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1 Introduction
Regarding the objective of L1/L2 based inter-cell mobility, the relevant WID is shown below:
	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 RAN2#119bis meeting, the related agreements were made as following:

	· 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.

· R2 assumes that at L1L2 cell switch: Whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, perform data recovery with PDCP is explicitly controlled by the network. R2 assumes that this can be configured by RRC. FFS if MAC CE indication(s) is/are needed. 
· 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). 


In RAN2#120 meeting, the related agreements were made as following:

	· The MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch.

· LTM cell switch is supervised by a timer.
· UE arrival in the target cell need to be indicated (somehow)


In this contribution, we will continue to make a discussion on the remaining issues involved in dynamic cell switch mechanism. 
2 Discussion
2.1 Overall procedure

 In the initial phase of Rel-17, there are two scenarios for L1/L2 centric mobility were discussed:

· Scenario1: TCI switches from TCI 1 to TCI 2, and the UE A is still in the coverage of cell A.
· Scenario2: TCI switches from TCI 1 to TCI 3 when the UE B moves to the coverage of cell B.
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Figure 1: L1/L2 centric mobility
In scenario 1, the UE A keeps staying in the coverage of serving cell, therefore, fewer mobility related issues are involved. The main enhancement is that L1/L2 command instead of L3 signaling is introduced for switching TCI in order to decrease time consumption as much as possible. And, all of the standardized work has completed. However, for the scenario 2 with serving cell change, much more mobility related issue needs to be identified, which is much more complex compared with scenario 1 and is left over to Rel-18 for further study. 

In addition, in regard of scenario 2, it has already make an initial discussion on the corresponding procedure in Rel-17, the outline of procedure has been proposed, which is shown below:

	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. 


Objectively speaking, the above procedure of L1/L2 mobility model can be used as a baseline, and, maybe a minor extension is needed to achieve the intended target in the WID of Rel-18.
Proposal 1: Take the procedure of R17-ICBM as a baseline for supporting LTM.

2.2 Cell switch 

In R17 ICBM, the beam change can be triggered relied on the L1 measurement and report. A TCI state(s) activation MAC CE enables the UE to transmit and receive dedicated signal via TRP associated with an additional PCI different with the PCI of the serving cell.

In the R18 discussion, it is confirmed that LTM is triggered relied on the L1 measurement and report. Hence, when the L1 measurement result is reported to NW, it is feasible for the NW to make a decision to select a suitable beam for the target cell.
Proposal 2: Based on L1 measurement report, the NW can determine a suitable beam for the target cell.
An FFS if the MAC CE can indicate TCI state(s) (or other beam info) to activate for the target Cell(s) was left. Though it depends on RAN1 progress, from RAN2 point of view, we can make some consideration on this issue and put forward some constructive suggestions.
If proposal 2 is agreed, that is to say, the UE can get to know a suitable beam of the target cell in advance, which is different from the conventional operation that the beam reselection usually takes place after initialing RACH procedure. Since the intention of LTM is to achieve fast cell switch, if beam reselection takes place after initialing RACH procedure, it seems to be unable to align with the initial intention. In addition, it was agreed that the MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch in the previous meeting. However, less progress has been made on the details of LTM related information until now. From above analysis, it is feasible and beneficial to carry the beam info as the part of LTM related information in the MAC CE applied for LTM.
Proposal 3: From RAN2 perspective, the MAC CE applied for LTM can be used to active the TCI state(s) of the target cell.

RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). It is naturally that the CFRA resource can be configured in RRC pre-configuration of candidates. Since the RACH resource for CFRA is usually reserved for a long time, when the time that the UE receives the LTM command comes, maybe the reserved resource is invalid. One solution of managing CFRA resource is to introduce a CHO-like timer. However, in this case, the NW needs to send a cell switch command to UE, which is different from that in CHO. Therefore, an indication of the validity of reserved resource can be carried conveniently in the cell switch command. 
Proposal 4: The validity of CFRA resource reserved by target cell can be indicated by the MAC CE applied for LTM.
2.3 L2/3 reset
For the case of intra-DU, all cells share the same MAC, RLC and PDCP stacks, which is shown in the following figure 2a. The process of RLC reestablishment and PDCP recovery are not involved. Maybe, partial or full MAC reset is needed.  In the case of inter-DU and intra-CU shown in figure 2b, due to that the RLC and MAC are managed by different DU, the MAC reset and RLC reestablishment are needed. Meanwhile, PDCP recovery is also needed in AM for retransmit the unsuccessful data package to the target DU. 
In the previous meeting, it was assumed that whether the UE performs partial or full MAC reset, re-establish RLC, perform data recovery with PDCP is explicitly controlled by the network. Meanwhile, RAN2 assumes that this can be configured by RRC. FFS if MAC CE indication(s) is/are needed. In our subconscious mind, it is straightforward to give the L2/3 reset indication in the RRC pre-configuration. However, if so, the operation that the configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells will increase its difficulty. In addition, it is flexible to make such indication via a MAC CE. The MAC CE applied for LTM can be used for carrying such indication.
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     Figure 2a: intra-DU                                                             Figure2b: inter-DU and intra-CU
Proposal 5: Whether the UE performs partial or full MAC reset, re-establish RLC, data recovery with PDCP can be indicated by the MAC CE applied for LTM.
2.4 Coexistence with L3 handover
As the WID described, the LTM mechanism is supported for intra-DU case and intra-CU inter-DU case. The candidate cell with inter CU can be only configured for L3 handover. That is to say, anyway, the UE needs to perform L3 measurement and report. Therefore, if the LTM candidate cell are also configured for L3 handover, the L3 handover occurred in these candidate cell can be regarded as a supplement of LTM. The handover command can be send in time, which is beneficial for reducing the service interruption. However, we also realize that it will cause redundant operation. A simple approach to resolve this issue presented in mind is whether a LTM candidate cell is configured for L3 handover is up to NW implementation.
Proposal 6: Whether a LTM candidate cell is configured for L3 handover is up to NW implementation.
3 Conclusion

In this contribution we continue to make a discussion on the issues involved in dynamic cell switch mechanism, and made the following proposals:

Proposal 1: Take the procedure of R17-ICBM as a baseline for supporting R18 L1/L2 inter-cell mobility.
Proposal 2: Based on L1 measurement report, the NW can determine a suitable beam for the target cell.
Proposal 3: From RAN2 perspective, the MAC CE applied for LTM can be used to active the TCI state(s) of the target cell.

Proposal 4: The validity of CFRA resource reserved by target cell can be indicated by the MAC CE applied for LTM.
Proposal 5: Whether the UE performs partial or full MAC reset, re-establish RLC, data recovery with PDCP can be indicated by the MAC CE applied for LTM.
Proposal 6: Whether a LTM candidate cell is configured for L3 handover is up to NW implementation.
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