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Introduction
Updated RAN1 UE features list for Rel-18 NR after RAN1#114 is captured in R1-2308521 [1]. In this contribution, we provide our views on UE features for NR mobility enhancements.

Discussions
L1 enhancements

	45. NR_Mob_enh2
	45-1
	L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure [—processing capability]
	1. Support of [synchronous and asynchronous] [intra-frequency and inter-frequency] L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
[2. Maximum number of RRC configured candidate cells for L1-RSRP measurement] 
[3. Maximum number of measured candidate cells for all periodic reports, activated semi-persistent reports, and triggered aperiodic reports at a given time]
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report.  
[5. The max number of SSB resources configured to measure L1-RSRP within a slot with candidate cells across all CC ]
[7. Support periodic reporting on PUCCH, semi-persistent reporting on PUCCH/PUSCH, and aperiodic report on PUSCH]
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	[Component 2 candidate values: {1,2,3,4,5,6,7}]
[Component 3 candidate values: FFS]
Component 4 candidate values: 
L: {[1,] 2,3,4 }
M:  {1, 2,3,4}
M  L: FFS
[Component 5 candidate values: {1,2,4,8}]
	Optional with capability signalling

	45. NR_Mob_enh2
	45-2
	Inclusion of current SpCell in the L1 measurement report
	1. Support of [always] including the current SpCell in the L1 measurement report
	45-1
	Yes
	No
	UE does not [always] include measurement report for SpCell in the L1 measurement report
	[Per band/BC]
	No
	No
	n/a
	FFS: whether to merge this FG with FG 45-1
	Optional with capability signalling


	45. NR_Mob_enh2
	45-3
	LTM beam indication with joint DL/UL TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure. 
2. Maximum number of configured joint LTM TCI state(s) [across/per] candidate cells [and serving cells] [in a band]
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
[4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[5. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS

FFS: how to count total number of joint TCI states

	Optional with capability signalling

	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Maximum number of MAC-CE activated joint LTM TCI states [per/across all] candidate cells [and serving cells] [in a band]
	
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values for K: FFS
	Optional with capability signalling

	45. NR_Mob_enh2
	45-4
	LTM beam indication with separate DL/UL TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. Maximum number of configured DL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
3. Maximum number of configured UL TCI state(s) [per/across all] candidate cells [and serving cells] [in a band]
4. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
[5. Support TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception
[5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception]
[6 Support of MAC-CE based cell switch operation]
	
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS
Component 2 candidate values: FFS

	Optional with capability signalling

	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number K2 of MAC-CE activated UL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
	
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: FFS

Component 2 candidate values: FFS
	Optional with capability signalling



45-1
· Components: 
· LTM should support different scenarios including sync. and unsync. cells, intra-frequency and inter-frequency cells. Thus, it is good to clarify them in component 1.
· For component 2, the max number of RRC configured candidate cells for L1-RSRP measurement could be dependent on or the same as the max number of RRC configured candidate cells. If companies have common understanding on it, we’re okay to keep it. For the candidate values, since 8 has been supported as the max number of RRC configured candidate cells, 8 can be also supported as max number of RRC configured candidate cells for L1-RSRP measurement.
· Component 3 is not preferred, and it is sufficient to define component 5.
· For component 5, we suggest following revision:
· 5. The max number of SSB resources configured to measure L1-RSRP within a slot with all candidate cells and serving cell across all CCs
· Component 7 is not needed.
45-2
· Components: 
· Without this FG, UE may or may not include the current SpCell in the L1 measurement report. Thus, adding ‘always’ in more accurate.
· This FG should be kept as a separate FG from 45-1.
45-3
· Components: 
· For component 2, since the TCI state is RRC configured per candidate cell, we prefer it as ‘Maximum number of configured joint LTM TCI state(s) per candidate cell’.
· For component 4, since it should be by default supported to use SSB as QCL source RS for TCI state for PDCCH and PDSCH reception, it is good to keep such a component to clarify UE capability. 
· For component 5, it is suggested to make it a separate row (e.g., FG 45-3b) to support to use TRS as QCL source RS for TCI state for PDCCH and PDSCH reception.
· For component 6, support of MAC-CE based cell switch operation should be also supported by default. It is okay to keep it.
45-3a
· Components: 
· Based on current RAN2 spec., one MAC CE can be sent to activate TCI states for one candidate cell only. Thus, it is better to define this capability per candidate cell, e.g., maximum number of MAC-CE activated joint LTM TCI states per candidate cell. 
· It is also suggested to add another component to define the capability across cells, e.g., maximum number of MAC-CE activated joint LTM TCI states across all candidate cells and serving cells in a band.
45-4
· Components: 
· For component 2/3, similar as 45-3, it is preferred to define UE capability as ‘per candidate cell’.
· For component 5, similar as 45-3, it is good to keep ‘Support TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception’ as a default UE capability. And it is suggested to make it a separate row (e.g., FG 45-4b) to support to use TRS as QCL source RS for TCI state for PDCCH and PDSCH reception.
· For component 6, support of MAC-CE based cell switch operation should be also supported by default. So it is okay to keep it.
45-4a
· Components: 
· Based on current RAN2 spec., one MAC CE can be sent to activate TCI states for one candidate cell only. Thus, it is better to define this capability per candidate cell. 
· It is also suggested to add another two components to define the capability across cells for DL TCI states and UL TCI states, respectively.

TA enhancements
	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE [for serving and non-serving cell]
2. Power ramping for PRACH retransmission based on PDCCH order indication
[3. Handling the overlap between UL transmission on serving cell and PRACH on intra- or inter-frequency candidate cell(s)] 
	
	Yes
	No
	FFS
	[Per band/BC]
	No
	No
	n/a
	[Component 1 candidate values {1, FFS}]
	Optional with capability signalling

	45. NR_Mob_enh2
	45-6
	UE-based TA measurement 
	1. Support of UE-based TA measurement
2. Maximum number of candidate cells that the UE maintains the TA for
	
	Yes
	No
	UE-based TA measurement is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling

	45. NR_Mob_enh2
	45-7
	TA indication in cell switch command with and without RACH
	Support of TA indication in cell switch command with and without RACH
	
	Yes
	No
	TA indication in cell switch command with and without RACH is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling


45-5
· Components:
· For components 1, since candidate cell includes both serving cell and non-serving cell, it is okay to keep it.
· For components 3, handling the overlap should be supported for RACH-based early TA acquisition, it is okay to keep it.
Summary
In this contribution, we discussed the UE feature for Rel-18 LTM. Based on above discussions, the UE FGs can be updated as follows.

	45. NR_Mob_enh2
	45-1
	L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure [—processing capability]
	1. Support of synchronous and asynchronous intra-frequency and inter-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s) 
2. Maximum number of RRC configured candidate cells for L1-RSRP measurement 
4. Support of up to L candidate cells and M beams in one report where a SSBRI-RSRP pair is used for each beam report.  
5. The max number of SSB resources configured to measure L1-RSRP within a slot with all candidate cells and serving cell across all CC 

	
	Yes
	No
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	[Component 2 candidate values: {1,2,3,4,5,6,7, 8}]
[Component 3 candidate values: FFS]
Component 4 candidate values: 
L: {[1,] 2,3,4 }
M:  {1, 2,3,4}
M  L: FFS
[Component 5 candidate values: {1,2,4,8}]
	Optional with capability signalling

	45. NR_Mob_enh2
	45-2
	Inclusion of current SpCell in the L1 measurement report
	1. Support of always including the current SpCell in the L1 measurement report
	45-1
	Yes
	No
	UE does not always include measurement report for SpCell in the L1 measurement report
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling


	45. NR_Mob_enh2
	45-3
	LTM beam indication with joint DL/UL TCI states 
	1. Support of unified TCI with joint DL/UL LTM TCI-state indication for LTM procedure. 
2. Maximum number of configured joint LTM TCI state(s) per candidate cell
3. Support of indicating and activating a single joint LTM TCI state in a cell switch command. 
4. Support LTM TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception
5. Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception (make it a separate row)
6 Support of MAC-CE based cell switch operation
	
	Yes
	No
	UE does not support Rel-18 LTM operation
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS

FFS: how to count total number of joint TCI states

	Optional with capability signalling

	45. NR_Mob_enh2
	45-3a
	MAC-CE activated joint LTM TCI states
	1. Maximum number of MAC-CE activated joint LTM TCI states per candidate cell
2. Maximum number of MAC-CE activated joint LTM TCI states across all candidate cells and serving cells in a band
	
	Yes
	No
	UE does not support MAC-CE activated joint LTM TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values for K: FFS
	Optional with capability signalling

	45. NR_Mob_enh2
	45-4
	LTM beam indication with separate DL/UL TCI states 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 
2. Maximum number of configured DL TCI state(s) per candidate cell
3. Maximum number of configured UL TCI state(s) per candidate cell
4. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 
5. Support TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception
5. Support TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception (make it a separate row)
6 Support of MAC-CE based cell switch operation
	
	Yes
	No
	UE does not support Rel-18 LTM operation with separate DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 2 candidate values: FFS
Component 2 candidate values: FFS

	Optional with capability signalling

	45. NR_Mob_enh2
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL TCI states per candidate cell before cell-switch command
2. Maximum number K2 of MAC-CE activated UL TCI states per candidate cell before cell-switch command
3. Maximum number K1 of MAC-CE activated DL TCI states across all candidate cells and serving cells in a band before cell-switch command
4. Maximum number K2 of MAC-CE activated UL TCI states across all candidate cells and serving cells in a band before cell-switch command
	
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]
	No
	No
	n/a
	Component 1 candidate values: FFS

Component 2 candidate values: FFS
	Optional with capability signalling

	45. NR_Mob_enh2
	45-5
	RACH-based early TA acquisition
	1. TA acquisition of candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE for serving and non-serving cell
2. Power ramping for PRACH retransmission based on PDCCH order indication
3. Handling the overlap between UL transmission on serving cell and PRACH on intra- or inter-frequency candidate cell(s) 
	
	Yes
	No
	FFS
	[Per band/BC]
	No
	No
	n/a
	[Component 1 candidate values {1, FFS}]
	Optional with capability signalling

	45. NR_Mob_enh2
	45-6
	UE-based TA measurement 
	1. Support of UE-based TA measurement
2. Maximum number of candidate cells that the UE maintains the TA for
	
	Yes
	No
	UE-based TA measurement is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling

	45. NR_Mob_enh2
	45-7
	TA indication in cell switch command with and without RACH
	Support of TA indication in cell switch command with and without RACH
	
	Yes
	No
	TA indication in cell switch command with and without RACH is not supported 
	[Per band/BC]
	No
	No
	n/a
	
	Optional with capability signalling
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