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1	Introduction
[bookmark: OLE_LINK62][bookmark: OLE_LINK63]In [1], RAN2 asks one question related to UE capabilities with "across all CCs”.
In this contribution, we discuss the relevant RAN1 background, and provide a draft LS response in the appendix.
[bookmark: _Ref178064866]2	Discussion
In [1], RAN2 asked the following questions related to UE capabilities where the description include the statement “across all CCs”:
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

For a UE capability that is reported per band, the addition of “across all CCs” means that the capability is shared between all configured serving cells in the band. We propose to clarify this:
[bookmark: _Toc165967369]Clarify that for a UE capability reported per band, “across all CCs” means “across all CCs in the band.”, i.e., replace “across all CCs” with “across all CCs in the band”.
This change is applied for the following FGs that are reported per band:
FG 40-1-1/2/2a/7/9 
FG 42-1/1a/1b/2/2a/2b 
FG 40-6-5 
A similar reasoning applies for features that are reported per FS (per band per BC): the capability is shared between all configured serving cells in the corresponding band:
[bookmark: _Toc165967370]Clarify that for a UE capability reported per FS, “across all CCs” means “across all CCs in the band.”, i.e., replace “across all CCs” with “across all CCs in the band”.
Note that this also implies that if a UE reports a FG per FS in a BC with band A + band A (i.e., for intra-band CA), the UE would report the same value for any component that is reported “across all CCs in the band” for the two bands in the BC.
This change is then applied for the following FGs that are reported per FS:
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 55-6h 
For FG 40-2-8, the granularity is “per BC”, and here we propose to clarify that it applies for across all CCs in a band combination:
[bookmark: _Toc165967371]Clarify that for a UE capability reported per BC, “across all CCs” means “across all CCs in the band combination.”, i.e., replace “across all CCs” with “across all CCs in the band combination”.
FG 40-7-2a is signaled per FSPC:
	40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	1. Support association between NZP-CSI-RS and SRS resource set via RRC parameter "SRS-ResourceSet" for noncodebook 8Tx PUSCH operation
2. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources, and total # of Tx ports} across all CCs simultaneously



It is counterintuitive to signal a FG per FSPC when the capability is clearly aggregated across multiple CCs. Here we propose to fix this and change the granularity to “per FS”, and at the same time change “across all CCs” to “across all CCs in the band”:
[bookmark: _Toc165967372]Change the granularity of FG 40-7-2a to “per FS” and replace “across all CCs” with “across all CCs in the band”.
The changes related to Rel-18 are captured in [2].
RAN2 also asks about the following Rel-17 capabilities:
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 
We note that mTRP-CSI-EnhancementPerBC-r17 is reported with granularity “per BC”, which means the interpretation should be clear. For the remaining capabilities, a similar procedure as for Rel-18 can be applied: 
[bookmark: _Toc165967373]Clarify that for a UE capability reported per band or FS, “across all CCs” means “across all CCs in the band.”, i.e., replace “across all CCs” with “across all CCs in the band”.
A draft LS response is provided in the appendix.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Clarify that for a UE capability reported per band, “across all CCs” means “across all CCs in the band.”, i.e., replace “across all CCs” with “across all CCs in the band”.
Proposal 2	Clarify that for a UE capability reported per FS, “across all CCs” means “across all CCs in the band.”, i.e., replace “across all CCs” with “across all CCs in the band”.
Proposal 3	Clarify that for a UE capability reported per BC, “across all CCs” means “across all CCs in the band combination.”, i.e., replace “across all CCs” with “across all CCs in the band combination”.
Proposal 4	Change the granularity of FG 40-7-2a to “per FS” and replace “across all CCs” with “across all CCs in the band”.
Proposal 5	Clarify that for a UE capability reported per band or FS, “across all CCs” means “across all CCs in the band.”, i.e., replace “across all CCs” with “across all CCs in the band”.
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1. Overall Description:
RAN1 thanks RAN2 for the LS on questions and recommendations to Rel-18 RAN1 UE features list and would like to provide the following response on topic 3:

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


Answer: 
For UE capabilties that are reported per band or per FS, the intention of the statement “across all CCs” is that the capability is applied across all CCs in the band. 

For the rel-18 features, this change will be applied in the upcoming LS on UE features. For the Rel-17 features mentioned in the RAN2 LS, the following changes should be applied:
	mTRP-CSI-EnhancementPerBand-r17
Indicates support of CSI enhancements for multi-TRP including support of NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis with N=1.
This feature also includes following parameters:
-	maxNumNZP-CSI-RS-r17 indicates the maximum number of NZP CSI-RS resources in one CSI-RS resource set: Ks,max
-	cSI-Report-mode-r17 indicates the CSI report mode selection. Mode1 indicates mode 1 with X=0, mode2 indicates mode 2, both indicate the support of both mode 1 with X=0 and mode 2.
-	A list of supported combinations, up to 16, across all CCs in a band simultaneously, where each combination includes:
-	maxNumTx-Ports-r17 indicates the maximum number of Tx ports in one NZP CSI-RS resource associated with an NCJT measurement hypothesis
-	maxTotalNumCMR-r17 indicates the maximum total number of CMRs for NCJT measurement
-	maxTotalNumTx-PortsNZP-CSI-RS-r17 indicates the maximum total number of Tx ports of NZP CSI-RS resources associated with NCJT measurement hypotheses
-	codebookModeNCJT-r17 indicates the supported codebook modes for NCJT CSI.
	Band
	No
	N/A
	N/A

	mTRP-CSI-EnhancementPerBC-r17
Indicates support of CSI enhancements for multi-TRP including support of NZP CSI-RS resource pairs used as CMR (channel measurement resource) pairs for NCJT measurement hypothesis with N=1.
This feature also includes following parameters:
-	maxNumNZP-CSI-RS-r17 indicates the maximum number of NZP CSI-RS resources in one CSI-RS resource set: Ks,max
-	cSI-Report-mode-r17 indicates the CSI report mode selection. Mode indicates mode 1 with X=0, mode2 indicates mode 2, both indicate the support of both mode 1 with X=0 and mode 2.
-	A list of supported combinations, up to 16, across all CCs in a band combination simultaneously, where each combination is
-	maxNumTx-Ports-r17 indicates the maximum number of Tx ports in one NZP CSI-RS resource associated with an NCJT measurement hypothesis
-	maxTotalNumCMR-r17 indicates the maximum total number of CMRs for NCJT measurement
-	maxTotalNumTx-PortsNZP-CSI-RS-r17: indicates the maximum total number of Tx ports of NZP CSI-RS resources associated with NCJT measurement hypotheses
-	codebookMode-NCJT-r17 indicates the supported codebook modes for NCJT CSI.
	BC
	No
	N/A
	N/A

	mTRP-GroupBasedL1-RSRP-r17
Indicates the support of group based L1-RSRP reporting enhancements.
This feature also includes following parameters:
-	maxNumBeamGroups-r17 indicates the maximum 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.
-	maxNumRS-WithinSlot-r17 indicates the maximum number of SSB and CSI-RS resources for measurement in both CMR sets within a slot across all CCs in a band.
-	maxNumRS-AcrossSlot-r17 indicates the maximum number of configured SSB and CSI-RS resources for measurement in both CMR sets across all CCs in a band.
maxNumRS-WithinSlot-r17 and maxNumRS-AcrossSlot-r17 are also counted in maxTotalResourcesForOneFreqRange-r16 and maxTotalResourcesForAcrossFreqRanges-r16.
	Band
	No
	N/A
	N/A

	unifiedJointTCI-mTRP-InterCell-BM-r17
Indicates the support of inter-cell beam measurement and reporting for inter-cell BM and mTRP. This feature includes support of L1-RSRP measurement and reporting on SSB(s) with PCI(s) different from serving cell PCI (additional PCI) and 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, where K is equal to maxNumberNonGroupBeamReporting.

This feature also includes following parameters:
-	maxNumAdditionalPCI-L1-RSRP-r17 indicates the maximum number of RRC-configured] PCI(s) different from serving cell PCI for L1-RSRP measurement.
-	maxNumSSB-ResourceL1-RSRP-AcrossCC-r17 indicates the maximum 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] in a band.

NOTE:	maxNumSSBResource-L1-RSRP-AcrossCC-r17 is also counted in maxTotalResourcesForOneFreqRange-r16/ maxTotalResourcesForAcrossFreqRanges-r16.
	Band
	No
	N/A
	N/A

	mTRP-PDCCH-Case2-1SpanGap-r17
Indicates the support of PDCCH repetition for PDCCH monitoring of any occasions with span gap as defined in pdcch-MonitoringAnyOccasionsWithSpanGap for each SCS with the following parameters:
-	supportedMode-r17 indicates supported mode of PDCCH repetition.
-	limitX-PerCC-r17: limit (X) per CC.
-	limitX-AcrossCC-r17: limit (X) per across all CCs in a band.

The limit (X) is 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 with respect to the end of the corresponding span of PDCCH candidate. It is indicated as a total count assuming count 1 for AL=1; 2 for AL=2; 4 for AL=4 or 8 or 16.
The UE indicates limitX-PerCC-r17 and limitX-AcrossCC-r17 if supportedMode-r17 is set to inter-span or both. A candidate value "nolimit" does not imply BD limit can be exceeded.
The UE indicating support of this feature shall also indicate support of pdcch-MonitoringAnyOccasionsWithSpanGap and mTRP-PDCCH-Repetition-r17.
	FS
	No
	N/A
	N/A

	mTRP-PDCCH-legacyMonitoring-r17
Indicates the support of PDCCH repetition with Rel-16 PDCCH monitoring capability as defined in pdcch-Monitoring-r16 for 15kHz and 30kHz SCS with the following parameters:
-	supportedMode-r17 indicates the supported mode of PDCCH repetition.
-	limitX-PerCC-r17 indicates the limit (X) per CC.
-	limitX-AcrossCC-r17 indicates the limit (X) per across all CCs in a band.

The limit (X) is 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 with respect to the end of the corresponding span of PDCCH candidate. It is indicated as a total count assuming count 1 for AL=1; 2 for AL=2; 4 for AL=4 or 8 or 16.
The UE indicates limitX-PerCC-r17 and limitX-AcrossCC-r17 if supportedMode-r17 is set to inter-span or both. A candidate value "nolimit" does not imply BD limit can be exceeded.
The UE indicating support of this feature shall also indicate support of pdcch-Monitoring-r16 and mTRP-PDCCH-Repetition-r17.
	FS
	No
	N/A
	N/A




ACTION: 	RAN1 kindly asks RAN2 to take the above information into account.

3. Date of Next TSG-RAN1 Meetings:	
3GPP TSG RAN WG1#118	19 – 23 August 2024	Maastricht, The Netherlands
3GPP TSG RAN WG1#118-bis	14 – 18 October 2024 	TBD, China
