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1. Introduction
The WID has the following objectives for L1/L2 based mobility [1]. 

	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized



In this contribution, we discuss target scenarios and latency components to be enhanced. 
2. Discussion
2.1	Target scenarios
First of all, as the agenda for this meeting indicates, RAN2 should focus on intra-DU case and then later consider inter-DU case. There are many scenarios included in the scope, e.g. standalone, CA and NR-DC within one CG. As the basic mechanism should be the same among those scenarios, it would be good to focus on the simple scenario, i.e. intra-frequency handover in standalone single carrier case. We assume it is mainly related to L1 beam management whether it is intra-frequency or inter-frequency. Then, other scenarios (e.g. CA or DC) can be discussed one by one later.
For the intra-CU inter-DU case, the main difference from intra-DU case would be two aspects, i.e. inter-cell beam management among cells by different DUs and signalling between CU and DU. The inter-cell beam management should be led by RAN1, while the signalling between CU and DU should be worked by RAN3. From RAN2 point of view, it would be better to delay consideration of inter-DU case until the framework for intra-DU case is (about to be) stable.
Proposal 1: RAN2 to confirm that the work should focuses on intra-DU case at first.
Proposal 2: RAN2 to start working on simpler scenarios (e.g. handover) and later extend scenarios based on outcome for the simpler scenarios.

2.2	Potential enhancement area
As said in 2.1, we firstly consider intra-DU intra-frequency handover. In the legacy intra-DU handover, there are 6 steps, where each has some latency roughly as in the Table 1 below. All these steps (except the step 5) are done by or involving RRC. During the handover, the L2 (and L1) resets are done, e.g. MAC reset, RLC re-establishment, PDCP re-establishment or data recovery.
Table 1. Steps in intra-DU handover
	Step
	Action/message
	Direction
	Latency [ms]

	1
	Measurement Report
	UE  DU
	5

	
	
	DU  CU
	10

	2
	UE CONTEXT MODIFICATION REQUEST 
	CU  DU
	10

	3
	UE CONTEXT MODIFICATION RESPONSE
	DU  CU
	10

	4
	RRC Reconfiguration
	CU  DU
	10

	
	
	DU  UE
	10

	5
	Synchronization (CFRA)
	UE  DU
	5

	
	
	DU  UE
	5

	6
	RRC Reconfiguration Complete
	UE  DU
	5

	
	
	DU  CU
	10

	Total
	
	
	80



As described in the justification of WID, this work intends to enable a serving cell change via L1/L2 signalling. Note that a “serving cell change for PCell” might not be the same meaning or result as the legacy handover, while in the following we continue using the terminology “handover” with this possibility.
	The goal of L1/L2 mobility enhancements is to enable a serving cell change via L1/L2 signalling, in order to reduce the latency, overhead and interruption time.



In high level observations, there can be some aspects to be enhanced in order to achieve the goal, e.g. measurement to be used for handover, signalling to trigger handover and handover execution.
· Measurement to be used for handover decision
The legacy L3 measurement based HO is reliable and works properly in most cases. If this is replaced by L1/L2 measurements, the reliability could not be as good as that of L3 measurements. For example, L1 (and/or L2) measurements based HO triggering may cause a frequent HO (e.g. ping-pong). Although such frequent HO may not be a big problem in L1/L2 based mobility compared to L3 based mobility, it should be carefully considered. We assume this aspect is related to the objective “L1 enhancement for inter-cell beam management” which is led by RAN1 and thus can be discussed after some progress in RAN1. In other words, RAN2 should start from discussions on overall modelling of L1/L2 based mobility without excluding any enhancements on measurements for handover.

· Signalling to trigger handover
As already described in the WID, we assume this is to be L1/L2 signalling, i.e. either PDCCH or MAC CE. This reduces a signalling delay to trigger the HO a lot. On the other hand, there is one fundamental question for RRC configuration of the target cell. The legacy RRC signalling itself includes the RRC configuration of the target cell, while L1/L2 signalling cannot include those configurations. The L1/L2 signalling can be assumed for L1/L2 mobility with improvements for RRC configuration of the target cell, e.g. pre-configuration. This is also aligned with the objective (i.e. the first and second sub-bullet below).
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]



· Handover execution
In the legacy HO, RRC layer controls everything including the L2 (and L1) reset, e.g. MAC reset, RLC re-establishment, PDCP re-establishment or data recovery. This requires a certain processing delay and causes interruption for e.g. data transmissions and receptions in the target cell. It would be good to consider possible enhancements on this L2 handling.

As said earlier, the observations above for handover can be applied for other serving cell change scenarios basically. Thus, we propose the scope of potential enhancements should be common for all scenarios, unless it is not applicable.
Proposal 3: The following areas are considered as scope of potential enhancements:
a) Reduce latency to trigger serving cell change
b) Reduce interruption time during execution of serving cell change

3. Conclusion
In this contribution we discussed target scenarios and latency components to be enhanced. We made the following proposals as the starting point of this work.

Proposal 1: RAN2 to confirm that the work should focuses on intra-DU case at first.
Proposal 2: RAN2 to start working on simpler scenarios (e.g. handover) and later extend scenarios based on outcome for the simpler scenarios.

Proposal 3: The following areas are considered as scope of potential enhancements:
c) Reduce latency to trigger serving cell change
d) Reduce interruption time during execution of serving cell change
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