
3GPP TSG RAN WG1 #114bis


                                                                                       R1-2309517
Xiamen, China, October 9th – October 13th, 2023
Source:
CATT

Title:
On UE features for NR mobility
Agenda Item:
8.16.7
Document for:
Discussion and Decision

1. Introduction
The framework of UE features for further discussion have been agreed in RAN1#114 meeting[1]. According to the agreements, this contribution summarizes our views on UE capability for Rel-18 NR mobility enhancements..
2. Discussion 
2.1. L1 enhancements for inter-cell beam management
The UE features on L1 enhancements for inter-cell beam management agreed in the last meeting are shown as follows:
Agreement: Introduce the following new FG/row
	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 ]
6 Support of MAC-CE based cell switch operation
[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


Agreement: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-2
	Inclusion of current SpCell in the L1 measurement report
	1. Support of [always] including the inclusion of 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




Agreement: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-3
	LTM beam indication Unified TCI with joint DL/UL TCI states indication for LTM procedure 
	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 or a pair of UL/DL 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


Agreement: Introduce the following new FG/row
	45. NR_Mob_enh2
	45-4
	LTM beam indication Unified TCI with separate DL/UL TCI states indication for LTM procedure 
	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. Support 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. Support 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: 

· Component 2 is reasonable to be supported, and the candidate values of {1,2,3,4,5,6,7} are also supportive according to Rel-17 ICBM.
· Considering the limited memory of UE, component 3 and component 5 should be supported.

· According to the agreements, periodic reporting on PUCCH, semi-persistent reporting on PUCCH/PUSCH, and aperiodic report on PUSCH are all supported for gNB scheduled L1-measurement reporting. The bracket of component 7 should be removed.
Proposal 1: For FG 45-1, support component 2, 3, 5 and 7. The candidate values of component 2 should be {1,2,3,4,5,6,7}.
45-2: 

· According to the agreement in RAN1#113 meeting, the inclusion of current SpCell is configurable. Correspondingly, the UE capability should be whether to support the inclusion of current SpCell in the L1 measurement report. We prefer to remove the word always.
	Agreement
· For the beam selection for SSB based L1-RSRP measurement report,

· The inclusion of current SpCell in the L1 measurement report is configurable.

· new UE capability(ies) are introduced and details can be discussed in UE feature


Proposal 2: For FG 45-2, the word ’always’ should be removed.

45-3: 

· According to the agreement in RAN1#114 meeting, SSB has been agreed as the QCL source of the TCI state. Therefore, the bracket of component 4 should be removed. In addition, as TRS could also be used as the QCL source, which is up to UE capability, a separate FG should be added.
	Agreement
In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, 

· SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command

· Whether the TRS can be used for the candidate cell(s) before/during cell switch command is up to UE capability


· Since MAC-CE based cell switch operation is the main objective of Rel-18 LTM, the bracket of component 6 should be removed..
Proposal 3: For FG 45-3, component 4 and component 6 are supported.

Proposal 4: The following new FG should be added:

	45. NR_Mob_enh2
	45-3b
	LTM beam indication with joint DL/UL TCI states 
	 1. Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception


45-3a: 

· In our opinion, Maximum number of MAC-CE activated joint LTM TCI states across all candidate cells should at least be supported.
2.2. Timing advance management
The UE features on TA management agreed in the last meeting are shown 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 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}]

	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
	

	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
	


Based on above UE features, our views are given below: 

45-5: 

· According to the following agreement, in Rel-18 LTM, PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE can be used to acquire the TA of both serving cell and non-serving cell.
	Agreement
when a PDCCH order is sent for a candidate cell, 
· The bit size of N in DCI format 1_0 for cell indicator is determined by the number (e.g., C) of configured candidate cells with RACH configuration provided for early TA acquisition, the following alternative is supported:
Alt 2: N=[image: image2.png]log,( C+ 1)]




· The number of cells used to calculate the bit width is the number of candidate cells with RACH configuration provided for early TA acquisition + 1 (serving cell)


Proposal 5:  Revise FGs 45-5-1 as follows:
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]
· According to the following agreement, handling the overlap between UL transmission on serving cell and PRACH on candidate cell(s) does not distinguish between intra- or inter-frequency candidate cell(s)
	Agreement

When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support

· serving cell UL TX is dropped.

Agreement
If the UE supports simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range, support:

· A PRACH transmission to a LTM candidate cell has the highest priority for power allocation

Note: up to UE whether performs power scale-down or drop of UL transmission with lower priority when UL transmission power is insufficient.


Proposal 6:  Component of FG 45-5 is revised as follows:
Handling the overlap between UL transmission on serving cell and PRACH on intra- or inter-frequency candidate cell(s).
3. Conclusions
In this contribution we provided our views on UE capability for NR mobility enhancements. 
L1 enhancements for inter-cell beam management
Proposal 1: For FG 45-1, support component 2, 3, 5 and 7. The candidate values of component 2 should be {1,2,3,4,5,6,7}.
Proposal 2: For FG 45-2, the word ’always’ should be removed.

Proposal 3: For FG 45-3, component 4 and component 6 are supported.
Proposal 4: The following new FG should be added:

	45. NR_Mob_enh2
	45-3b
	LTM beam indication with joint DL/UL TCI states 
	 1. Support LTM TCI-state using TRS as QCL source RS for PDCCH and PDSCH reception


Timing advance management
Proposal 5:  Revise FGs 45-5-1 as follows:
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]
Proposal 6:  Component of FG 45-5 is revised as follows:
Handling the overlap between UL transmission on serving cell and PRACH on intra- or inter-frequency candidate cell(s).
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