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1. INTRODUCTION
In WID on Further NR mobility enhancements [1], specification on L1 L2 based inter-cell mobility is added as an objective to achieve mobility latency reduction. 
In this contribution, we discuss possible solutions for L1 L2 mobility procedure in order to improve performance of mobility procedures.
2. DISCUSSION
Baseline model for L1 L2 mobility
In Rel-17 feMIMO work item discussing serving cell change scenarios for inter-Cell multi-TRP operations, L1 L2 mobility model was discuss and base line agreements on the model has be made as below [2]:
	RAN2 confirm the simplified procedures on the L1L2 mobility model as a baseline RAN2 understanding:
Scenario 2: L1L2 mobility model (i.e. with serving cell change)
1. UE receives from serving cell, configuration of SSBs of the cell with different PCI for beam measurement/ serving cell change. 
2. UE performs beam measurement for the cell with different PCI and report it to serving cell. 
3. Serving cell configuration for cell with other PCI is provided to the UE by RRC (pre-configuration for serving cell change, FFS if this step is same as 1). 
4. Based on the above reports, TCI states for cell with different PCI is activated along with the serving cell change (by L1/L2 signaling). FFS if this is multiple steps.
5. UE changes the serving cell and starts receiving/transmitting using the pre-configured UE-dedicated channel and TCI states.

Ask R1 to confirm that L1L2 mobility is assumed to be based on L1 measurements (not in R2 scope) 
R2 assumes for now that L1L2 mobility model includes Pcell mobility and possibly also Scell mobility (FFS). 
R2 assumes that for both multi-TRP and mobility scenarios, single protocol stack can be assumed (intra-DU)



which should be considered as a baseline for candidate solutions for the L1 L2 mobility procedure. That is, a UE can be pre-configured with configuration of target Cell, including SSB, via RRC signalling, and can activate TCI states of the target Cell and changes its Serving Cell to the target cell by a L1/L2 signaling. 
Proposal 1: 	L1 L2 mobility model for PCell/SCell agreed in Rel-17 feMIMO work item should be considered as baseline for candidate solutions:
1. UE receives from serving cell, configuration of SSBs of the cell with different PCI for beam measurement/ serving cell change. 
2. UE performs beam measurement for the cell with different PCI and report it to serving cell. 
3. Serving cell configuration for cell with other PCI is provided to the UE by RRC (pre-configuration for serving cell change, FFS if this step is same as 1). 
4. Based on the above reports, TCI states for cell with different PCI is activated along with the serving cell change (by L1/L2 signaling). FFS if this is multiple steps.
5. UE changes the serving cell and starts receiving/transmitting using the pre-configured UE-dedicated channel and TCI states.

Random access procedure for L1 L2 mobility
In the current reconfiguration with synchronization procedure (handover), the UE initiates a random access procedure to the target Cell in order to obtain a UL TA for synchronizing with the target Cell. In L1 L2 mobility procedure, similar procedure can be reused for obtaining UL TA. For example, the UE could initiate a random access procedure to target Cell when receiving the L1/L2 signaling for serving cell change. The random access procedure can be either contention-based or contention-free based on network configuration and/or channel quality. 
In addition, in order to reduce latency caused by random access procedures, the L1 L2 mobility procedure may also leverage RACH-less mechanism, where TA information is provided by source gNB so that the UE does not need to perform random access procedure to obtain UL TA. For example, the source gNB can provide or pre-configure TA information for target Cell via RRC message or via L1/L2 signaling. The UE can apply the TA of the target Cell when performing serving cell change to the target Cell in response to L1/L2 signaling of the L1 L2 mobility procedure. If the source gNB cannot or does not provide UL TA of target Cell for the UE, the UE can fallback to RACH-based procedure.
Proposal 2: 	In L1 L2 mobility, support both RACH-based (CFRA, CBRA) and RACH-less procedures.
Necessary information to initiate L1 L2 mobility
In order to initiate L1 L2 mobility for a UE to handover to a target Cell and activating additional SCells, the NW should provide necessary mobility information, in addition to Cell configurations, to the UE:
· First of all, the NW should indicate the cell(s) for the UE to change. For example, the information contains identities or indexes to identify Cell(s) to which the UE initiates L1 L2 mobility, which identifies at least target PCell and possibly SCells. 
· Second, if contention-free random access procedure is used in L1 L2 mobility, the NW should provide dedicated random access resources (e.g. SSB-index and/or preamble index). 
· On the other hand, if RACH-less is supported for L1 L2 mobility, the NW should indicate whether random access procedure can be omitted. And the NW can provide TA (e.g. NTA, or reference Cell index for applying the TA) of the target Cell(s) and indicate TCI state(s) to be activated during/after serving cell changes. The UE can apply the TA in the signalling and does not need to initiate a random access procedure to the target Cell.
· Furthermore, the NW can indicate whether reset MAC entity or re-establish RLC/PDCP is required for the L1 L2 mobility. In some scenarios (e.g. intra-DU), such steps may not be needed and the UE can skip those steps for latency reduction. 
Proposal 3: 	For L1 L2 mobility, source gNB should provide following information:
	- Cell(s) to change, including target PCell and SCell(s) in MCG/SCG.
	- beam(s) or TCI state(s) to activate for the Cell(s)
	- For CFRA, dedicated random access resources
	- For RACH-less, TA for target PCell and SCell(s) and beam(s) to be activated for the Cell(s)
	- indication on whether to reset MAC or re-establish RLC/PDCP
Furthermore, since the L1 L2 mobility model contains configuration via RRC signalling (e.g. used to pre-configure cell and beam configuration) and initiation of the procedure via L1/L2 signaling, we should further decide each of information above to be carried in either RRC signalling before initiation the L1 L2 mobility or carried in L1/L2 signaling. For example, it is straightforward that information for Cell(s) to change should be carried in the L1/L2 signaling. RAN2 can discuss detail on how and where to provide the above information in one or multiple messages.
Proposal 4: 	For information used to configure/initiate L1 L2 mobility, RAN2 discuss how to provide the information to the UE (e.g. via RRC signalling or via L1/L2 signaling).
3. CONCLUSION
We have the following proposals for solutions for L1 L2 mobility:
Proposal 1: 	L1 L2 mobility model for PCell/SCell agreed in Rel-17 feMIMO work item should be considered as baseline for candidate solutions:
1. UE receives from serving cell, configuration of SSBs of the cell with different PCI for beam measurement/ serving cell change. 
2. UE performs beam measurement for the cell with different PCI and report it to serving cell. 
3. Serving cell configuration for cell with other PCI is provided to the UE by RRC (pre-configuration for serving cell change, FFS if this step is same as 1). 
4. Based on the above reports, TCI states for cell with different PCI is activated along with the serving cell change (by L1/L2 signaling). FFS if this is multiple steps.
5. UE changes the serving cell and starts receiving/transmitting using the pre-configured UE-dedicated channel and TCI states.
Proposal 2: 	In L1 L2 mobility, support both RACH-based (CFRA, CBRA) and RACH-less procedures.
Proposal 3: 	For L1 L2 mobility, source gNB should provide following information:
	- Cell(s) to change, including target PCell and SCell(s) in MCG/SCG.
	- beam(s) or TCI state(s) to activate for the Cell(s)
	- For CFRA, dedicated random access resources
	- For RACH-less, TA for target PCell and SCell(s) and beam(s) to be activated for the Cell(s)
	- indication on whether to reset MAC or re-establish RLC/PDCP
Proposal 4: 	For information used to configure/initiate L1 L2 mobility, RAN2 discuss how to provide the information to the UE (e.g. via RRC signalling or via L1/L2 signaling).
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