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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#119e meeting, the related agreements were made as following:

	· R2 assumes that L2 is continued whenever possible (e.g. intra-DU), without Reset, with the target to avoid data loss, and the additional delay of data recovery.

· ICBM is one scenario considered for L1L2 mobility, but is not the only one, and is not a prerequisite for using L1L2 mobility.

· RAN2 to consider preparation of target cell configurations capable of dynamic switching without need for full configuration


In this contribution, we will make an initial analysis on the topic of dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling.
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 was 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 R18 L1/L2 inter-cell mobility.

2.2 Candidate cell pre-configuration
In R17-ICBM, the network preconfigures unified-TCIs via RRC signaling. Based on the L1 measurement report, at least one unified-TCI can be activated from the unified-TCI pool via MAC CE. If more than one unified-TCI are activated, the DCI will indicate one certain for the subsequent data transmission.
The unified TCI framework is designed as a pool of joint or separate DL/UL TCI states, which is associated with additional PCI different from the serving cell. And, the beam change can be indicated by TCI state ID carried by MAC/DCI. The beam can be applied with time alignment in advance.
After RRC pre-configuration model is confirmed, we will take an account on how to define the unified-TCI state in the RRC model.
Proposal 2: Reuse unified-TCI framework for the pre-configuration of candidate cells.
2.3 Dynamic switch mechanism

According to the principle that the dynamic switch mechanism is greatly influenced by RRC configuration mode, we can assume the legacy ‘unified-TCI framework’ can be applied for the final determined RRC mode. Based on this assumption, an initial analysis can be taken for designing the dynamic switch mechanism. 

Based on the pre-configuration of measurement object, the UE performs inter-cell beam L1 measurement and report.  The network sends an indication of R18 L1L2 inter-cell mobility via a MAC CE, which is similar as that for R17 inter-cell beam management. Such MAC CE at least consists of cell switch indication, the indication of beam. 
Proposal 3: A MAC CE applied for R18 L1L2 inter-cell mobility at least consists of the following content:

· Indication of cell switch

· Beam info
It is assumed that L1L2 mobility is triggered relied on the L1 measurement. In R17 ICBM, the beam change is triggered also relied on the L1 measurement. Hence, when the L1 measurement result is reported to NW, the NW will make a decision on whether to change serving cell and/or to change beam.
Proposal 4: Based on L1 measurement report, the NW sends a mobility command to indicate beam change and/or serving cell change. 
2.4 UE handling after cell switch
For the case of intra-DU, all cells share the same MAC, RLC and PDCP stack, which is shown in the following figure 2a. Hence, RLC reestablishment and PDCP recovery are not involved. If RACH operation to target cell is inevitable, MAC reset is needed. That is to say, in this case, MAC reset may be needed and RLC reestablishment and PDCP recovery are not 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, it is straightforward to think that 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.
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     Figure 2a: intra-DU                                                             Figure2b: inter-DU and intra-CU
Proposal 5a: In the case of intra-DU, MAC reset may be needed.
Proposal 5b: In the case of inter-DU and intra-CU, MAC reset, RLC reestablishment and PDCP recovery are needed.
3 Conclusion

In this contribution we make an initial analysis on time reduction in the procedure of L1/L2 based inter-cell mobility, 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: Reuse unified-TCI framework for the pre-configuration of candidate cells.

Proposal 3: A MAC CE applied for R18 L1L2 inter-cell mobility at least consists of the following content:

· Indication of cell switch

· Beam info

Proposal 4: Based on L1 measurement report, the NW sends a mobility command to indicate beam change and/or serving cell change. 

Proposal 5a: In the case of intra-DU, MAC reset may be needed. 

Proposal 5b: In the case of inter-DU and intra-CU, MAC reset, RLC reestablishment and PDCP recovery are needed.
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