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1. Introduction 
In RAN2#120, the baseline stage-2 running CR was endorsed for further update [1]. And in RAN1#111, an LS on RAN1 agreements for L1/L2-based inter-cell mobility was sent to RAN2 for information [2].
In this paper, we further discuss how to update stage-2 running CR based on the latest RAN1 agreements, and provide our views on the remaining RAN2 work.
2. Discussion 
The baseline procedure of LTM is illustrated as below [1]. In this paper, we further discuss the step 4, step 6, and step 8.



Figure 1: Signaling procedure for LTM

2.1 Step 4: Early sync
According to [2], RAN1 achieved the following high-level agreements to support early DL/UL synchronization with candidate cells before the reception of cell switch command for LTM.
	Agreement
· Regarding the potential RAN1 enhancements to reduce the handover delay / interruption for Rel-18 LTM
· [bookmark: _Hlk125987937][bookmark: _Hlk126007266]Support at least DL synchronization for candidate cell(s) based on at least SSB before cell switch command
· Further study the necessary mechanism, e.g. signaling and UE capability

Agreement
On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.
· The PDCCH order is only triggered by source cell
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.
· Note: any other RACH-based solutions are for discussion separately

Agreement (Made in RAN1#110b-e)
Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)

Agreement
For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indication of candidate cell and/or RO of candidate cell in DCI
· configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order
· FFS: whether/how to transmit RAR
 
 Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study
· Alt 1: RAR is needed
· Alt 2: RAR is not needed
· Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
· Alt 3: whether RAR is needed can be configured

Agreement
· TA updating (i.e. re-acquisition of TA) for candidate cell can be triggered by NW. 
· same triggering mechanism reuse the initial TA acquisition, i.e., PDCCH order triggered RACH in a candidate cell



Based on the RAN1 agreements above, for early DL synchronization, DL synchronization for candidate cell(s) based on at least SSB before cell switch command is supported. 
[bookmark: _Hlk125986680]For early UL synchronization, the whole procedure of early TA acquisition can be divided into 6 steps. As a pre-condition, the configuration of RACH resource for candidate cell(s) needs to be provided in advance. And when or in which message to provide this configuration is FFS. This could be called step 0. For the following steps to execute the early TA acquisition, the corresponding stage-2 TP is as below:
------------------------------------------------------------TP starts----------------------------------------------------
The baseline procedure of early sync is illustrated as below: 


Figure x the procedure description of step 4 early sync of LTM
The procedure for early sync is as follows. 
Step 4.1: The UE performs downlink synchronization for candidate cell(s) based on SSB.
Step 4.2: Source gNB sends PDCCH order to trigger early preamble transmission. The PDCCH order includes the indication of candidate cell and/or RO of candidate cell.
Step 4.3: The UE transmits PRACH preamble towards a candidate cell according to the received PDCCH order. The candidate gNB estimates the TA value.
Step 4.4: The TA value of a candidate cell is sent to UE. Detail is still FFS, e.g., with or without RAR. If RAR is needed, UE can obtain the TA from RAR; if RAR is not needed, TA value of candidate cell is indicated in cell switch command, i.e. step 6.
Step 4.5: Network may trigger TA updating if needed.
------------------------------------------------------------TP ends-----------------------------------------------------
Since current design of early TA acquisition is still not completed, and it may also need some inter-action between source DU and candidate DU (e.g., if TA value needs to be transferred from candidate DU to source DU, and then sent to UE in cell switch command), the early sync step can be captured in a separate sub-section of stage-2 running CR for now. After the design is stable, it can be incorporated into the whole signalling procedure of LTM.
Proposal 1: capture the TP of step 4 early sync of LTM in a separate sub-section of stage-2 running CR, and consider to incorporate into the whole signalling procedure after the design is stable.

2.2 Step 6: Beam indication in cell switch command
As one motivation of LTM, the beam change and cell switch could be triggered by the same MAC CE. And according to the following RAN1 agreements [1], Beam indication is agreed to be included in cell switch command.
	Agreement
· The beam indication of candidate cell(s) for Rel-18 LTM should be designed based on the following:
· Beam indication for Rel-18 LTM is designed based on Rel-17 unified TCI framework, if both serving cell and candidate cell support Rel-17 unified TCI framework 
· FFS: whether/how to design mechanism for Beam indication for Rel-18 LTM when at least one from serving cell and candidate cell supports only Rel-15 TCI framework.
· Note: How and whether to indicate the new serving cell(s) and timing for beam indication are separately discussed 

Agreement
· For beam indication timing for Rel-18 LTM, 
· Support Scenario 2: Beam indication together with cell switch command, 
· For Rel-17 unified TCI framework, 
· Beam indication indicates TCI state for each target serving cell
· FFS: Scenario 1: Beam indication before cell switch command
· FFS: Scenario 3: Beam indication after cell switch command
· FFS: Activation of TCI state(s) of target serving and/or candidate cell(s). 



So, the current wording of step 6 can be updated as below:
6.	The gNB decides to execute LTM cell switch to a target cell, and transmits a Cell switch command MAC CE triggering LTM cell switch by including the candidate configuration index of the target cell. The UE switches to the configuration of the LTM candidate target cell. The gNB can also include beam indication which indicates TCI state of the target cell.
Proposal 2: capture in the procedure description of step 6 cell switch command that “The gNB can also include beam indication which indicates TCI state of the target cell”.

2.3 Step 8: LTM completion
In current stage-2 running CR, for step 8, the description is “The UE indicates successful completion of the LTM cell switch towards target cell”. But the detail is still under discussion.
In our view, two cases can be discussed here.
Case 1: early TA acquisition is not performed.
In this case, the UE performs random access procedure towards the target cell since TA is not available. No matter it’s CFRA or CBRA RACH, existing mechanism can be reused to determine LTM completion, i.e., UE specific preamble is used in CFRA, or C-RNTI MAC CE is included in Msg3 in CBRA.
Case 2: early TA acquisition is successful.
In this case, dynamic UL-Grant or configured UL-Grant can be provided to UE to send UL data. If such UL-Grant is used, it’s sufficient to indicate LTM completion.
In total, UE can indicate successful completion of the LTM cell switch towards target cell implicitly, i.e., for Case 1 the success LTM completion is done via successful RACH completion, and for Case 2, when the network receives the UL transmission it means a successful LTM. But if RRC reconfiguration message is adopted as RRC model, a separate RRC reconfiguration complete message may be needed as an indication of LTM completion. The final decision of the indication of LTM completion is also relevant to the selection of RRC model, RAN2 may postpone the discussion on LTM completion until RRC model is selected.
Proposal 3: postpone the discussion on the detail of the indication of LTM completion until RRC model of candidate cell is selected.
3. Conclusion
In this paper, we discuss the procedure description of LTM, and we propose:
Proposal 1: capture the TP of step 4 early sync of LTM in a separate sub-section of stage-2 running CR, and consider to incorporate into the whole signalling procedure after the design is stable.
Proposal 2: capture in the procedure description of step 6 cell switch command that “The gNB can also include beam indication which indicates TCI state of the target cell”.
Proposal 3: postpone the discussion on the detail of the indication of LTM completion until RRC model of candidate cell is selected.
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