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1.	Introduction
We present our views on RAN1 LS to RAN4 and RAN4 FG list.
2. 	Discussion
RAN1 LS to RAN4
	R1-2312573, Draft LS on Rel-18 RAN1 UE features list for NR after RAN1#115
To RAN WG4
ACTION: For RAN1 FG 45-1 under the NR_Mob_enh2 WID, RAN1 respectfully asks RAN4 to discuss the following UE capabilities
· Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time
· For RTD <= CP
· The max number of SSB resources configured to measure L1-RSRP within a slot across candidate cells
· The max number of SSB resources configured for L1-RSRP across all the candidate cells
· RTD > CP
· The max number of SSB resources configured to measure L1-RSRP within a slot across candidate cells
· The max number of SSB resources configured for L1-RSRP across all the candidate cells

ACTION: For RAN1 FG 45-1a under the NR_Mob_enh2 WID, RAN1 respectfully asks RAN4 to discuss the following UE capabilities
· Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time
· With gap
· The max number of SSB resources configured to measure L1-RSRP within a slot across candidate cells for intra- and inter-frequency L1-RSRP measurement
· The max number of SSB resources configured across all the candidate cells for intra- and inter-frequency L1-RSRP measurement
· Without gap
· The max number of SSB resources configured to measure L1-RSRP within a slot across candidate cells for intra- and inter-frequency L1-RSRP measurement
· The max number of SSB resources configured across all the candidate cells for intra- and inter-frequency L1-RSRP measurement



First, RAN4 requirements, in terms of the max number of SSB resources, do not differentiate ‘type of the report,’ ‘RTD <= CP or > CP,’ and ‘with or without gap.’
There is a RAN4 specific requirement applicability condition, which says ‘the requirements are applicable only when a UE has performed L3 measurements on the target cell.’ With this, the max number of SSB resources for LTM L1-RSRP is effectively going to be capped by the number of SSBs for L3 measurement. Table 1 shows the minimum UE requirements for SSB based L3 measurement.
Table 1. The number of cells and number of SSB for L3 measurements
	Number of cells and number of SSB for L3 measurements
	intra-frequency L3 measurements
	inter-frequency L3 measurements

	FR1
	For each intra-frequency layer,
· 8 identified cells, and
· 14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.
	For each intra-frequency layer,
· 4 identified cells, and
· 7 SSBs with different SSB index and/or PCI on the inter-frequency layer

	FR2
	For one single intra-frequency layer in a band,
· 6 identified cells, and
· 24 SSBs with different SSB index and/or PCI
	For each inter-frequency layer,
· 4 identified cells, and
· 10 SSBs with different SSB index and/or PCI on the inter-frequency layer, and  
· 1 SSB per identified cell.



Besides, from the perspective of RRM requirement applicability, there is an effective limitation on ‘the number of LTM candidate non-serving cells’ in FR2 due to UE Rx beam management, which is 3 including a serving cell if any in the same FR2 band.
As to ‘within a slot across candidate cells vs. across all the candidate cells,’ it is assumed in RRM requirement definition that UE is not quired to measure more than one FR2 cell in one SMTC occasion, whereas the assumption is not applied to UE measurements in FR1. In regard to ‘intra- vs. inter-frequency L1-RSRP measurement,’ it is assumed in RRM requirement definition that UE is not quired to measure more than one frequency layer in one MG occasion. Note that in FR2, UE is not required to measure more than one cell at a time, i.e. per MG. In addition, UE is not quired to measure cells in different frequency layers at once. In other words, the measurement delay requirements are defined such that UE performs RRM measurements in a TDM fashion.

Observation 1: RAN4 requirements, in terms of the max number of SSB resources, do not differentiate ‘type of the report,’ ‘RTD <= CP or > CP,’ and ‘with or without gap.’

RAN4 FG list
We’d like to make some changes to the agreed RAN4 FG list based on the following rationales:
· Due to Io(D)T issues, we prefer a per-FR type UE capability.
· To save signaling overhead, we’d like to leverage a NeedForGap-like signaling framework-based UE capability for some of the FGs.
· For the FG ‘Early processing of an LTM candidate cell RRC configuration,’ we propose a specific set of conditions on when the capability can be applied.

Proposal 1: Update the RAN4 FG list as below (changes are highlighted in red):
	Index
	Feature group
	Components

	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)

	39-1
	L1-RSRP measurements for multiple cells with RTD > CP
	Capability of simultaneous L1-RSRP measurements for more than one cell when the max RTD among the cells on the same frequency layer is larger than CP length of a serving cell on the frequency layer.


	45-1, or 45-1a from RAN1 Rel-18 feature list

	NW does not know which requirements to apply and whether the reported L1-RSRP satisfies the accuracy requirements
	per FR

	39-3
	Inter-frequency L1-RSRP measurements without gap
	Capability of Inter-frequency LTM L1-RSRP measurements without gap on an SSB outside UE active DL BWP


	45-1a and 9-4
	UE does not support inter-frequency L1-RSRP measurements without gap
	Remove this sub-feature from the feature list.
Reuse interFreq-needForGap in NeedForGapsInfoNR for LTM inter-frequency L1-RSRP measurements.

	39-4
	Interruption on DL slot(s) due to PDCCH- ordered RACH transmission to a candidate LTM cell
	Capability on whether UE may cause interruption on DL slot(s) on serving cells due to PDCCH-ordered RACH transmission
	45-5
	UE does not cause interruptions on DL slots on serving cells due to PDCCH-ordered RACH transmission
	Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination

	39-4a
	Interruption due to RF retuning for PDCCH- ordered RACH
	Indicates the interruption length (Y ms) due to RF re-tuning for PDCCH ordered RACH of which the resources are not fully contained in any of UE’s configured UL BWP(s) of active serving cells
	45-5
	Network does not know the length of the interruption
	Preference #1:
· Introduce a NeedForGapsConfigNR-like framework for the information of 39-4a with 39-4 to save a signaling overhead.
· Send an LS to RAN2.

Preference #2:
Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination
· 39-4a and 39-4 can be merged to save a signaling overhead.

	39-5
	Early processing of an LTM candidate cell RRC configuration
	Capability of early processing of an RRC configuration of an LTM candidate cell, i.e. TLTM_RRC-processing in TS38.133 is zero, when the following conditions are met:
· # of candidate cells with activated TCI state(s) < 2, or
· Note: the ‘zero’ delay is applicable only when LTM cell switch command is received after the corresponding TCI state is activated by the UE.
· # configured candidate cells < 2
· # of configured service cells < [3]
	[Component 6 of 45-3 or 45-4]
	TLTM_RRC-processing delay will not be skipped, i.e., 10ms
	Per FR

	[39-6]
	Faster UE processing time during cell switch execution
	Capability of reduced TLTM_processing delay (refer to TS 38.133)].

Note: Additional conditions to apply the capability is FFS in RAN4. Additional components may be 
	[Component 6 of 45-3 or 45-4]
	TLTM_processing delay will not be reduced, i.e., 20ms for intra-FR cell switch and 40ms for inter-FR cell switch
	Per FR



3.	Conclusion
In this paper, we proposed the following.

RAN1 LS to RAN4
Observation 1: RAN4 requirements, in terms of the max number of SSB resources, do not differentiate ‘type of the report,’ ‘RTD <= CP or > CP,’ and ‘with or without gap.’

RAN4 FG list
Proposal 1: Update the RAN4 FG list as below (changes are highlighted in red):
	Index
	Feature group
	Components

	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)

	39-1
	L1-RSRP measurements for multiple cells with RTD > CP
	Capability of simultaneous L1-RSRP measurements for more than one cell when the max RTD among the cells on the same frequency layer is larger than CP length of a serving cell on the frequency layer.


	45-1, or 45-1a from RAN1 Rel-18 feature list

	NW does not know which requirements to apply and whether the reported L1-RSRP satisfies the accuracy requirements
	per FR

	39-3
	Inter-frequency L1-RSRP measurements without gap
	Capability of Inter-frequency LTM L1-RSRP measurements without gap on an SSB outside UE active DL BWP


	45-1a and 9-4
	UE does not support inter-frequency L1-RSRP measurements without gap
	Remove this sub-feature from the feature list.
Reuse interFreq-needForGap in NeedForGapsInfoNR for LTM inter-frequency L1-RSRP measurements.

	39-4
	Interruption on DL slot(s) due to PDCCH- ordered RACH transmission to a candidate LTM cell
	Capability on whether UE may cause interruption on DL slot(s) on serving cells due to PDCCH-ordered RACH transmission
	45-5
	UE does not cause interruptions on DL slots on serving cells due to PDCCH-ordered RACH transmission
	Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination

	39-4a
	Interruption due to RF retuning for PDCCH- ordered RACH
	Indicates the interruption length (Y ms) due to RF re-tuning for PDCCH ordered RACH of which the resources are not fully contained in any of UE’s configured UL BWP(s) of active serving cells
	45-5
	Network does not know the length of the interruption
	Preference #1:
· Introduce a NeedForGapsConfigNR-like framework for the information of 39-4a with 39-4 to save a signaling overhead.
· Send an LS to RAN2.

Preference #2:
Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination
· 39-4a and 39-4 can be merged to save a signaling overhead.

	39-5
	Early processing of an LTM candidate cell RRC configuration
	Capability of early processing of an RRC configuration of an LTM candidate cell, i.e. TLTM_RRC-processing in TS38.133 is zero, when the following conditions are met:
· # of candidate cells with activated TCI state(s) < 2, or
· Note: the ‘zero’ delay is applicable only when LTM cell switch command is received after the corresponding TCI state is activated by the UE.
· # configured candidate cells < 2
· # of configured service cells < [3]
	[Component 6 of 45-3 or 45-4]
	TLTM_RRC-processing delay will not be skipped, i.e., 10ms
	Per FR

	[39-6]
	Faster UE processing time during cell switch execution
	Capability of reduced TLTM_processing delay (refer to TS 38.133)].

Note: Additional conditions to apply the capability is FFS in RAN4. Additional components may be 
	[Component 6 of 45-3 or 45-4]
	TLTM_processing delay will not be reduced, i.e., 20ms for intra-FR cell switch and 40ms for inter-FR cell switch
	Per FR



