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1. Introduction
In RAN2#119bis-e meeting, the target performance enhancements for LTM in Rel-18 further NR mobility enhancements WI [1] were discussed, with the below agreements [2]:
	· No security update support in Rel-18 with L1/L2 based mobility.
· FFS whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified. 
· 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 
· 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
· L1L2 based mobility supports the following CA scenarios:
PCell change without SCell change
PCell change with SCell change
· Support NR-DC scenario in L1L2 based mobility, at least for the PSCell change without MN involvement case, i.e. intra-SN. 


And in RAN2#120 meeting, we further discuss what characteristics to enhance and reached a stage-2 procedure for LTM. 
In this contribution, we will further discuss the LTM in different scenarios and some issues related to other groups.
2. Discussion
2.1. LTM in NR-DC scenario 
In RAN2#119bis-e meeting [2], RAN2 discussed the NR-DC scenario in LTM, and agreed the PSCell change without MN involvement case is supported.
	Support NR-DC scenario in L1L2 based mobility, at least for the PSCell change without MN involvement case, i.e. intra-SN. 


However, for NR-DC scenario, whether to support PSCell change with MN involvement has not been discussed. According to the WID [1], the procedure of LTM is only applicable to the NR-DC case with serving cell change within one CG. Since the MCG and SCG are different CGs and served by different DUs, the SpCell change triggered by LTM cell switch command from another CG/DU is not reasonable and is lack of motivation. Hence, we propose only the DU serving SN could trigger the PSCell change via LTM. Similarly, only the DU serving MN could trigger the PCell change via LTM.
Proposal 1: For NR-DC scenario, PSCell change via LTM can only be triggered by a cell switch command from SCG. Similarly, PCell change via LTM can only be triggered by a cell switch command from MCG.
2.2. LTM with CA 
In RAN2#119bis-e meeting, RAN2 agreed that LTM could support CA scenarios, which include the PCell change without SCell change and PCell change with SCell change. 
	[bookmark: _Hlk117281739]L1L2 based mobility supports the following CA scenarios:
PCell change without SCell change
PCell change with SCell change


[bookmark: OLE_LINK1]Regarding how to determine the target SCell is activated or not when UE performs LTM, some companies proposed to use the LTM MAC CE to activate/deactivate the SCell in RAN2#119 bis-e meeting. However, the issue is not concluded and needs further study. 
	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).


In legacy, it is the target gNB that decides whether a target SCell should be activated during a handover procedure. It makes sense since the target DU needs to reserve radio resources on an SCell if it decides to activate the SCell. On the contrary, we find no much motivation to make the source gNB to decides whether to activate a target SCell, given the source gNB anyway needs to check with target DU to ensure the resource reservation has been done before it activates a target SCell.
In our understanding, the legacy logic for SCell activation/deactivation is still applicable for LTM. Hence, we propose: Proposal 2: In LTM, it is the target DU which decides the activation/deactivation states of target SCells.
There are two solutions to indicate UE the activation/deactivation state of target SCells during LTM.:
1. Using the LTM MAC CE to indicate the SCell activation/deactivation
1. Indicate the SCell activation/deactivation within the RRC Reconfiguration 
Option2 can be supported with existing IE in the specification, the sCellState IE within the SCellConfig of CellGroupConfig which is already used to indicate whether the SCell shall be considered to be in activated state upon SCell configuration. And RAN2 has confirmed that the CellGroupConfig IE is mandatorily needed within an LTM candidate cell configuration since the sCellState IE will occur in candidate configuration.
While Option 1 needs extra coordination between the source and target DU, e.g. the source DU needs to ask the target DU which SCells need to be activated while the source DU decides to trigger UE to perform LTM, which brings extra latency for LTM.  Besides, the maximum number of SCell is 31 at one PCell, then 31 bits in LTM cell switch MAC CE for SCell activation/deactivation is expected. This leads to large LTM cell switch MAC CE and long UE processing latency.  Hence, we propose:
Proposal 3: Upon the reception of LTM cell switch command, UE performs target SCell activation/deactivation based on the indication (i.e. sCellState field) within the pre-configured RRC configuration of target cells.
2 
2.2 
2.3. L1 measurement configuration in subsequent LTM
[bookmark: OLE_LINK2][bookmark: _Hlk127287825]RAN1 is discussing the structure for L1 measurement configuration, however, before determining the detailed signalling on L1 measurement configuration, we should firstly discuss whether the L1 measurement configuration needs to be reconfigured in subsequent LTM in RAN2. 
Specifically, the L1 measurement configuration in one cell not only includes its own RS configuration but also includes the RS configuration of neighbour cells, besides, the measurement gap may be also needed. 
Observation 1: L1 measurement configuration includes how UE perform L1 measurement for serving cell and neighbour cells.
Since different serving cell has different RS configuration and different neighbour cells, the L1 measurement configurations are different among these candidate cells. When UE switch to a candidate cell, it needs to acquire the available L1 measurement in this cell. 
Observation 2: L1 measurement configurations are different among candidate cells.
Regarding whether the L1 measurement configuration needs to be reconfigured during the subsequent LTM, the following alternatives could be considered:
· Alternative 1：L1 measurement configuration needs to be reconfigured. Specifically, when UE performs cell switch, it couldn’t perform L1 measurement until it receives the L1 measurement configuration from the new serving cell. 
· Alternative 2：L1 measurement configuration needn’t be reconfigured. Specifically, every candidate reconfiguration includes its L1 measurement configuration, and the L1 measurement configuration could be applied upon UE switch to this candidate cell.
Someone may argue that RAN2 has agreed there is no RRC reconfiguration in between during the subsequent LTM, hence alternative 2 should be selected.  However, every candidate cell configuration has to include the whole L1 measurement in alternative 2, which requires candidate DU to acquire the RS configuration of other candidate cells during the pre-configuration procedure as shown in fig1 to generate the neighbour cell measurement configuration within L1 measurement configuration. Therefore, a lot of coordination between the candidate DUs is needed if alternative 2 is applied.


Fig1: The coordination between candidate DU during LTM preparation
Observation 3: Including L1 measurement configuration in candidate configuration requires candidate DU to acquire the RS configuration of other candidate DUs.
Besides, in our understanding, the main motivation to agree with the subsequent LTM is to reduce the configuration latency of candidate cells, and RAN2 doesn’t consider whether the L1 measurement configuration is included in candidate configuration carefully.  
Observation 4: RAN2 doesn’t consider whether the L1 measurement configuration is included in candidate configuration in subsequent LTM.
Based on the analysis, we expect the L1 measurement could be reconfigured during the LTM, and if it is agreed, we should inform RAN1 of the conclusion as soon as possible to avoid RAN1 misunderstanding our original agreement on subsequent LTM. 
Proposal 4: RAN2 to discuss whether the measurement configuration needs to be reconfigured during successive LTM. And send an LS to inform our conclusion to RAN1.
2.4. Collision between LTM and L3 mobility
Even introducing the LTM, the L3 mobility is still needed for some cases, e.g. inter-CU handover cases, or security update for intra-DU cases. Since LTM is triggered by DU while L3 mobility is decided by CU, it is possible that LTM and L3 handover commands may be sent to UE simultaneously if there is no CU-DU coordination. 
Hence the handover collision between LTM and L3 mobility may occur. When the L3 handover command and LTM cell switch command are received simultaneously, if the UE performs L3 mobility for security update firstly, the MAC will reset and the LTM cell switch command will be discarded, which results in delay of LTM and may cause RLF. On the other hand, if the UE performs LTM firstly, the serving cell will change and the L3 mobility will be delayed which may result in security issue.  Anyway, some enhancements should be introduced and the details could be discussed in RAN3. 
proposal 5: Send an LS to RAN3 to inform the collision issue between LTM and L3 mobility. 
3. Conclusion
In this contribution, we discuss the potential enhancements and the scenario for LTM. Based on the discussion, we have the following observation and proposals:
Observation 1: L1 measurement configuration includes how UE perform L1 measurement for serving cell and neighbour cells.
Observation 2: L1 measurement configurations are different among candidate cells.
Observation 3: Including L1 measurement configuration in candidate configuration requires candidate DU to acquire the RS configuration of other candidate DUs.
Observation 4: RAN2 doesn’t consider whether the L1 measurement configuration is included in candidate configuration in subsequent LTM.
Proposal 1: For NR-DC scenario, PSCell change via LTM can only be triggered by a cell switch command from SCG. Similarly, PCell change via LTM can only be triggered by a cell switch command from MCG.
Proposal 2: In LTM, it is the target DU which decides the activation/deactivation states of target SCells.
Proposal 3: Upon the reception of LTM cell switch command, UE performs target SCell activation/deactivation based on the indication (i.e. sCellState field) within the pre-configured RRC configuration of target cells.
Proposal 4: RAN2 to discuss whether the measurement configuration needs to be reconfigured during successive LTM. And send an LS to inform our conclusion to RAN1.
proposal 5: Send an LS to RAN3 to inform the collision issue between LTM and L3 mobility. 
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