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1 Introduction
According to the WID [1], the first objective aims to specify mechanism and procedures of L1/L2 inter-cell mobility as follows:
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]
In the RAN2#119-e meeting, some agreements were made related to the general procedure of LTM.
	· Assumption: To reduce HO interruption time, investigate e.g. solutions to reduce the time for UE reconfiguration (already in the WID), downlink and uplink synchronization after handover decision (other parts of dynamic switch not precluded).

· The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.


Furthermore, RAN2#119bis-e discussed more details and come to some agreements related to the procedure as follows.
· RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 

· RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 

· RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this. 

· RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 

· FFS if the MAC CE can indicate TCI state(s) (or other beam info) to activate for the target Cell(s), dep on RAN1 progress.
Thus, in this paper, we further discuss the issues related to procedure of LTM.

2 Discussion
The legacy serving cell switch is mainly based on L3 RRC procedure, especially for the SpCell switch. The procedure of HO consists of three phases: handover preparation, handover execution and handover completion. Similarly, we would like to identify the part or step to enhance for L1/L2 inter-cell mobility management in three phases: Measurement and Configuration, Cell switch execution, Completion. RAN3 has discussed the general procedure for the case when the UE moves within the same gNB-DU during NR operation for L1/L2 based inter-cell mobility with some pending issues like successful switch indication from UE and the signalling for the candidate selection. Focus on the RAN2 scope, we have the general procedure for the intra-gNB-DU LTM is shown in Figure 1 and the analysis for each phase is following.
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Figure 1 General procedure for the intra-gNB-DU LTM
Measurement and Configuration
As can be seen from the figure, the configuration preparation is comprised of coordination between source node and target node which results in some latency. And the preparation (e.g., Step3~5) is triggered always when the serving cell is found in bad condition. It is more efficient to execute the switch as soon as the serving link is not good enough. Thus, the switch decision and preparation should be performed ahead of time. RAN plenary has come to the initial agreement that the pre-configuration for multiple candidate cells should be introduced. 
Observation 1: One or Multiple candidate cells are pre-configured to reduce the latency resulted from inter-node preparation between the source node and potential target nodes.
Since multiple candidates may be pre-configured to UE, the limitation that one message only carries the configuration from one candidate will cause a heavy signalling burden between UE and network as well as network nodes.
Proposal 1: From RAN2 perspective, one RRC message could carry the configuration from one or multiple candidate cells.
During the traditional serving cell switch, UE reported measurements (may include beam-related information) are transmitted to the target only if available. However, for L1/L2 inter-cell mobility, we assume the switch is triggered by a beam-level indication. Thus, the Switch Request message should include UE reported measurement information with beam-related information since the target needs these results to prepare the L1/L2 inter-cell mobility. 

Observation 2: UE reported measurement is optional in the legacy request message from source to candidates.
In another word, following the legacy, NW may configure a candidate for LTM without L3 measurement results. It is reasonable because operates could have the flexibility to select the target node based on other information (e.g., co-site, UE trajectory prediction). That is, the step 0 measurement and report is optional in the LTM procedure. This was also touched in RAN1#110bis-e meeting when RAN1 studied the importance of ping-pong issue since filtering is one of potential solutions for the ping-pong issue. They observed that UE-based filtering may be not necessary if L3 measurement is always involved when NW selects the LTM candidates. They suspended the discussion and decided to wait RAN2’s conclusion. 
Proposal 2: RAN2 assumes that target could select LTM candidates without L3 measurement. LS to RAN1 may be needed.
Another question is the relation between L1 measurement and L3 measurement. RAN4 discussed this question without reaching an agreement. The way-forwards of RAN4 is as follows.  
<Way forward >: Issue 1-1-9: Relation between L3 measurement and L1 measurement

The options are not exclusive.
· Option 1 (Huawei, MTK, QC, Apple, OPPO): Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell
·                     FFS whether the spec has to define such a constraint explicitly.
· Option 2 (Nokia): L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbor cell

· Option 3 (Intel): Further discuss whether to support inter-cell L1-RSRP measurement when L3 measurement is not available recently and wait for RAN2 progress.

· Option 4 (Ericsson, Apple, Xiaomi, CATT, Nokia): Candidate cell L1-RSRP measurements can be measured within SMTC

· Option 5 (Intel, vivo): wait for RAN1/2 progress

From RAN2 perspective, it is not essential to have the limitation that network shall configure L1 measurement on a neighbour cell after receiving L3 measurement report on that cell since SMTC could be used for the L1 measurement configuration.
Proposal 3: L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbour cell.
Cell switch execution 

In step 9, the switch information may include beam information (e.g., TCI state indication) and serving cell switch command (e.g. configuration index, TA, RACH resource for CFRA, indication for RLC reset and so on) via L1/L2 signalling. RAN1 agreed to perform technical analysis on the issues related to the necessary information and type of the command and also touched the issue that whether the beam indication is sent before/along with/ after the command which is related to the triggering signalling and the corresponding procedure. During RAN2#119bis, we also have some assumptions and FFS about the triggering signalling. 
Proposal 4: RAN2 to confirm that the trigger information is divided two parts: beam indication and switch command. FFS within the same MAC CE.
Completion
For the legacy procedure, the UE completes the by sending RRCReconfigurationComplete message to target gNB. If NW sends L1/L2 signalling to triggered the cell switch execution, it still needs further discussion about the completion indication from UE. As shown in the step 10 in the figure, L1/L2 signalling also could be reused for the switch completion to reduce the latency.

Proposal 5: To further reduce the latency, RAN2 is kindly asked to introduce a completion indication utilizing L1/L2 signalling.
3 Conclusions
In this contribution, we list the potential issues related to procedure. Following observations and proposals are made in this contribution:
Observation 1: One or Multiple candidate cells are pre-configured to reduce the latency resulted from inter-node preparation between the source node and potential target nodes.
Proposal 1: From RAN2 perspective, one RRC message could carry the configuration from one or multiple candidate cells.
Observation 2: UE reported measurement is optional in the legacy request message from source to candidates.
Proposal 2: RAN2 assumes that target could select LTM candidates without L3 measurement. LS to RAN1 may be needed.

Proposal 3: L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbour cell.

Proposal 4: RAN2 to confirm that the trigger information is divided two parts: beam indication and switch command. FFS within the same MAC CE.
Proposal 5: To further reduce the latency, RAN2 is kindly asked to introduce a completion indication utilizing L1/L2 signalling.
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