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1. Introduction
[bookmark: _Hlk118141910]In RAN2#119bis-e meeting [1], relevant issues on the LTM were discussed and some issues related to RAN1/RAN4 such as DL synchronization, TRS tracking/CSI measurement, L1 measurement and TCI framework was summarized, which has been sent to RAN1/RAN4 in LS [2].
	R2 assumes that the following items may be discussed by RAN1 and RAN4 (and may be scenario specific): 
· Whether to perform DL synchronization to candidate/target cell before receiving the cell switch command. R2 assumes this is feasible at least for the case that the target cell is already an active serving cell.
· Whether to support of performing TRS tracking and CSI measurement of candidate/target cell before/by cell switch command
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. 
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.
RAN2 assumes that RAN1 will drive discussions on L1 measurement enhancements, if any. If RAN1 identifies the need for e.g. event reporting, filtering etc, RAN2 can then be involved if needed. 
Inter-freq L1L2 mobility: R2 Confirms that For L1L2 mobility inter-freq scenarios in general should be supported (including mobility to inter-frequency cell that is not a current serving cell), including the support of inter-frequency L1 measurements, if feasible by R4 and R1.
RAN2 assumes that whether to use the unified TCI framework as the baseline for beam indication for L1L2 mobility is up to RAN1 (RAN2 observes that L1/L2 mobility need to support inter-freq cases).  


Besides, an LS from RAN1 [3] included some relevant issues. In this paper, we provide our views on issues raised in the RAN1 LS and some stage-2 procedure issues related to other groups. 
2. Discussion
2.1. [bookmark: _Hlk117151703]LTM overall procedure
In RAN2 #119-e meeting [4], companies reached a consensus on the overall procedure of the LTM including the UE reconfiguration, DL synchronization, UL synchronization, TRS tracking and CSI measurement for LTM, and all of these procedures could be enhanced to reduce the HO interruption time. In RAN2#119bis-e meeting[1], RAN2 has agreed UE reconfiguration could be performed before the cell switch, and in RAN1#110bis-e meeting[3], RAN1 has agreed that TA acquisition of candidate cell(s) before the cell switch command is supported in LTM. Regarding whether the DL synchronization and TRS tracking/CSI measurement could be enhanced, RAN2 concluded that these should be discussed in RAN1/RAN4 and sent an LS to RAN1/RAN4 [1]. Besides, RAN2 expects RAN1 to discuss the L1 measurement issue and RAN1 has started to discuss in RAN1#110bis-e meeting [2].
According to the current conclusion, the basic procedure for Rel-18 L1/L2 based inter-DU mobility is illustrated in Figure 1 below, and the procedure for intra-DU case is similar except that the source DU and target DU are the same DU. 


Figure 1. Basic procedure for L1/L2 based mobility 
The basic procedure of L1/L2 mobility contains handover preparation, L1 measurement and report, DL/UL synchronization before cell switch and TRS tracking and CSI measurement before cell switch if configured, network decision on cell switch and LTM execution. If the DL/UL synchronizaiton before cell switch is not configured, then the DL/UL synchronization will be naturally performed during the LTM execution as legacy, besides, if TRS tracking and CSI measurement before cell switch is not configured, this procedure could be performed during or after the LTM execution.
Observation 1: The basic procedure of LTM contains the following procedures:
· Receiving candidate configuration before the cell switch;
· L1 measurement and report;
· DL/UL synchronization before/during the cell switch;
· TRS tracking and CSI measurement before/during/after the cell switch;
· network decision on cell switch and cell switch execution.
[bookmark: _Hlk118388091]In the above basic procedure of LTM, we expected RAN1 to discuss the DL synchronization, TRS tracking and CSI measurement before cell switch. RAN2 could continue to discuss the enhancements within RAN2 scope.
Observation 2: RAN2 expects RAN1 to discuss the enhancements on DL synchronization, TRS tracking and CSI measurement before cell switch. 
In this chapter, we will discuss some unresolved stage-2 procedure issues.
LTM decision entity
In RAN3#117bis-e meeting, RAN3 assumes that gNB-DU triggers UE mobility to a target candidate cell. In our view, from RAN2 perspective, the working assumption in RAN3 is reasonable.
	WA: RAN3 assumes that the UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell. All details are up to RAN1 and RAN2 discussion.


In legacy L3-based mobility, considering L3 measurement report will be provided to the gNB-CU, hence the decision entity for handover is the gNB-CU. However, the LTM is performed within one CU (i.e. intra-CU), and the L1 measurement report can be processed in gNB-DU. To reduce the complexity and latency, the gNB-DU doesn’t need to transmit the L1 measurement results to gNB-CU and could make the decision on handover by itself. One may argue that the L1 measurement is not stable and credible, and gNB-DU making the decision may cause ping-pong issue. However, we think the essential for LTM is to reduce the latency of handover. In addition, the side effect of ping-pong issue in L1/L2 mobility is not as big as legacy L3 handover, since L2 may not be reset during L1/L2 mobility whenever possible [5]. 
	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.


Hence in RAN2, we prefer to confirm that it is gNB-DU that triggers the cell switch for LTM without consulting CU and sends the L1/L2 cell switching command to UE. 
Proposal 1: RAN2 confirms that gNB-DU triggers the cell switch for LTM without consulting CU and sends the L1/L2 cell switching command to UE. 
UE processing
In RAN2#119 bis-e meeting, the UE behaviour after UE received the cell switch command has been agreed [1].
	For UE processing, the following (not exhaustive) is assumed to be performed after receiving the cell switch command:
· MAC/RLC reset (when configured) 
· RF retuning (e.g. needed for inter-frequency), baseband retuning 


However, there is no conclusion on when to apply the target candidate configuration. In our understanding, it is natural for UE to apply the target candidate configuration upon UE receiving the L1/L2 cell switch command in LTM, hence we propose:
Proposal 2: Upon the reception of the L1/L2 cell switching command, the UE applies the target candidate configuration.
2.2. Issues raised in RAN1 LS 
According to the LS from RAN1[3], it seems RAN1 has confusion on the agreement made in RAN2, which is as follows:
	RAN1 has started the discussion on the configuration for L1 measurement and TCI states for candidate cells. Regarding the following RAN2 agreements captured in RAN2 LS (R1-2208331/R2-2209257), it is not clear for RAN1 which kind of information/configuration for candidate cell(s) are available at a serving cell for inter-DU case for Rel-18 L1/L2 mobility. Thus, companies have different understanding on the implication of the sentence “as much commonality as reasonable” in the LS.
· The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different. 
Question 3 (to RAN2 and RAN3): RAN1 respectfully asks RAN2 and RAN3 if the serving DU knows the measurement RS configuration and TCI state configuration of cells served by another DU.


From RAN2 perspective, for the inter-DU LTM, if the serving DU can acquire the measurement RS configuration and TCI state configuration of cells served by another DU, it will be helpful to reduce the LTM interruption time. Because UE will perform the L1 measurement of the candidate cell which belongs to another DU, which means the serving DU has to know the measurement RS configuration of another DU and send it to UE. Regarding the TCI state of the target cell, we believe that it’s helpful to reduce the latency if the serving DU could know the TCI state configuration of another DU, since in this case, UE could perform data receiving/transmission with high-performance beam after cell switch as soon as possible.
However, there is no direct interface between DUs. CU needs to be involved if the measurement RS configuration and TCI state configuration are agreed to be transferred between DUs. The details are in the scope of RAN3.
Proposal 3: RAN2 confirms it is helpful to reduce the inter-DU mobility interruption time if the serving DU knows the measurement RS configuration and TCI state configuration of cells served by another DU. Send LS to RAN1 and RAN3 to inform our understanding and ask RAN3 to assess the feasibility.
2.3. Other issues related to other groups
Response for dynamic switch command
In legacy L3 handover, the handover command is an RRC signalling, i.e. the RRCReconfiguration message including ReconfigurationWithSync. Upon reception of the handover command, the UE is not required to send feedback of lower layer (HARQ or RLC ACK) to network before leaving the serving cell, in order to access to target cell as soon as possible.
Observation 3: In legacy L3 handover, there is no lower layer feedback in source cell for HO command.
In Rel-17 ICBM, it supports the MAC-CE based and MAC-CE+DCI based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE based TCI state activation), and a HARQ ACK in serving cell is used to confirm the reception of TCI state switch command. 
Observation 4: In Rel-17 ICBM, HARQ ACK in the serving cell is used to confirm the reception of TCI state switch command.
The beam indication based on L1/L2 signalling in Rel-17 ICBM may be reused as a baseline for Rel-18 LTM, while RAN2 should discuss whether the UE needs to send a feedback for L1/L2 cell switching command in the source cell before leaving the source cell.
Proposal 4: RAN2 to discuss whether the UE needs to send a feedback for L1/L2 cell switching command in the source cell before leaving the source cell. 
3. Conclusion
In this contribution, we provide our view on the reply to RAN1 LS and some stage-2 LTM procedure issues. We have the following observations and proposals:
Observation 1: The basic procedure of LTM contains the following procedures:
· Receiving candidate configuration before the cell switch;
· L1 measurement and report;
· DL/UL synchronization before/during the cell switch;
· TRS tracking and CSI measurement before/during/after the cell switch;
· network decision on cell switch and cell switch execution.
Observation 2: RAN2 expects RAN1 to discuss the enhancements on DL synchronization, TRS tracking and CSI measurement before cell switch. 
Observation 3: In legacy L3 handover, there is no lower layer feedback in source cell for HO command.
Observation 4: In Rel-17 ICBM, HARQ ACK in the serving cell is used to confirm the reception of TCI state switch command.
Proposal 1: RAN2 confirms that gNB-DU triggers the cell switch for LTM without consulting CU and sends the L1/L2 cell switching command to UE. 
Proposal 2: Upon the reception of the L1/L2 cell switching command, the UE applies the target candidate configuration.
Proposal 3: RAN2 confirms it is helpful to reduce the inter-DU mobility interruption time if the serving DU knows the measurement RS configuration and TCI state configuration of cells served by another DU. Send LS to RAN1 and RAN3 to inform our understanding and ask RAN3 to assess the feasibility.
Proposal 4: RAN2 to discuss whether the UE needs to send a feedback for L1/L2 cell switching command in the source cell before leaving the source cell. 
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