3GPP TSG RAN WG1 #114bis		                                   					       												               R1-2309102
Xiamen, China, Oct 9th – Oct 13th, 2023

Source:	vivo
Title:	Discussion on Rel-18 NR mobility enhancement UE features
Agenda Item:	8.16.7
[bookmark: DocumentFor]Document for:	Discussion/Decision

1. Introduction
In this contribution we provide views on summarized UE features for Rel-18 NR mobility enhancement AI in RAN1#114 meeting [1].
1. Discussion
For FG 45-1, it contains L1 measurement and reports for L1/L2-triggered Mobility and it is a little messy. It would be better to split it into two feature groups. FG of L1 measurement for LTM contains component 2,3,5 and FG of L1 measurement reporting contains component 1,4,7. For the FG of L1 measurement for LTM, since no agreement has been achieved in RAN1 and it is still under discussion in RAN4, a new FG can be introduced later. As for the FG of the L1 measurement reporting for LTM, the description of component 1 needs some modification. For example, the contents included in the bracket should be removed since L1 measurement reporting is performed by serving cell and has no relationship with measurement behaviour. In addition, according to following agreement achieved in RAN1#114 meeting [2], the value of L could be configured as 1 and the bracket should be removed. 
	 Agreement
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = 1, 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability
· Note: the common understanding is that L=1 with configuration of inclusion of serving cell is not a typical case. 
· No need to confirm the corresponding working assumption (made in RAN1#113).


FG 45-1 should only focus on L1 measurement reporting and component 2,3,7 about measurement should be removed.
For the part of beam indication, whether the maximum number of configured joint LTM TCI state(s) is defined per candidate cell, or across candidate cell(s), or across candidate cell(s)s and serving cell(s) is related to following element the TCI state configuration for candidate cell(s). Two TCI state configuration schemes are listed below:
· Alt-1: a mixed TCI state pool where TCI states associated with candidate cell(s) and TCI states associated with the serving cell(s) are included.
· Alt-2: independent TCI state pool where all TCI states are only associated with the candidate cell.
According to the following agreement achieved before in RAN1 [3] and RAN2 [4], Alt-2 is more reasonable. Therefore, the value of component 2 of FG 45-3 and component 2 and 3 of FG 45-4 defined per candidate cell is sufficient. For the FFS about how to count total number of joint TCI states, it is unnecessary to be addressed if Alt-2 is the common understanding.
	RAN1#111 Agreement
· For beam indication timing for Rel-18 LTM, 
· Support Scenario 2: Beam indication together with cell switch command, 
· For Rel-17 unified TCI framework, 
· Beam indication indicates TCI state for each target serving cell
· FFS: Scenario 1: Beam indication before cell switch command
· FFS: Scenario 3: Beam indication after cell switch command
· FFS: Activation of TCI state(s) of target serving and/or candidate cell(s). 

RAN2#119bis-e agreement
RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 
RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 


 According to agreement achieved in RAN1 and RAN2, it is reasonable that all TCI states in the TCI state list configured for a candidate cell are only associated with the candidate cell.  
The maximum number of configured joint LTM TCI state(s) should be defined per candidate cell.
The maximum number of configured DL TCI state(s) and UL TCI state(s) should be defined per candidate cell.
For the component 6 in FG 45-3 and component 7 in FG 45-4, it should be listed as a separate feature as it is an essential feature for LTM-based handover procedure, rather than a sub-feature of LTM beam indication. 
Component 6 in FG 45-3 and component 7 of 45-4 should be listed as a separate FG.
For the component 4 and 5 in FG 45-3 and component 5 and 6 in FG 45-4, the brackets should be removed since TRS or SSB configured as the QCL source RS for TCI state used for PDCCH/PDSCH has been agreed in RAN1#114 meeting.
Remove brackets from component 4 and 5 in FG 45-3, and component 5 and 6 in FG 45-4.
For MAC-CE based TCI state activation, TCI state activation for one or more than one candidate cell has been allowed and signaling design is up to RAN2. In order to avoid increasing the UE complexity, the maximum number of activated TCI state should be defined across candidate cell(s) and serving cell(s) and the value is 8.
	Agreement
· For TCI state activation for candidate cell(s) before the cell switch command, 
· MAC CE is used and the details of MAC-CE for TCI state activation for LTM is up to RAN2
· Further study if PDCCH order for candidate cell(s) can be used
Agreement
· TCI state activation by MAC CE before cell switch command for one or more than one candidate cells is allowed


The Maximum number of MAC-CE activated joint LTM TCI states or activated DL TCI states and UL TCI states should defined across candidate cell(s) and serving cell(s).
For component 1 of FG 45-5, the contents in the brackets in component 1 should be replaced by candidate cells to maintain consistency with the previous statement. 
Support to update FG 45-5 as follows:
	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 candidate cell. [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


Besides above contents, there is some ambiguity about the granularity of “per BC”. Whether it means band combination in CA or a new band combination scheme needs clarification. 
The granularity of “per BC” needs clarification. 
1. Conclusion
FGs related to LTM are updated as follows:

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	45. NR_Mob_enh2
	45-1
	L1 measurement reporting 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
[65. 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 32 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. NR_Mob_enh2
	45-5
	MAC-CE based cell switch 
	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
	
	Optional with capability signalling

	45. NR_Mob_enh2
	45-56
	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 candidate cell. [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
	45-67
	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
	45-78
	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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