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1	Introduction
[bookmark: OLE_LINK62][bookmark: OLE_LINK63]In [1], RAN2 asks two questions related to LTM L1 intra and inter-frequency.
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 for LTM L1 measurements: 
	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure

	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure



RAN2 asks:
Question 1 : Are the above intra-frequency and inter-frequency L1 measurement and reporting features (45-1 and 45-1a) prerequisites to support intra-frequency and inter-frequency LTM, respectively?
Question 2: The above features, 45-1 and 45-1a, from RAN1 and related RAN4 features (39-1, 39-2, 39-3-1, 39-3-2, 39-3-3, 39-3-4, 39-3-5, 39-3-6) are defined per BC for both intra-frequency and inter-frequency measurements.  RAN2 would like check with RAN1/4 for which BC (e.g. BC of current serving cells, BC including current serving cells and cell to be measured or something else) these capabilities are to be considered for L1 intra-frequency and inter-frequency LTM measurements?
For question 1, RAN1 has agreed to the following UE features [2]:
	[bookmark: _Hlk165991010]Index
	Feature group
	Components
	Prerequisite FGs
	Type

	Note
	Mandatory/
Optional

	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of intra-frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s)
2. Maximum number of RRC configured candidate cells for intra-frequency 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 for intra-frequency L1-RSRP measurement
5. Maximum number of LTM CSI report configs
	2-21 or 2-22 or 2-23 or 2-23a
	Per BC
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 4 candidate values:
L: {1, 2,3,4}
M: {1, 2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}

Component 5 candidate values:
Aperiodic: {0,1,2,3,4}
Periodic: {1,2,3,4}
Semi-persistent: {0,1,2,3,4}
	Optional with capability signalling

	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure
	1. Support of inter- frequency L1- RSRP measurement and reporting based on SSB(s) of candidate cell(s)
2. Maximum number of RRC configured candidate cells for intra- and inter-frequency 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 for intra- and inter-frequency L1-RSRP measurement
	2-21 or 2-22 or 2-23 or 2-23a, 45-1
	Per BC
	Component 2 candidate values: {1,2,3,4,5,6,7,8}

Component 4 candidate values:
L: {1,2,3,4}
M: {1,2,3,4}
M  L: {1,2,3,4, 6, 8, 9, 12, 16}
	Optional with capability signalling

	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
	Per BC
	
	Optional with capability signalling




RAN1 has also defined the following LTM FGs:
Beam indication with joint DL/UL LTM TCI states
MAC-CE activated joint LTM TCI states
Beam indication with separate DL/UL LTM TCI states
MAC-CE activated DL/UL LTM TCI states
RACH-based early TA acquisition
RACH-based early TA acquisition with simultaneous transmission
UE-based TA measurement
TA indication in cell switch command
From the agreed feature list, RAN1 considers the LTM reporting as a separate feature. From the full list of LTM features, we see that FG 45-1 or 45-1a are not prerequisite FGs of any LTM FG (except 45-2):
[bookmark: _Toc165993778]45-1 or 45-1a is not a prerequisite FG of any LTM FG except 45-2.
To support intra-frequency or inter-frequency LTM, the UE would have to support
Beam indication with joint DL/UL LTM TCI states
RACH-based early TA acquisition 
TA indication in cell switch command
or 
Beam indication with joint DL/UL LTM TCI states
UE-based TA measurement
If the UE does not support 45-1 or 45-1a, the NW may still implement LTM using L3 measurements, or even UL measurements: 
[bookmark: _Ref165991640][bookmark: _Toc165993779]The NW may implement LTM using L3 measurements, or UL measurements.
Of course, a solution based on Observation 2 may not work for all deployments. 
Based on this discussion we make the following observation:
[bookmark: _Ref165993462][bookmark: _Toc165993780]The intra-frequency and inter-frequency L1 measurement and reporting features (45-1 and 45-1a) are not prerequisites to support intra-frequency and inter-frequency LTM, repectively.
For question 2, these capabilities are reported per BC. In our understanding, the BC refers to the BC of the current serving cells:
[bookmark: _Ref165993463][bookmark: _Toc165993781]The UE capabilities 45-1 and 45-1a are considered for the BC of the current serving cells.
Based on this explanation, we propose
[bookmark: _Toc165993782]Include Observation 3 and Observation 4 in the LS response to RAN2.
A draft LS response is provided in the appendix.
Conclusion
In the previous sections we made the following observations: 
Observation 1	45-1 or 45-1a is not a prerequisite FG of any LTM FG except 45-2.
Observation 2	The NW may implement LTM using L3 measurements, or UL measurements.
Observation 3	The intra-frequency and inter-frequency L1 measurement and reporting features (45-1 and 45-1a) are not prerequisites to support intra-frequency and inter-frequency LTM, repectively.
Observation 4	The UE capabilities 45-1 and 45-1a are considered for the BC of the current serving cells.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Include Observation 3 and Observation 4 in the LS response to RAN2.
[bookmark: _In-sequence_SDU_delivery]
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1. Overall Description:
RAN1 thanks RAN2 for the LS on LTM L1 intra and inter-frequency measurements and would like to provide the following response.

Question: 
Question 1: Are the above intra-frequency and inter-frequency L1 measurement and reporting features (45-1 and 45-1a) prerequisites to support intra-frequency and inter-frequency LTM, respectively?
Answer: The intra-frequency and inter-frequency L1 measurement and reporting features (45-1 and 45-1a) are not prerequisites to support intra-frequency and inter-frequency LTM, respectively.
Question 2: The above features, 45-1 and 45-1a, from RAN1 and related RAN4 features (39-1, 39-2, 39-3-1, 39-3-2, 39-3-3, 39-3-4, 39-3-5, 39-3-6) are defined per BC for both intra-frequency and inter-frequency measurements.  RAN2 would like check with RAN1/4 for which BC (e.g. BC of current serving cells, BC including current serving cells and cell to be measured or something else) these capabilities are to be considered for L1 intra-frequency and inter-frequency LTM measurements?
Answer: The UE capabilities 45-1 and 45-1a are considered for the BC of the current serving cells.

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
