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Introduction
The mobility enhancement on the L1L2 signaling based inter-cell mobility had been discussed during RAN2 119 e-meeting, and some initial consensus related to the basic design principle of the interruption latency and candidate cell configuration was reached [1]. In this paper, we further discuss some open issues which focus on the objective of dynamic switch mechanism for the L1L2 signalling based mobility enhancement. In detail, the following issues are covered:
· Co-existence of beam change and serving cell change
· The content of L1L2 cell switch command
· Which way to deliver the L1L2 cell switch command
· Completion indication for the L1L2 signaling based inter-cell mobility
· Whether to support UE triggered cell switch
Section 2 gives the detailed discussion of above mentioned issues, and followed by Session 3 that gives the contribution of this paper.
Discussion
Co-existence of beam change and serving cell change
In legacy handover, when receiving RRCReconfiguration message that indicates UE to perform L3 handover, UE shall detect the SSB in indicated target cell and perform tracking of the SSB based on the SMTC configuration to accomplish the DL synchronization. After acquiring the DL timing, UE performs RACH to accomplish the UL synchronization based on the associated RACH resource so as to indicating gNB of the beam direction for subsequent data transmission/reception.
Observation 1: In legacy handover, cell change is indicated to UE via the L3 handover command, and followed by beam alignment between UE and gNB based on DL measurement and RACH.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]As above observation, during the cell change the UE should complete the DL/UL synchronization and beam chosen. In our view, considering it is feasible to perform early L1 measurement for candidate cell, besides choosing the target cell, the NW could choose the suitable beam for UE instead of choosing by UE itself, thus the beam alignment between UE and gNB for handover can follow the network indication instead of by RACH. From this perspective, the L1L2 cell switch command should explicitly indicate UE to perform cell switch and/or beam switch.
Observation 2: In the L1L2 signaling based inter-cell mobility, the explicit indication could be used to inform UE the target beam for the target cell.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Then a basic issue is that whether UE needs to perform cell switch and beam switch simultaneously. A general case is that the L1L2 signaling indicates UE to perform cell and beam switch simultaneously, as shown in the following Scenario 1. But in our view we should not rule out some other scenarios where beam switch is independent on cell switch. For example, due to mobility the gNB indicates UE to perform only cell change by L1L2 signaling, and followed by legacy behavior to acquire the beam of the target cell through RACH. Or UE could firstly perform data transmission using R17 ICBM, and then the gNB indicates UE to change cell using L1L2 signaling when the condition for cell switch is satisfied, and continue using the beam indicated before the L1L2 mobility command as shown in the following Scenario 2. 



Proposal 1: The L1L2 signaling based inter-cell mobility supports the following cases:
Case 1: the L1L2 signaling indicates UE to perform cell and beam switch simultaneously
Case 2: the L1L2 signaling indicates UE to perform cell switch only
The content of L1L2 cell switch command
Depending on the possible use cases as proposed in 2.1, the target cell information is mandatory indicated in the L1L2 cell switch command, and the beam/TCI state information of the target cell should be optionally included in the L1L2 signaling. 
Besides the beam chosen as mentioned above, UE needs to accomplish UL synchronization before successful access to the target cell. We understand that in some special cases such as the same TA value between source and target cells or TA equal to 0 due to small size of the target cell, UE does not need to get the new TA value for the target cell. But for a more general scenario, UE has the requirement to update the TA value before access to the target cell. Note that how to calculate the TA value before the cell change falls into RAN1 scope. One issue RAN2 could consider before RAN1 decision is that how to inform UE of the TA if the serving cell could acquire the TA of candidate cell in advance. UE could obtain the TA for candidate cell before receiving the L1L2 mobility command. Some further concern is that if due to UE mobility the TA value needs to be updated, UE should re-acquire the latest TA value for candidate cell to UE. In this way UE is required to maintain the TA value for the candidate cell. To avoid this, another way is to include the TA related information within the L1L2 signaling. Considering the complexity for TA maintained for candidate cells, and the TA value can only be applied for candidate cell after the reception of the L1L2 mobility command, so we prefer to send the TA to UE via L1L2 mobility command. For the final decision we can wait for some further RAN1/RAN2 efforts on this issue.
Based on above analysis we propose:
Proposal 2: The content of the L1L2 cell switch command may include the following information:
· Indication of  the target cell indication (mandatory)
· TCI state information of the target cell (optional)
· TA information of the target cell (optional)
[bookmark: _GoBack]How to deliver the L1L2 cell switch command
As our analysis in 2.2, the detailed content in the L1L2 signaling may differ with different scenarios. Considering the possible content such as target cell information, TCI state information of the target cell as well as the TA information of the target cell, it’s hard to only extend DCI to convey so much indication to UE. To cover all the possible content that needs to be indicated in the cell switch command, other possibility is to use MAC CE or combination of MAC CE and DCI. The way of combination of MAC CE and DCI shall need some further cooperation with RAN1.
Proposal 3: RAN2 assumes at least MAC CE is applicable to deliver the cell switch command. It is up to RAN1 whether DCI is also needed.
Completion indication for the L1L2 signaling based inter-cell mobility
The L1L2 signaling based inter-cell mobility enables UE to perform cell change without the involvement of L3 signaling. In L3 signaling based handover, after completing synchronization to the target cell, UE shall send RRCReconfigurationComplete message to the target cell to response the L3 handover signaling, furthermore the target cell can indicate the release of UE context to the source cell. For L1L2 signaling based inter-cell mobility, a successful response is also needed to inform the target cell the complete of the L1L2 based cell change, to let the target cell acknowledge the access of the UE. Thus, a completion indication should be sent to the target cell for such purpose.
Proposal 4: The response message to the cell switch command should be indicated to the target cell.
Whether to support UE triggered cell switch
In the L1L2 signaling based inter-cell mobility, the general principle is to pre-configure candidate cells for UE to perform the fast cell switch. The UE performs beam measurement on these candidate cells and reports the results to the gNB so that the gNB can decide serving cell change and/or beam change based on the UE measurement results. Regarding whether to support the UE triggered cell switch, we think this should be excluded in the scope of the R18 mobility enhancement, i.e., the UE mobility should always be under the control of network based on the L1L2 signaling. 
Proposal 5: Only support network-triggered cell switch in R18 L1L2 based mobility.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]This paper mainly focuses on dynamic switch related issues in the L1L2 signaling based inter-cell mobility. Based on the previous analysis in Section 2, our main contributions of this paper are summarized as follows:
Co-existence of beam change and serving cell change
Observation 1: In legacy handover, cell change is indicated to UE via the L3 handover command, and followed by beam alignment between UE and gNB based on DL measurement and RACH.
Observation 2: In the L1L2 signaling based inter-cell mobility, the explicit indication could be used to inform UE the target beam for the target cell.
Proposal 1: The L1L2 signaling based inter-cell mobility supports the following cases:
Case 1: the L1L2 signaling indicates UE to perform cell and beam switch simultaneously
Case 2: the L1L2 signaling indicates UE to perform cell switch only
The content of L1L2 cell switch command
Proposal 2: The content of the L1L2 cell switch command may include the following information:
· Indication of  the target cell indication (mandatory)
· TCI state information of the target cell (optional)
· TA information of the target cell (optional)
How to deliver the L1L2 cell switch command
Proposal 3: RAN2 assumes at least MAC CE is applicable to deliver the cell switch command. It is up to RAN1 whether DCI is also needed.
Completion indication for the L1L2 signaling based inter-cell mobility
Proposal 4: The response message to the cell switch command should be indicated to the target cell.
Whether to support UE triggered cell switch
Proposal 5: Only support network-triggered cell switch in R18 L1L2 based mobility.
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