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Introduction
This contribution provides initial rapporteur input on RAN1 UE features for Rel-18 Further NR Mobility enhancemement WI [1].

Discussion
An initial draft RAN1 UE feature list for Rel-18 further NR mobility enhancement WI is provided in the end of this contribution. It is based on the WI objective in [1] and the RAN1 agreements. 

The proposed FG 45-1 (' L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure’) is intended to cover the LTM designs related to L1 measurement and reports. The components are similar to the Rel-17 ICBM i.e., FG 23-1-2. It should be noted that FG 23-1-2 for ICBM is limited to intra-frequency use case only. Therefore, a new capability needs to be introdcued to cover the inter-frequency candidate cell even using FG 23-1-2 as prerequisite. It is also imporant to provide flexibility and allow UE to independently support one of Rel-17 ICBM or Rel-18 LTM feature, instead of both. Therefore a cleaner approrach is preferrable by introducing a new UE capability for Rel-18 LTM operation.  The feature type is recommended to be ‘per band’ as in FG 23-1-2. 
One discussion point for FG 45-1 is whether it needs to be defined as ‘basic UE feature group for Rel-18 LTM operation’. In other words, it is mandatory to be supported by all UEs that support Rel-18 LTM operation. From function perspective, L1 measurment feature indeed serves as the basis for LTM operation and should be supported by all LTM capable UEs. 

The proposed FG 45-2 (' Inclusion of current SpCell in the L1 measurement report’) has FG 45-1 as a prerequsite to implement the following agreement :  
	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




The proposed FG 45-3 ('Unified TCI with joint DL/UL TCI indication for LTM procedure’) and FG 45-4 (‘Unified TCI with Separate DL/UL TCI indication for LTM procedure’) are intended to allow UE reporting the support of joint or separate unified TCI-state mode for candidate cell. The components are formulated by referring to the Rel-17 FG 23-1-1a (for joint TCI-state mode) and FG 23-10-1m (for separate TCI-state mode), accounting for factors impacts on UE complexity e.g., memory requirement to store the RRC-configured TCI-states for candidate cells (i.e., Componenet 2), complexity to maintain tracking loops for activated TCI-states (i.e., component 3) as well as the LTM-specific aspects (i.e., component 5 in FG 45-3 and componenet 6 in FG 45-4). 
Simliar as FG 45-1, RAN1 needs to discuss whether to define the FG 45-3 and FG 45-4 as basic LTM feature groups such that the DL synchronization step can be performed and completed before receiving cell switch command MAC-CE to achieve the latency reduction goal. 

The proposed FG 45-5 (' Early TA acquistion for candidate cells’) is intended to cover the ‘early TA acquistion’ before receiving cell swith command based on PDCCH-order CFRA procedure. The components of FG 45-5 include the number of candidate cells to perform early TA acquistion, the newly-defined power ramping procedure based on the PDCCH order and the prioritization to handle the overlapped PRACH to candidate cell and UL transmission to serving cells.  

The proposed FG 45-6 (' UE-based TA measurement’) is intended to implement the following agreement in [2]
	Agreement
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec
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	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 and reports for L1-L2 Triggered Mobility (LTM) procedure 
	1. Support of intra-frequency and inter-frequency L1- 
RSRP measurement 
and reporting based on 
SSB(s) of candidate cell(s) 

2. The maximum 
number of RRC configured candidate cells for L1-RSRP 
measurement 


3. Support of up to ‘L’ candidate cells and ‘M’ beams in one report where a SSBRI-RSRP pair is used for each beam report.  

4. The max number of 
SSB resources 
configured to measure 
L1-RSRP within a slot 
with candidate cells
across all CC 

5 Support of MAC-CE based cell switch opeation. 


	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	Component 2 candidate value’:  {1,2,3,4,5,6,7}


Component 3: candidate value for ‘L’:  {1,2,3,4 }
candidate value for ‘M’:  {1, 2,3,4}


Component 4 candidate value’:  {1,2,4,8}

	Optional with capability signalling





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


	45. NR_Mob_enh2
	45-3
	Unified TCI with joint DL/UL TCI indication for LTM procedure 
	1. Support of unified TCI with joint DL/UL TCI-state indication for LTM procedure. 

2. The maximum number of configured joint TCI-state per candidate cell

3. Support ‘K’ MAC-CE 
activated joint TCI 
states for a candidate cell before cell-switch command

4. Support of indicating and activating a single joint TCI state or 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 


	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	Component 2 candidate values: {8,12,16, 24,32,48, 64, 128, FFS}


Component 3 candidate values for 
K: {1,2,4, FFS}
	Optional with capability signalling



	45. NR_Mob_enh2
	45-4
	Unified TCI with Separate DL/UL TCI indication for LTM procedure 
	1. Support of unified TCI with separate DL/UL TCI-state indication for LTM procedure. 

2. The maximum number of configured DL TCI-state per candidate cell

3. The maximum number of configured UL TCI-state per candidate cell 

4. Support ‘K’ MAC-CE 
activated DL TCI 
states for a candidate cell before cell-switch command

5. Support ‘K’ MAC-CE 
activated UL TCI 
states for a candidate cell before cell-switch command


6. Support of indicating and activating a pair of UL/DL TCI-state in a cell switch command. 

7. Support TCI-state using SSB as QCL source RS for PDCCH and PDSCH reception 


	
	Yes
	No
	UE does not support Rel-18 LTM operation
	Per band
	No
	No
	n/a
	Component 2 candidate values: {8,12,16, 24,32,48, 64, 128}

Component 3 candidate values: {8,12,16, 24,32,48, 64 }



Component 4 and 5 candidate values for 
K: {1,2,4, FFS}
	Optional with capability signalling



	45. NR_Mob_enh2
	45-5
	Early TA acquistion for candidate cells  
	1. TA acquisition of ‘N’ candidate cell(s) based on PDCCH ordered CFRA procedure before receiving cell switch command MAC-CE

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
	UE does not support early TA acqusition before cell switch command for LTM procedure
	Per Band
	No
	No
	n/a
	Component 1 candidate value {1, FFS }

	Optional with capability signalling



	45. NR_Mob_enh2
	45-6
	UE-based TA measurement 
	1. UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell

	
	Yes
	No
	UE does not support UE-based TA measurement for LTM procedure
	Per Band 
	No
	No
	n/a
	
	Optional with capability signalling
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