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Introduction
RAN3 is considering L1/L2 based inter-cell mobility for mobility latency reduction [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]
· 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 the previous meeting RAN3 117-bis-e, these agreements about this topic below were captured. Some points to be studied were also pointed out.

Agreements:
	○ During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure, FFS in one message or multiple messages. 
	○ The gNB-DU may accept the target cells of L1/L2 handover and responds to the gNB-CU with the access control result in UE Context Modification Response message(s). gNB-DU may accept all or part of the target candidate cells.
	○ gNB-DU initiated L1/L2 handover configuration is not allowed.
	○ The UE sends the lower-layer measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell.
	○ WA: The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
	○ The following previous agreements for intra-DU case are confirmed to be also applicable for inter-DU case:
	1.Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
	2.RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:
		-	Stand alone
		-	Carrier Aggregation (Change of PCell)
		-	NR-DC (Change of PCell at MN, Change of PScell at SN) 
	3.RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
	5.RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.
	7.The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
○ For inter-DU inter-cell mobility, the UE Context Setup procedure is reused for handover configuration.

FFS:
○ FFS on whether the gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration. Three Options are left for further discussion: Opt 1. DU cannot suggest any candidate cells. Opt 2. DU suggest candidate cells within the list provided by CU. Opt 3. DU suggest candidate cells outside the list provided by CU.
○ FFS on the need and when the gNB-DU indicates the gNB-CU about the initiation of L1/L2 handover command.
○ FFS For intra-DU L1/L2 mobility, the gNB-CU may use the UE Context Modification procedure to modify or release the prepared cells resources in the gNB-DU (incl. the source cell). Details are pending to RAN2.
○ The following open issues on user plane handling in intra-DU L1/L2 mobility as well as inter-DU case are raised for further study:
	a)	F1-U UL/DL TEID handling as in intra-DU legacy HO.
	b)	DDDS on F1-U
	c)	E1 impact, such as setup, update or remove resources at gNB-CU-UP
d)	Data forwarding

In the previous meeting, RAN3 discussed and captured agreements about scenario, open issues, and enhancements. In this contribution, we describe our proposals for some open issues noted as FFS.

Discussion
RAN2 agreements
· Terminology
In previous RAN2 GTW, it is agreed to use “LTM” as term for the L1/L2-triggered mobility and use the term “cell switch” for the procedure of triggering change of cells via the LTM feature. RAN3 should also use these terms.
· RACH less cell switching
In previous RAN2 GTW, RAN2 assumes that performing DL synchronization to candidate/target cell before receiving the cell switch command is feasible at least for the case that the target cell is already an active serving cell, but also, RAN2 think this may be discussed by RAN1 and RAN4. RAN3 should align with this, thus, we should discuss the procedure considering RACH based cell switch as a baseline.
· Support of LTM without reconfiguration/re-initiation
RAN2 decide that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. Thus RAN3 should discuss a mechanism and signaling to maintain the information for LTM in the network considering harmonization with selective activation.
Proposal 1: RAN3 should be align with RAN2 in terminology (use “LTM” and “cell switch”).
Proposal 2: RAN3 should wait RAN1/2 decision about RACH less cell switch and consider RACH based procedure as a baseline.
Proposal 3: subsequent cell switch in LTM without reconfiguration/re-initiation should be discussed considering harmonization with selective activation.

Candidate cell proposed by gNB-DU in preparation phase
In previous meeting, about suggestion of candidate cells by gNB-DU, following three options were raised:
Opt. 1. DU cannot suggest any candidate cells.
Opt. 2. DU suggest candidate cells within the list provided by CU.
Opt. 3. DU suggest candidate cells outside the list provided by CU.
We think RAN3 could support option 2 (and also option 1). To realize more reduction of mobility latency, we should avoid that remaining unsuitable candidate cells configured causes decrease of reliability or user experience. The legacy mechanism whereby gNB-CU initiates configurations and gNB-DUs accept them should be maintained, but there should also be a mechanism whereby candidate cells and configurations can be changed as needed. After gNB-CU initiates LTM configuration and gNB-DUs receive it, before execution of cell switch or until next execution of cell switch, gNB-DU may suggest candidate cell different from candidate cells configured by gNB-CU, based on L1 measurement. Detailed signaling should be FFS. Especially, we should consider that it is needed that gNB-DU should maintain the candidate cell list in case that gNB-DU denies some candidate cells in candidate cell list sent by gNB-CU thereafter gNB-DU proposes these candidate cells to gNB-CU.
Proposal 4: When gNB-CU initiates a configuration for LTM in preparation phase, gNB-DU could accept all or part of candidate cells in candidate cell list provided by gNB-CU.
Proposal 5: After gNB-CU initiates LTM configuration, or after cell switch is excuted (i.e. until next cell switch), gNB-DU may suggest candidate cells within candidate cell list provided by gNB-CU when it initiates LTM (i.e. in preparation phase of the first CPC).

Coordination between gNB-CU and gNB-DU in execution phase
In the offline discussion of the previous meeting, two options were raised regarding when the gNB-DU notifies the gNB-CU of execution of cell switch.
Opt. 1: the gNB-DU indicates to the gNB-CU after it detects the UE appeared in the target cell.
Opt. 2: the gNB-DU indicates to the gNB-CU once it receives the successful ACK for the L1/2 handover command.
For slower notifications (option1), the WA agreed to reuse the Access Success procedure. This is considered the most basic cell switch procedure. For faster notification (option2), the following Pros and Cons exist:
Pros:	reduced interruption of user plane and avoidance of collision between legacy L3 mobility and LTM
Cons:	increased signaling overhead, increased complexity, possibility of false notification or mismatch.
False notification or mismatch could occur when the UE fails to connect to the target cell after gNB-DU sends the cell switch command to the UE. To avoid this failure, it is considered that gNB-DU sends the notification to the gNB-CU after receiving ack of the cell switch command from the UE.
Observation 1: option2: gNB-DU sends notification of cell switch execution to gNB-CU when it sends cell switch command to the UE has Pros and Cons:
Pros:	reduced interruption of user plane and avoidance of collision between legacy L3 mobility and LTM
Cons:	increased signaling overhead, increased complexity, possibility of false notification or mismatch.

Temporary cell index for cell switch command (related to security issue)
In the previous RAN2 meeting, we pointed out the security issue of LTM and discussed its solution in [2]. In order to avoid sending cell id without cyphering, we proposed to solve the problem by using temporary cell index. At the previous RAN3 meeting, lenovo also made a similar proposal.
From the RAN3 perspective, it should be considered that the gNB-DU has to generate the temporary cell index in the preparation phase. In intra-DU scenario, no CU involvement is required and there would be no F1 impact. On the other hand, in inter-DU scenario, source gNB-DU needs to inform the UE of the target cell in other gNB-DUs using the temporary cell index, thus there would be CU involvement and F1 impact.
Proposal 6: RAN3 should consider to employ temporary cell index for cell switch command and L1 measurement and analyse an impact on involvement of gNB-CU and F1AP. Details for temporary cell index is up to RAN2.

Inter-DU scenario specific issue: coordination between source and candidate gNB-DUs
In inter-DU LTM, when source gNB-DU sends a cell switch command, source gNB-DU needs to know the information of the target cell. Also, source gNB-DU needs to obtain the temporary cell index mentioned in previous section. In order to determine the target cell within the candidate cells and to receive the L1 measurement with the temporary cell index, source gNB-DU needs to know about the candidate cell in the preparation phase. Therefore, it is necessary for gNB-CU which knows the information of the candidate cells to send the information about the candidate cell in the candidate gNB-DUs to source gNB-DU in the preparation phase. FFS for details.
Observation 2: In inter-DU LTM, source gNB-DU should acquire information of candidate cells in candidate gNB-DUs in preparation phase, and this has an impact on F1AP.
Proposal 7: RAN3 should discuss enhancement on F1AP for candidate cells information acquisition of source gNB-DU in inter-DU LTM preparation phase.

Conclusions and proposals
Our observations and proposals are summarized below.
Proposal 1: RAN3 should be align with RAN2 in terminology (use “LTM” and “cell switch”).
Proposal 2: RAN3 should wait RAN1/2 decision about RACH less cell switch and consider RACH based procedure as a baseline.
Proposal 3: subsequent cell switch in LTM without reconfiguration/re-initiation should be discussed considering harmonization with selective activation.
Proposal 4: When gNB-CU initiates a configuration for LTM in preparation phase, gNB-DU could accept all or part of candidate cells in candidate cell list provided by gNB-CU.
Proposal 5: After gNB-CU initiates LTM configuration, or after cell switch is excuted (i.e. until next cell switch), gNB-DU may suggest candidate cells within candidate cell list provided by gNB-CU when it initiates LTM (i.e. in preparation phase of the first CPC).
Observation 1: option2: gNB-DU sends notification of cell switch execution to gNB-CU when it sends cell switch command to the UE has Pros and Cons:
Pros:	reduced interruption of user plane and avoidance of collision between legacy L3 mobility and LTM
Cons:	increased signaling overhead, increased complexity, possibility of false notification or mismatch.
Proposal 6: RAN3 should consider to employ temporary cell index for cell switch command and L1 measurement and analyse an impact on involvement of gNB-CU and F1AP. Details for temporary cell index is up to RAN2.
Observation 2: In inter-DU LTM, source gNB-DU should acquire information of candidate cells in candidate gNB-DUs in preparation phase, and this has an impact on F1AP.
Proposal 7: RAN3 should discuss enhancement on F1AP for candidate cells information acquisition of source gNB-DU in inter-DU LTM preparation phase.
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