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1. Introduction
In RAN2#119bis-e meeting, the dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signaling was discussed. And, the following agreements were made [2].
	· RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 
· RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 
· FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).
· 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. 
· [bookmark: _Hlk117068949]RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 
· 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. 




In this paper, we will further discuss the dynamic switch mechanism based on the conclusions in RAN2#119bis-e meeting.
2. Discussion
2.1. [bookmark: _Hlk117151872]L1/L2 signaling format 
In RAN2#119bis-e meeting, it has been agreed that the LTM related information is conveyed in a MAC CE. However, the actual triggering signaling for L1/L2 mobility is to be further studied. 
	· RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering.


Based on the above conclusion, it seems that the MAC CE conveying the LTM information doesn’t mean the actual triggering. That is to say, UE doesn’t execute the LTM procedure upon UE receiving this MAC CE until it receives another DCI or MAC CE for actual triggering. In our understanding, the design is redundant and has no further benefit but introducing unnecessary signaling. If UE has obtained the total LTM information, there is no reason not to execute the LTM procedure.
In legacy, the L3 based HO command signaling only supports the single cells in Release-8, while it was extended to support handover with SCell and handover with SN in the later releases. In our understanding, the handover command for LTM may also be extended in future releases, considering the MAC CE has better scalability and flexibility than DCI, we propose:
Proposal 1: Same MAC CE is used for LTM triggering and conveying LTM related information.
2.2. [bookmark: _Hlk117151892]Content of L1/L2 signaling for LTM
During the RAN2#119bis-e meeting, it was agreed that the L1/L2 signaling for LTM includes at least the candidate configuration index, and further discussion was made on the TCI state(s), RACH configuration, SCell activation/deactivation, and L2 reset indication, etc. Whether the TCI state(s) should be included depends on the outcome of RAN1 discussion. We discuss the SCell activation/deactivation issue in our accompanying contribution [3]. Here, we focus on the RACH resource for CFRA and L2 process indication in this chapter.
2.2.1  CFRA indication
In RAN2#119bis-e meeting, RAN2 agreed that the RACH resource for CFRA for L1 L2 dynamic switch could be provided in RRC configuration, however, whether MAC CE is needed for providing RACH resource for LTM is still FFS. We will give our analysis of this issue below. 
	· RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 


Firstly, according to the following agreements in RAN2#119bis-e meeting, the LTM candidate configuration is received before the LTM. Besides, it was agreed that the subsequent LTM without RRC reconfiguration for LTM can be done. 
	· A L1/L2 inter-cell mobility candidate (target) configuration is received within an RRC message before the L1/L2 dynamic switch is triggered.
· Use the term “Subsequent” LTM for the case when cell switch between L1/L2 mobility candidates is done without RRC reconfiguration in between.


[bookmark: _Hlk118209784]Observation 1: Configuration of LTM candidate cell is pre-configured to UE before the LTM is executed and could be maintained for the subsequent LTM.
In legacy system, a similar procedure e.g. the Handover Preparation procedure, is used to request the preparation of resources at the target cell and the target cell will reserve necessary resources for the incoming handover. Similarly, the candidate cells may reserve the resources for LTM for the UE upon the preparation procedure is finished. Considering the subsequent LTM, the period between the preparation and LTM execution may be very long, which may lead to resources wastage,  e.g. the CFRA resource reserved for the UE. 
Observation 2: Since the candidate cell can’t predict when a CFRA resource will be applied by UE, the CFRA resources in LTM candidate configuration may be reserved for a long time, i.e. from the reception of pre-configured candidate configuration to the LTM execution. 
To resolve the resource wastage problem, we suggest the candidate cells could assign the dedicated resources for this UE in candidate configuration to other UEs if the resources are insufficient before UE performs the LTM execution. Hence, even if the CFRA resource for LTM is pre-configured in RRC configuration, it doesn’t mean the dedicated resource is available at the LTM execution time, the MAC CE triggering LTM can be used to indicate whether this resource is available or not for LTM execution. UE could only perform CFRA when both CFRA resource for LTM is provided in RRC configuration and MAC CE triggering LTM indicates the resource is available.
Proposal 2:  support using MAC CE triggering LTM to indicate whether the pre-configured CFRA resource in RRCReconfiguration of a target cell is available or not. 
2.2.2  L2 reset issue
In RAN2 #119bis-e meeting, RAN2 assumed that using RRC to configure whether UE performs MAC reset, re-establish RLC and performs data recovery with PDCP. However, whether the MAC CE indication is needed is still FFS. 
	· 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. 


In our accompanying contribution [4], we discuss whether these L2 processes (including the MAC reset, re-establish RLC, and data recovery in PDCP) should be performed along with cell switch is determined by whether intra-DU or inter-DU handover occurs. However, since the subsequent LTM is supported, a candidate cell cannot decide whether it is a candidate cell for intra-DU or inter-DU handover at the time it is prepared. For instance, a candidate cell may be intra-DU to the serving PCell#1 while becoming inter-DU to the serving PCell#2 after an LTM. Besides, UE couldn’t judge whether the target cell is intra-DU or inter-DU to the serving PCell by itself since UE doesn’t know the details of network deployment.  Hence, using RRC to indicate the L2 process cannot support the subsequent LTM procedure, it is necessary to introduce L1/L2 indication for MAC reset/partial reset, RLC re-establishment， and PDCP data recovery.
Proposal 3: L1/L2 command for LTM indicates whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, and data recovery in PDCP.
2.3. [bookmark: _Hlk117151983]Dynamic switching completion for LTM
How to determine the successful completion of LTM procedure should also be discussed in RAN2. In legacy L3 handover, a timer, i.e. T304, is introduced. The timer starts upon the reception of the handover command and stops upon successful completion of random access on the corresponding SpCell. If the timer expired, the handover is considered as failed. 
Observation 3: For legacy L3 handover, T304 is used to determine whether a handover procedure is successful or not. 
For Rel-18 LTM, a similar mechanism based on T304-like timer could be introduced to determine the handover success/failure. Otherwise, the UE may be trapped with endless handover execution, which will result in longer handover latency. Considering a target for L1/L2 mobility is to speed up the cell switch, maybe the timer for LTM should be shorter than legacy L3 handover. The details could be discussed later. 
Proposal 4: A T304-like timer could be used to determine the handover success/failure at least for RACH-based LTM. 
Besides, for Rel-18 LTM, a cell switch completion indication based on RRC or L1/L2 signaling should be sent from UE to the target cell to inform the network of the completion of the LTM, similar to legacy L3 handover.
[bookmark: _Hlk117152012]Proposal 5: A cell switch completion indication should be sent from UE to the target cell to inform the network of the completion of the LTM. FFS whether it is an L1/2 signalling or RRC message.
3. Conclusion
In this contribution, we discuss the dynamic switch mechanism among candidate cells for the potential applicable scenarios based on L1/L2 signalling. Based on the discussion, we have the following observations and proposals:
Observation 1: Configuration of LTM candidate cell is pre-configured to UE before the LTM is executed and could be maintained for the subsequent LTM.
Observation 2: Since the candidate cell can’t predict when a CFRA resource will be applied by UE, the CFRA resources in LTM candidate configuration may be reserved for a long time, i.e. from the reception of pre-configured candidate configuration to the LTM execution. 
Observation 3: For legacy L3 handover, T304 is used to determine whether a handover procedure is successful or not. 
Proposal 1: Same MAC CE is used for LTM triggering and conveying LTM related information.
Proposal 2:  support using MAC CE triggering LTM to indicate whether the pre-configured CFRA resource in RRCReconfiguration of a target cell is available or not. 
Proposal 3: L1/L2 command for LTM indicates whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, and data recovery in PDCP.Proposal 4: A T304-like timer could be used to determine the handover success/failure at least for RACH-based LTM. 
Proposal 4: A T304-like timer could be used to determine the handover success/failure at least for RACH-based LTM. 
Proposal 5: A cell switch completion indication should be sent from UE to the target cell to inform the network of the completion of the LTM. FFS whether it is an L1/2 signalling or RRC message.
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