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1 Introduction
According to the WID [1], L1/L2 inter-cell mobility is identified as the objectives for Rel-18 NR mobility enhancement firstly, and the sub-objective related to dynamic switch is as follows.
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]

The dynamic switch is important for the low latency mobility and related to measurement report for execution and triggering signalling, downlink and uplink synchronization after handover decision and so on. The above issues were touched in the RAN2#119-e meeting, and several potential enhancements were assumed for dynamic switch as follows.
	· 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).

· 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.


The previous agreements related to dynamic switch are listed from several aspects: downlink and uplink synchronization after handover decision, configuration application, procedure enhancement, delta configuration. Based on our understanding, the configuration related issues are discussed under sub-agenda 8.4.2.2. Other issues related downlink/uplink synchronization after handover decision and procedure enhancement should be discussed under the sub-agenda for dynamic switch.
In this paper, we discuss the potential enhancement for switch related aspects and propose the signalling for dynamic switch.
2 Discussion
The legacy procedure of HO consists of three phases: handover preparation, handover execution and handover completion. Similarly, we would like to identify the part or steps to enhance for L1/L2 inter-cell mobility management in three phases: Measurement and Configuration, Cell switch execution, Completion.  The dynamic switch among candidate serving cells (including SpCell and SCell) relies on all the three phases in which cell switch execution phase is the key part and should be further enhanced. Issues like downlink/uplink synchronization after handover decision and procedure enhancement need further discussion to enable the dynamic switch mechanism.
Downlink/uplink synchronization

Random access with UL synchronization to the target cell may also result in some delays after receiving the switch command. To avoid the delay resulted from the RACH, RACH-less cell switch is worth to considered for L1/L2 inter-cell mobility management. During the legacy RACH-less procedure, valid TA is obtained or maintained for UL synchronization before the NW access indication.  Which means, after receiving the NW switch command, UE is able to access the target cell without the latency brought by RACH. TA maintenance or retrieve of the target cell is important to enable RACH-less L1/L2 inter-cell mobility, especially for the non-synchronized scenario. Currently, PDCCH order is used when UL non-synchronization happens in the serving cell. NW utilizes the special DCI format to indicate the UE to tigger the RACH procedure and other related information for TA retrieve. For the target cell (non-serving cell) for L1/L2 inter-cell mobility, similar mechanism could be introduced to ensure the valid TA upon cell switch execution.
Proposal 1: RAN2 is kindly asked to support RACH-less cell switch for L1/L2 inter-cell mobility management. 
Proposal 2: Valid TA of the target cell should also be obtained before the cell switch execution. Details are up to RAN1.
Procedure enhancement
In R17 FeMIMO, inter-cell beam management mechanism is introduced to facilitate more efficient (lower latency and overhead) DL/UL beam management for intra-cell and inter cell scenarios.  UE performs beam selection based on the unified TCI framework without serving cell change in the intra-DU scenario. In R18 WI Mobility enhancement, the scenario is extended to intra-DU and inter-DU intra-CU with serving cell change. Besides latency, ping-pong rate is another performance metric to consider for serving cell change mechanism. 
As for the general signalling and procedure, we identified two options: 1) mobility execution upon NW indication; 2) two-step cell swich. The general procedure for L1/L2 mobility with these two options are shown as below.
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As shown in the figure, the option 1 follows the legacy procedure that the UE execute the serving cell switch as soon as receiving the indication from the NW. This option is more straight-forward. However, since the L1 measurement is not that stable and the results may change even within a small period of time. Option 2 (i.e., a two-step method) as one potential solution could be employed to reduce the ping-pong rate: the first step is to indicate the TCI state without serving cell switch which reuses the R17 ICBM as much as possible; in the following step, the NW transmits the cell switch indication and triggers UE to apply the corresponding RRC Reconfiguration. The timing for the switch command in option 2 is up to NW which may be based on the following measurement reported by UE.
Proposal 3: RAN2 is kindly asked to consider the two options for general procedure: 1) mobility execution upon NW indication; 2) two-step cell swich (i.e., TCI state indication without serving cell switch and cell switch indication to apply the RRC Reconfiguration).
Explicit NW-controlled command enables fast switch trigger via DCI or MAC CE and could achieve a certain level of reliability. The design of the command could reuse R17 ICBM as the baseline. That is, the content of the indication may include the following information (explicitly or implicitly): the select beam, cell switch indication, TCI state. The design of the indication could be further discussed based on the results of the basic questions.
Proposal 4: The source gNB triggers the serving cell switch via L1/L2 signalling. The contents in the command may include the select beam, cell switch indication, TCI state. 
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: For the L1/L2 inter-cell mobility, RAN2 is kindly asked to introduce a completion indication utilizing L1/L2 signalling.
3 Conclusions
In this contribution, we discuss potential enhancement and the signalling for dynamic switch. Following observations and proposals are made in this contribution:
Proposal 1: RAN2 is kindly asked to support RACH-less cell switch for L1/L2 inter-cell mobility management. 

Proposal 2: Valid TA of the target cell should also be obtained before the cell switch execution. Details are up to RAN1.

Proposal 3: RAN2 is kindly asked to consider the two options for general procedure: 1) mobility execution upon NW indication; 2) two-step cell swich (i.e., TCI state indication without serving cell switch and cell switch indication to apply the RRC Reconfiguration).
Proposal 4: The source gNB triggers the serving cell switch via L1/L2 signalling. The contents in the command may include the select beam, cell switch indication, TCI state. 
Proposal 5: For the L1/L2 inter-cell mobility, RAN2 is kindly asked to introduce a completion indication utilizing L1/L2 signalling.
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