with reports with reportQuantity set to 'ssb-Index-RSRP', 'cri-RSRP' or with reportQuantity set to 'none' and CSI-RS-ResourceSet with trs-Info not configured. 
· If one resource is used for L1-SINR in addition to basic usage 1 & 2, add N if referred N times by one or more CSI Reporting settings with reportQuantity-r16 = 'ssb-Index-SINR-r16' or 'cri-SINR-r16'. 



Also, the above FG 16-1g and FG 16-1g-1 have common pre-requisites as FG 2-24 (beamManagementSSB-CSI-RS) and FG 2-31 (maxNumberCSI-RS-BFD, maxNumberSSB-BFD, maxNumberCSI-RS-SSB-CBD) which are related to the number of reference signals for channel measurement, beam failure detection, and new beam identification.
The granularity of FG 2-24 and FG 2-31 is per band, and based on the following descriptions in TS38.306, it seems per FR reporting since a UE reports the same value for all bands in an FR.

	(FG 2-24) beamManagementSSB-CSI-RS 
Defines support of SS/PBCH and CSI-RS based RSRP measurements. The capability comprises signalling of 
· maxNumberSSB-CSI-RS-ResourceOneTx indicates maximum total number of configured one port NZP CSI-RS resources and SS/PBCH blocks that are supported by the UE to measure L1-RSRP as specified in TS 38.215 [13] within a slot and across all serving cells (see NOTE). On FR2, it is mandatory to report >=8; On FR1, it is mandatory with capability signalling to report >=8. 
· maxNumberCSI-RS-Resource indicates maximum total number of configured NZP-CSI-RS resources that are supported by the UE to measure L1-RSRP as specified in TS 38.215 [13] across all serving cells (see NOTE). It is mandated to report at least n8 for FR1. 
· maxNumberCSI-RS-ResourceTwoTx indicates maximum total number of two ports NZP CSI-RS resources that are supported by the UE to measure L1-RSRP as specified in TS 38.215 [13] within a slot and across all serving cells (see NOTE). 
· supportedCSI-RS-Density indicates density of one RE per PRB for one port NZP CSI-RS resource for RSRP reporting, if supported. On FR2, it is mandatory to report either "three" or "oneAndThree"; On FR1, it is mandatory with capability signalling to report either "three" or "oneAndThree". 
· maxNumberAperiodicCSI-RS-Resource indicates maximum number of configured aperiodic CSI-RS resources across all serving cells (see NOTE). For FR1 and FR2, the UE is mandated to report at least n4. 
NOTE: If the UE sets a value other than n0 in an FR1 band, it shall set that same value in all FR1 bands. If the UE sets a value other than n0 in an FR2 band, it shall set that same value in all FR2 bands. The UE supports a total number of resources equal to the maximum of the FR1 and FR2 value, but no more than the FR1 value across all FR1 serving cells and no more than the FR2 value across all FR2 serving cells. 
	(FG 2-31)
maxNumberCSI-RS-BFD 
Indicates maximal number of CSI-RS resources across all CCs, and across MCG and SCG in case of NR-DC, for UE to monitor PDCCH quality. In this release, the maximum value that can be signalled is 16. If the UE includes the field in an FR1 band, it shall set the same value in all FR1 bands. If the UE includes the field in an FR2 band, it shall set the same value in all FR2 bands. The UE supports a total number of resources equal to the maximum of the FR1 and FR2 value, but no more than the FR1 value across all FR1 serving cells and no more than the FR2 value across all FR2 serving cells. It is mandatory with capability signalling for FR2 and optional for FR1. 
maxNumberSSB-BFD 
Defines maximal number of different SSBs across all CCs, and across MCG and SCG in case of NR-DC, for UE to monitor PDCCH quality. In this release, the maximum value that can be signalled is 16. If the UE includes the field in an FR1 band, it shall set the same value in all FR1 bands. If the UE includes the field in an FR2 band, it shall set the same value in all FR2 bands. The UE supports a total number of resources equal to the maximum of the FR1 and FR2 value, but no more than the FR1 value across all FR1 serving cells and no more than the FR2 value across all FR2 serving cells. It is mandatory with capability signalling for FR2 and optional for FR1. 
maxNumberCSI-RS-SSB-CBD 
Defines maximal number of different CSI-RS [and/or SSB] resources across all CCs, and across MCG and SCG in case of NR-DC, for new beam identifications. In this release, the maximum value that can be signalled is 128. If the UE includes the field in an FR1 band, it shall set the same value in all FR1 bands. If the UE includes the field in an FR2 band, it shall set the same value in all FR2 bands. The UE supports a total number of resources equal to the maximum of the FR1 and FR2 value, but no more than the FR1 value across all FR1 serving cells and no more than the FR2 value across all FR2 serving cells. It is mandatory with capability signalling for FR2 and optional for FR1. The UE is mandated to report at least 32 for FR2.



To sum up, the meaning of the reported values from FG 2-24 and FG 2-31 defined in Rel-15, FG 16-1g defined in Rel-16 are same as per FR, even though their reporting granularity defined in current specification is per band for FG 2-24 and FG 2-31, and per UE for FG 16-1g.
Hence, our view is that similar treatment could be applied to FG 23-5-1 and FG 40-6-5. 
· For FG 40-6-5, we can put a note that “If the UE includes values for component 3 and 4 in an FR2 band, it shall set the same value in all FR2 bands”, since this is an FG related to STx2P which is only defined in FR2.
· For FG 23-5-1, we can put a note that “If the UE includes values for component 2 and 3 in an FR1 band, it shall set the same value in all FR1 bands. If the UE includes values for component 2 and 3 in an FR2 band, it shall set the same value in all FR2 bands”.

Proposal 6: In FG 40-6-5 and FG 23-5-1, clarify the meaning of “across all CCs” based on the added note meaning the value of component 3 and 4 in FG 40-6-5 and component 2 and 3 in FG 23-5-1 are same for all bands in each of FRs (i.e., per FR reporting).

	40-6-5
	Support grouped-based beam reporting for STx2P
	1. Support group based L1-RSRP reporting for STxMP based transmission
2. Max number N of beam groups (M=2 beams per beam group) in a single L1-RSRP reporting instance based on measurement on two CMR resource sets 
3. Maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs
4. Maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets across all CCs
	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
Note: If the UE includes values for component 3 and 4 in an FR2 band, it shall set the same value in all FR2 bands
	Optional with capability signaling



	23-5-1
	Group based L1-RSRP reporting enhancements
	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 across all CCs
	
	Yes
	
	Group based L1-RSRP reporting enhancements are not supported
	Per band
	n/a
	n/a
	n/a
	Component 1 candidate values: {1,2,3,4}
Component 2 candidate values: {2,3,4,8,16,32,64}
Component 3 candidate values: {8, 16, 32, 64, 128}

Note: component 2 and 3 are also counted in FG 16-1g and 16-1g-1
Note: If the UE includes values for component 2 and 3 in an FR1 band, it shall set the same value in all FR1 bands. If the UE includes values for component 2 and 3 in an FR2 band, it shall set the same value in all FR2 bands.
	Optional with capability signalling



Per band: others
Above Clause 10.1, 10.2, and 10.3 discussed on what the meaning of “across all CCs” in some FGs defined in Rel-17 and 18, especially what RAN2 asked, and all FGs above have similarity with the legacy FGs in Rel-15/16/17 and even Rel-18. Hence, inheriting such structures and principles from legacy FGs in Rel-15/16/17and even Rel-18 seem reasonable and appropriate.
However, if we adopt a certain per band capability reporting in future which may be independent with legacy FGs in Rel-15/16/17 and if we add component including “across all CCs”, we would like to show our views on how to interpret the meaning of “across all CCs”, and would like to further discuss which option could be considered from now.
· 1) Component including “across all CCs” in per band reporting can mean that “across all CCs in a band”. This is straightforward way to understand the meaning of component included in per band reporting, and also UE can report band specific values. But if a UE reports like this, depending on the cases of BC configuration, UE may under-report for a certain band.
· 2) Component including “across all CCs” in per band reporting can mean that “across all CCs in any BC containing the band”. As in 1), although interpreting this as within each band is feasible, this would put considerable complication at a UE side since what eventually matters would be the total complexity in each BC. Since one band can be included in multiple different BC’s with different number of bands, it is not easy for a UE to decide the capability number within each band considering all possible BCs it belongs to. Hence, we think the interpretation for per band type as ‘across all CCs in any BC including the band’ can be one way. But, based on this way, a UE may report same value for each band included in the same BC, which could be inflexible and redundant.

Proposal 7: For per band capability reporting which may have irrelevant structure with legacy FGs in Rel-15/16/17 and even Rel-18, consider between two things.
· 1) Component including “across all CCs” in per band reporting can mean that “across all CCs in a band”.
· 2) Component including “across all CCs” in per band reporting can mean that “across all CCs in any BC containing the band”.

Per BC: FG 40-2-8
The following is about FG 40-2-8.

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



For FG 40-2-8, since this is per BC reporting, based on RAN2’s understanding, it is clear on “across all CCs” meaning across all CCs in a band combination (i.e., across all CCs in all bands in a band combination), which is same with us.

Proposal 8: In FG 40-2-8, clarify the meaning of “across all CCs” as “in a BC”.
	40-2-8
	Maximum number of TAGs across all CCs 
	Maximum number of TAGs across all CCs in a BC
	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



Per band and Per BC: 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
The following is about FG 40-3-1/1a/3/5/5a/7/8, FG 40-3-2-1/1a/2/5/6, and FG 40-3-3-1/5.
First, FG 40-3-1/1a/3/5/5a/7/8 are related to Rel-18 CJT CSI which are all defined as both per band and per BC signaling.
	40-3-1-1
	Basic feature for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of mode 2 for Rel-16 eType-II codebook refinement for multi-TRP CJT 
2. Support for PMI subband R=1.
3. Support of parameter combinations with L=2,4 
4. Support of rank 1,2
5. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT]
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs 
7. Scaling factor X for CPU occupation counting for Rel-16-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	2-35
	Yes
	N/A
	Mode 2 for Rel-16-based CJT type-II codebook is not supported
	Per band and Per BC
	No
	N/A
	N/A
	Component 5 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

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

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

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

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

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

	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	1. Support of Rel-16 eType-II codebook refinement for multi-TRP CJT with PMI subband R=1.
2. Support of parameter combinations with L=2,4 
3. Support of rank 1,2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT]
5. Supported frequency basis selection mode 1, i.e., common frequency basis selection among different TRPs with FD basis selection integer frequency offset
	40-3-1-1
	Yes
	N/A
	Mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset is not supported 
	Per band and Per BC
	N/A
	N/A
	N/A
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling

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

	40-3-1-5
	Basic feature for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT
2. Support of PMI subband R=1.
3. Support of parameter combinations with M=1 
4. Support of rank 1,2
5. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
6. Supported frequency basis selection mode 2, i.e., common frequency basis selection among different TRPs
7. Scaling factor X for CPU occupation counting for Rel-17-based CJT type-II codebook
8. Maximum number of NZP CSI-RS resources in one NZP CSI-RS resource set associated with multi-TRP CJT
	2-35
	Yes
	N/A
	Mode 2 for Rel-17-based CJT type-II codebook is not supported
	Per band and
Per BC 
	No
	N/A
	N/A
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

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

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

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

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

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

	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with PMI subband R=1.
2. Support of parameter combinations with M=1 
3. Support of rank 1,2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource associated with multi-TRP CJT
b) Maximum total number of NZP CSI-RS resource associated with multi-TRP CJT
c) Maximum total number of Tx ports of NZP CSI-RS resources associated with multi-TRP CJT
5. Supported frequency basis selection mode 1, i.e., common frequency basis selection among different TRPs with FD basis selection integer frequency offset
	40-3-1-5
	Yes
	N/A
	Mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Component 4 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling

	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with M=2 and PMI subband R=1
2. {Max # of Tx ports in one resource set, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with M=2 and R=1
	40-3-1-5 or 40-3-1-5a
	Yes
	N/A
	M=2 and R=1 for Rel-17-based CJT codebook are not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling

	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for multi-TRP CJT with PMI subband R=2.
2. {Max # of Tx ports in one resource set, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=2


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



Second, FG 40-3-2-1/1a/2/5/6 are related to Rel-18 Doppler CSI which are all defined as both per band and per BC signaling.
	40-3-2-1
	Support of Rel-16-based doppler CSI
	1. Support X=1 CQI based on the first/earliest slot of the CSI reporting window and the first/earliest predicted PMI (TDCQI=’1-1’)
2. Support of Rel-16 eType-II regular codebook refinement for predicted PMI with PMI subband R=1 
3. Support parameter combinations with L=2,4 
4. Support for rank = 1,2
5. A list of supported combinations, each combination is { Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
7. Value of Y for CPU occupation (OCPU = Y.N4), when P/SP-CSI-RS is configured for CMR
8. Value of Y for CPU occupation (OCPU = Y.K), when A-CSI-RS is configured for CMR
9. Support for the size of DD-basis, N4=1
10. Scaling factor for active resource counting Kp
	2-35
	Yes
	N/A
	Rel-16 based Type II doppler codebook is not supported
	Per band 
and Per BC
	N/A
	N/A
	N/A
	Component 5 candidate values
a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

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

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

Note: When N4=1, OCPU =4

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

Note: when K=12, OCPU =8

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

	Optional with capability signaling









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


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

	40-3-2-2
	Support R=2 for Rel-16-based doppler codebook  
	A list of supported combinations {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports}, across all CCs simultaneously, with R=2
	40-3-2-1
	Yes
	N/A
	R=2 for Rel-16-based doppler codebook is not supported
	Per band and per BC
	N/A
	N/A
	N/A
	Candidate values for component 1:
 - Maximum 16 triplets
 - Max # of Tx ports in one resource: {4,8,12,16,24,32}
 - Max # resources: {1 to 64}
 - Max # total ports: {4 to 256}
	Optional with capability signaling

	40-3-2-5
	Support of M=2 and R=1 for Rel-17-based doppler codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with M=2 and PMI subband R=1
2. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource 
b) Maximum total number of NZP CSI-RS resource 
c) Maximum total number of Tx ports of NZP CSI-RS resources
	40-3-2-4
	Yes
	N/A
	M=2 and R=1 for Rel-17-based doppler codebook is not supported
	Per-band 
and Per-BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling

	40-3-2-6
	Support R=2 for Rel-17-based doppler codebook  
	1. Support of Rel-17 FeType-II port selection codebook refinement for predicted PMI with PMI subbands R=2
2. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
a) Maximum number of Tx ports in one NZP CSI-RS resource 
b) Maximum total number of NZP CSI-RS resource 
c) Maximum total number of Tx ports of NZP CSI-RS resources
	40-3-2-4
	Yes
	N/A
	R=2 for Rel-17-based doppler codebook is not supported 
	Per band and per BC
	N/A
	N/A
	N/A
	Component 2 candidate values:
a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}
	Optional with capability signaling




Third, FG 40-3-3-1/5 are related to Rel-18 TDCP reporting which are all defined as both per band and per BC signaling.
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
3. Support of amplitude report
4. Value of X for CPU occupation (OCPU=(Y+1).X)
5. Support to configure KTRS = 1 TRS resource set
6. Maximum number of simultaneously active CSI-RS resources for TDCP across all CCs
	2-35
	Yes
	N/A
	Time Domain Channel Properties report is not supported
	Per band and Per BC
	N/A
	N/A
	N/A
	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

	40-3-3-5
	Number of CSI-RS resources for TDCP
	1. Maximum number of configured CSI-RS resources for TDCP per CC
2. Maximum number of configured CSI-RS resources for TDCP across all CCs
3. Maximum number of simultaneously active CSI-RS resources for TDCP per CC
	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



For all FGs above, they are defined per band and per BC signaling separately, and include “across all CCs”. Since those two per band and per BC for each FG can be used together, the meaning of “across all CCs” in per band signaling could be “in a band”, and in per BC signaling could be “in a BC” so that gNB can understand what the UE’s capability per band and per BC, considering each of BCs.

Proposal 9: In FG 40-3-1/1a/3/5/5a/7/8, FG 40-3-2-1/1a/2/5/6, and FG 40-3-3-1/5, which are defined as per band and per band BC, clarify the meaning of “across all CCs” in per band signaling as “in a band” and in per BC signalling as “in a BC”.


Per FSPC: FG 40-7-2a
The following table is about FG 40-7-2a and FG 2-15a.

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



	2-15a
	Association between CSI-RS and SRS
	1) Support association between NZP-CSI-RS and SRS resource set via RRC parameter “SRSresoureset” 
2) A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously.
	2-15
	srs-AssocCSI-RS
SEQUENCE (SIZE (1..maxNrofCSI-RS-Resources)) OF {
2.1. maxNumberTxPortsPerResource
2.2. maxNumberResourcesPerBand
2.3. totalNumberTxPortsPerBand
}
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signalling
Component-2: 
Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{2, 4, 8, 12, 16, 24, 32}
The candidate value set of the max # of resources is:
{from 1 to 64}
The candidate value set of total # of ports is:
{from 2 to 256}

	
	
	
	
	csi-RS-IM-ReceptionForFeedbackPerBandComb {
2.2. maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC
2.3. totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC
}
	CA-ParametersNR-v1540
	
	
	
	



FG 40-7-2a is related to association between CSI-RS and SRS for non-codebook 8TX PUSCH operation, which is inherited by FG 2-15a defined in Rel-15 and also has similar descriptions.
One difference between FG 40-7-2a and FG 2-15a is reporting granularity, where FG 40-7-2a is defined as per FSPC, but FG 2-15a is defined as both per band and per BC. We think that the reason why the granularity of FG 40-7-2a is per FSPC is based on RAN2’S guidance that it is recommended to avoid defining capabilities with re-requisite on a finer granularity [3] and the granularity of FG 40-7-2 which is a pre-requisite of FG 40-7-2a is per FSPC.
However, if the intention of introducing FG 40-7-2a is to mimic the structure of that of Rel-15, then our view is that we need to reuse the structure of Rel-15, then at least for “across all CCs”, it should be reported by per BC signaling, which is also separately reported as per BC in FG 2-15a. The granularity of FG 40-7-2a is per FSPC now, so “across all CCs” in per FSPC reporting does not make sense. Hence, we can put a note that component 2 with “across all CCs” can be separately reported as per BC, which the same note is already adopted in Rel-18 NES UE feature (e.g., FG 42-2a).

Proposal 10: In FG 40-7-2a, component 2 with “across all CCs” can be separately reported as per BC.
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRS-ResourceSet" for noncodebook 8Tx PUSCH operation
2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously
	40-7-2
	yes
	n/a
	Association between CSI-RS and SRS for non-codebook case is not supported
	Per FSPC
	No
	No
	No
	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}
Note: Component 2 is reported per BC.
	Optional with capability signalling




Rel-17 UE capabilities
[bookmark: _GoBack]We would like to clarify the granularity of “across all CCs” for the below Rel-17 capabilities for correction.

2.4.1 
2.4.2 
2.4.3 
2.4.4 
2.4.5 
2.4.6 
2.4.7 
2.4.8 
2.4.8.1 FG 23-7-1 (mTRP-CSI-EnhancementPerBand-r17, mTRP-CSI-EnhancementPerBC-r17)
The following table is FG 23-7-1 which is defined as both per band and per BC signaling. Similar with Rel-18 FGs which are defined as both per band and per BC described in Clause 10.6 in this contribution, the meaning of “across all CCs” in per band signaling could be “in a band”, and in per BC signaling could be “in a BC”.

	23-7-1
	Basic Features of CSI Enhancement for Multi-TRP
	1. Support of NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis: Support of N=1
2. Maximum number of NZP CSI-RS resources in one CSI-RS resource set: Ks,max
3. CSI report mode selection of mode 1 with X=0 and/or mode 2
4. A list of supported combinations, up to 16, across all CCs simultaneously, where each combination is
b) Maximum number of Tx ports in one NZP CSI-RS resource associated with an NCJT measurement hypothesis 
c) Maximum total number of CMRs for NCJT measurement
d) Maximum total number of Tx ports of NZP CSI-RS resources associated with NCJT measurement hypotheses
5. Supported codebook modes for NCJT CSI
	
	Yes
	
	CSI Enhancement for Multi-TRP is not supported
	Per band and per BC
	n/a
	n/a
	n/a
	Component 2 candidate value set: {2, 3, 4, 5, 6, 7, 8}

Component 3 candidate value set: { mode 1 with X=0, mode 2, both}

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

Component 5 candidate values: {mode 1, both mode 1 and mode 2}
	Optional with capability signalling



In addition to RAN2 discussion, we think that there are some issues in this FG as follows. 
· First, two capabilities (per band and per BC) are supposed to be jointly used, but neither 38.306 nor 38.331 captures it. 
· For components 1, 2, 3, and 5, an interpretation is needed when a UE declares both per band and per BC signaling. 
· For component 2, the minimum number between per band and per BC can be applied for each band. 
· For component 1, 3 and 5, some interpretations are necessary, whether an intersection or union of reported values from per band and per BC signaling can be applied for each band (e.g., considering BC1 containing band1 and band2, and for component 3: mode 1 with X=0 and mode 2  are reported by per band for band1 and band2, respectively, but mode 1 with X=0 is reported by per BC for BC1).

Proposal 11: For per band and per BC signalling for FG 23-7-1, the followings are further considered.
· Description on joint utilization on per band and per BC signalings
· Clarification on component 1, 2, 3, and 5
· For component 2, the minimum number between per band and per BC can be applied for each band.
· For component 1, 3, and 5, an intersection of reported values from per band and per BC signaling can be applied for each band.

2.4.8.2 FG 23-5-1 (mTRP-GroupBasedL1-RSRP-r17)
For our view on FG 23-5-1, please see Clause 10.3 in this contribution.

2.4.8.3 FG 23-1-2 (unifiedJointTCI-mTRP-InterCell-BM-r17)
The following table is about FG 23-1-2.

	23-1-2
	Inter-cell beam measurement and reporting (for inter-cell BM and mTRP)
	1. Support of L1-RSRP measurement and reporting on SSB(s) with PCI(s) different from serving cell PCI
2. Support of up to K SSBRI-RSRP pairs in one report where a pair is associated with a PCI different from serving cell PCI can be reported
3. The maximum number of RRC-configured PCI(s) different from serving cell PCI for L1-RSRP measurement
4. The max number of SSB resources configured to measure L1-RSRP within a slot with PCI(s) same as or different from serving cell PCI across all CC
	
	Yes
	
	Inter-cell beam measurement and reporting (for inter-cell BM and mTRP) is not supported
	per band
	n/a
	n/a
	n/a
	Component 3 candidate values: {1, 2, 3, 4, 5, 6, 7}
Component 4 candidate values: {1, 2, 4, 8}

Note: K is equal to maxNumberNonGroupBeamReporting

Note: component 4 is also counted in FG16-1g/16-1g-1
	Optional with capability signalling



Similar with FG 40-6-5 and FG 23-5-1 discussed in Clause 10.3 in this contribution, FG 23-1-2 has a note that component 4 including across all CCs are also counted in FG 16-1g and FG 16-1g-1. Hence, similar treatment as in FG 23-5-1 and FG 40-6-5 could be applied to FG 23-1-2 as well.

Proposal 12: In FG 23-1-2, clarify the meaning of “across all CCs” based on the added note meaning the value of component 4 in FG 23-1-2 is same for all bands in each of FRs (i.e., per FR reporting).

	23-1-2
	Inter-cell beam measurement and reporting (for inter-cell BM and mTRP)
	1. Support of L1-RSRP measurement and reporting on SSB(s) with PCI(s) different from serving cell PCI
2. Support of up to K SSBRI-RSRP pairs in one report where a pair is associated with a PCI different from serving cell PCI can be reported
3. The maximum number of RRC-configured PCI(s) different from serving cell PCI for L1-RSRP measurement
4. The max number of SSB resources configured to measure L1-RSRP within a slot with PCI(s) same as or different from serving cell PCI across all CC
	
	Yes
	
	Inter-cell beam measurement and reporting (for inter-cell BM and mTRP) is not supported
	per band
	n/a
	n/a
	n/a
	Component 3 candidate values: {1, 2, 3, 4, 5, 6, 7}
Component 4 candidate values: {1, 2, 4, 8}

Note: K is equal to maxNumberNonGroupBeamReporting

Note: component 4 is also counted in FG16-1g/16-1g-1
Note: If the UE includes values for component 4 in an FR1 band, it shall set the same value in all FR1 bands. If the UE includes values for component 4 in an FR2 band, it shall set the same value in all FR2 bands.
	Optional with capability signalling



2.4.8.4 FG 23-2-1d (mTRP-PDCCH-Case2-1SpanGap-r17)
The following table is about FG 23-2-1d which has “per FS” reporting granularity.

	23-2-1d
	PDCCH repetition for Case 2 PDCCH monitoring with a span gap

	1. Support of PDCCH repetition for PDCCH monitoring of any occasions with span gap as defined in FG 3-5b.
2. Supported mode of PDCCH repetition
3. X per CC
4. X across all CCs
	3-5b, 23-2-1
	Yes
	
	PDCCH repetition for Case 2 PDCCH monitoring with a span gap is not supported

	Per FS
	n/a
	n/a
	n/a
	This capability is necessary for each SCS.

Component 2 candidate values: {intra-span, inter-span, both}

Component 3 candidate values: {4, 8, 16, 32, 44, 64, no limit} 

Component 4 candidate values: {4, 8, 16, 32, 44, 64, 128, 256, 512, no limit}

Note: 
· Components 3 and 4 are reported only if UE supports inter-span PDCCH repetition. 
· The limit (X) is associated with the total number of linked candidates of which the first candidate is received and the second one has not been received at any given span, where “received” and “not been received” is wrt the end of the corresponding span of PDCCH candidate. 
· The limit X is indicated as a total count assuming count 1 for AL=1; 2 for AL=2; 4 for AL=4 or 8 or 16.
· Candidate value “no limit” does not imply BD limit can be exceeded
	Optional with capability signalling



As discussed in Clause 10.4 in this contribution, from the perspective of UE’s implementation, since what eventually matters would be the total complexity in each BC, so even for per FS reporting, two options discussed in Clause 10.4 in this contribution can be considered as well.

Proposal 13: For per FS capability reporting, consider between two things.
· 1) Component including “across all CCs” in per FS reporting can mean that “across all CCs in a band”.
· 2) Component including “across all CCs” in per FS reporting can mean that “across all CCs in a BC”.



3 UE features for NES


- Regarding limits in FG42-6 for joint operation of power domain and spatial domain adaptation
It was agreed in RAN1#116 to introduce FG42-6 for joint operation of power domain and spatial domain adaptation. The remaining issue is how to determine limits for the joint operation. If a UE has different capabilities between SD and PD adaptation, i.e., different values for corresponding components between SD and PD adaptation, we prefer to set the limit as a minimum one between different values in order to minimize UE burden.
Proposal 14: Add a note in FG 42-6 for joint operation of power and spatial domain adaptation that ‘Note: The limit for the joint operation is set as a minimum between values for corresponding components in each SD and PD adaptation’.
- Regarding FFS in Prerequisite feature groups for FG42-1, FG42-1a/b/c, FG42-2 and FG42-2a/b/c
FG2-33 and FG2-35 can be reused for all FGs related to SD and PD adaptation as baseline. Hence we suggest to include FG2-33 and FG2-35 as prerequisite feature groups of all FGs related to SD and PD adaptation.
Proposal 15: For all FGs related to SD and PD adaptation, add FG2-33 and FG2-35 as prerequisite feature groups.
- Regarding Component 9 in FG42-1, FG42-1a/b/c, FG42-2, FG42-2b and Component 8 in FG42-2a/c
Regarding the component 8/9 (“the total number of reporting setting”) in FGs, it is clear that the value is for each report type, and this is associated with UE capability defined in FG2-35. The value of component 8/9 will be used instead of the values for component 1 and 2 in FG2-35, when CSI reporting with sub-configuration for SD and PD adaptation is configured. In case of UE is configured with Rel-18 NES CSI report and legacy CSI report, to be clear the intention of component 8/9, we propose to add Note for component 9 (in FG42-1, FG42-1a/b/c, FG42-2 and FG42-2b) and component 8 (in FG42-2a/c).
Proposal 16:
- Add a note in FG42-1, FG42-1a/b/c, FG42-2 and FG42-2b that ‘Note: the value reported in component 9 is used instead of the values in FG2-35 for BWP when CSI report configuration in the BWP includes report setting(s) with sub-configurations’.
- Add a note in FG42-2a/c that ‘Note: the value reported in component 8 is used instead of the values in FG2-35 for BWP when CSI report configuration in the BWP includes report setting(s) with sub-configurations’.
- Regarding limits in FG42-1a/c and FG42-2a/c when PUCCH and PUSCH are configured
It was agreed in RAN1#116 that FG42-1a and FG42-2a are further split for PUCCH and PUSCH, respectively. The remaining issue is how to determine limits when PUCCH and PUSCH are configured for BWP. We’d like to avoid that both FG42-1a/c have component 9 and both FG42-2a/c have component 8 implying that the number of sub-configurations are counted towards separate limits for PUCCH and PUSCH, which is undesirable for UE complexity.
Proposal 17:
- Add a note in FG42-1a/c that ‘Note: A UE shall declare the same value for component 9 to indicate the combined total limit for PUCCH and PUSCH’.
- Add a note in FG42-2a/c that ‘Note: A UE shall declare the same value for component 8 to indicate the combined total limit for PUCCH and PUSCH’.

- Regarding Component 4, 5, 6, 7 in FG42-1, 42-1a/b/c, 42-2, 42-2b and Component 3, 4, 5, 6 in FG42-2a/c
First of all, it is clear the values in Component 4, 5, 6, 7 in FG42-1, 42-1a/b/c, 42-2, 42-2b and Component 3, 4, 5, 6 in FG42-2a/c are related to Component 4, 5, 6, 7 in FG2-33. Those values in Rel-18 FGs will be used instead of the values for Component 4~7 in FG2-33, when CSI reporting setting(s) with sub-configurations is configured. In case of UE is configured with Rel-18 NES CSI report and legacy CSI report, to be clear the intention of Rel-18 FGs, we propose to add Note for FG42-1, FG42-1a/b/c, FG42-2, FG42-2b and FG42-2a/c.
Proposal 18:
- Add the following notes in FG42-1, 42-1a/b/c, 42-2, 42-2b:
    = ‘The value reported in component 4 or 5 is used for CC when CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations’.
    = ‘The value reported in component 6 or 7 is used when CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations’
-  Add the following notes in 42-2a/c: 
    = ‘The value reported in component 3 or 4 is used for CC when CSI report configuration in the active BWP of the CC includes report setting(s) with sub-configurations’.
    = ‘The value reported in component 5 or 6 is used when CSI report configuration in the active BWP of any CC includes report setting(s) with sub-configurations’
In terms of components related to maximum number of simultaneous NZP-CSI-RS resource and maximum number of total CSI-RS ports in simultaneous NZP-CSI-RS resources per CC or in active BWPs across all CCs, it is still unclear how to determine maximum value and how to count number of simultaneous NZP-CSI-RS resource and CSI-RS ports per CC or in active BWPs across all CCs not only when both Rel-18 CSI report and legacy CSI report are configured but also when different types of adaptations or CSI reporting are configured on each CCs and/or each active BWPs in a CC. First, to count NZP-CSI-RS resource and CSI-RS ports, it would be reasonable to count all NZP-CSI-RS resource and CSI-RS ports for legacy reporting settings, Rel-18 reporting settings across all reporting types and all types of adaptation which is similar as component 9 of FG42-1, FG42-1a/b/c, FG42-2, FG42-2b. 
Regarding to determine maximum value of components, we propose to use one value for all these FGs. It would be straightforward way to inherit the philosophy applied for FG2-33 which is a legacy counterpart of all of FG42-1, 42-1a/b/c, 42-2, 42-2a/b/c.
Proposal 19: 
Add a note in all FGs that ‘Note: For components 4~7 in FG42-1, 42-1a/b/c, 42-2, 42-2b and components 3~6 in FG42-2a/c, NZP-CSI-RS resource and CSI-RS ports are counted for legacy reporting settings, Rel-18 reporting settings across all reporting types and all types of adaptation. The UE shall declare the same value in all of FG42-1, 42-1a/b/c, 42-2, 42-2a/b/c to indicate the combined total limit across legacy reporting settings plus all Rel-18 reporting types and adaptation methods the UE supports’.

4 UE features for NR-NTN

FG 44-1

	44. NR_NTN_enh
	44-1
	PUCCH repetition on common PUCCH resource
	1. Support repetition transmission of PUCCH for Msg4 HARQ-ACK on common PUCCH resource (i.e., PUCCH resource before dedicated configuration is provided)
2. Support receiving repetition factor in system information
3. Support receiving repetition factor in DCI format 1_0 with CRC scrambled by TC-RNTI scheduling Msg4 PDSCH
4. Support Msg3 to report capability for PUCCH Msg4 HARQ-ACK repetition
5. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration
6. Support of RSRP threshold for Msg4 HARQ-ACK repetition on common PUCCH resources
	
	Yes
	No
	UE does not support PUCCH repetition for common PUCCH resources
	Per Band
	N/A
	N/A
	N/A
	A UE that includes LCID codepoint = one of {2, 3, 4, 5, 6, 7} for UL CCCH when the LX field is set to 1 must support FG 44-1

[Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling



The remaining issue is whether this feature applies to both TN and NTN. While it is understood that FG44-1 can be applied to TN without any modifications, it should be noted that the enhancement is not targeted for TN within the NTN WID. If certain operators desire this feature for their networks, then we are willing to accept. However, if there is no such demand, it would be premature to discuss this matter at present. We can further address this issue during the Rel-19 TEI scope if necessary.

Proposal 20: Confirm the following note in FG 44-1
· Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
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