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1 Introduction
Regarding the objective of L1/L2 based inter-cell mobility, the relevant WID [1] 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#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 RAN2#121 meeting, the related agreements were made as following:

	· In the RRC procedures, the complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset MAC, RLC or PDCP. FFS whether we can rely on a modified version of the reconfiguration procedure with fullconfig flag set. FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.

· No consensus to support HARQ continuation (and in order to resume discussion some new input may be needed, e.g. quantitative evidence of a serious problem).

· To determine if to reset L2 or not is based on RRC configuration (e.g. set of cells. FFS if separate for RLC, MAC, PDCP). 


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 RAN2#120, the running CR [2] for TS38.300 was endorsed as baseline for further update. In the running CR, the overall procedure for LTM is shown in Figure x below. In this paper, we will continue to take the remaining issues involved in the signalling procedure into consideration.
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Figure x. Signaling procedure for LTM

The procedure for LTM is as follows. 

1.
The UE sends a MeasurementReport message to the gNB. The gNB decides to use LTM and initiates LTM candidate preparation.
2.
The gNB transmits an RRCReconfiguration message to the UE including the configuration of one or multiple LTM candidate target cells. 

3.
The UE stores the configuration of LTM candidate target cell(s) and transmits a RRCReconfigurationComplete message to the gNB.

4.   The UE may perform DL synchronization and TA acquisition with candidate target cell(s) before receiving the LTM cell switch command.

Editor’s note: DL synchronization for candidate cell(s) before cell switch command is supported, at least based on SSB. FFS necessary mechanism.

Editor’s note: TA acquisition of candidate cell(s) before LTM cell switch command is supported, at least based on PDCCH ordered RACH, where the PDCCH order is only triggered by source cell. FFS detailed mechanism.

5.
The UE performs L1 measurements on the configured LTM candidate target cell(s), and transmits lower-layer measurement reports to the gNB.

Editor’s note: FFS whether the lower-layer measurement reports are carried on L1 or MAC.
6.
The gNB decides to execute LTM cell switch to a target cell, and transmits a MAC CE triggering LTM cell switch by including the candidate configuration index of the target cell. The UE switches to the configuration of the LTM candidate target cell.

Editor’s note: FFS how beam indication is done.

7.
The UE performs random access procedure towards the target cell, if TA is not available.

8.     The UE indicates successful completion of the LTM cell switch towards target cell.


2.2 Early TA acquisition

In the previous section statement, TA acquisition of candidate cell(s) before receiving LTM cell switch command will be performed in step 4. Due to the UE capability restricted on the number of candidate cells with TA maintenance and time overhead for TA acquisition, the network needs to indicate proper objects for early TA acquisition, which are very likely to cell switch to.
After acquiring early TA, if the source cell can get the information on which candidate cells with completing TA acquisition before cell switch, the determination on the target cell for UE to cell switch to should take the early TA acquisition towards which candidate cell(s) into account. If not, it is possible that the target cell without early TA acquisition is indicated in the cell switch command, which will have negative effect on reducing mobility interruption. In order to solve such issue, it is feasible that after completing early TA acquisition, the candidate cell(s) can notify the acquired TA to the source cell.
Proposal 1: After acquiring TA before cell switch, the candidate cell(s) need to notify the acquired TA to the source cell.
2.3 L2 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.  Neither RLC reestablishment nor PDCP recovery is 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, both MAC reset and RLC reestablishment are needed. Meanwhile, PDCP recovery is also needed in AM for retransmitting 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 agreed that to determine if to reset L2 or not is based on RRC configuration. Nevertheless, an FFS if RRC configuration for L2 reset should be separate for RLC, MAC, PDCP, was left. Concerned with the flexibility of L2 reset for different scenarios, within one candidate cell, L2 reset for MAC, RLC and PDCP should be configured separately.
Since L2 reset or not in the cells within the case of intra-DU and inter-DU are significantly different, it is straightforward to make the RRC configuration for L2 reset in terms of the set of cells. For instance, the cells within the same DU, the operation on RLC reestablishment is the same and, all these cells can be defined as a set of cells, which can be configured with one common L2 reset indication. Even for the cells within the same DU, maybe, MAC reset is not completely the same. For the cells have the same state of MAC reset can be configured together with a common indicator.
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     Figure 2a: intra-DU                                                             Figure2b: inter-DU and intra-CU
Proposal 2:  Separated L2 reset indicators should be introduced for MAC, RLC and PDCP layer per candidate cell. 
Proposal 3:  A set of candidate cells with the same state of L2 reset (MAC, RLC or PDCP) can be configured with one indicator. 
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 4: 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 make the following proposals:

Proposal 1: After acquiring TA before cell switch, the candidate cell(s) need to notify the acquired TA to the source cell.
Proposal 2:  Separated L2 reset indicators should be introduced for MAC, RLC and PDCP layer per candidate cell. 
Proposal 3:  A set of candidate cells with the same L2 reset (MAC, RLC or PDCP) can be configured with one indicator. 
Proposal 4: Whether a LTM candidate cell is configured for L3 handover is up to NW implementation.
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