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1. Introduction
[bookmark: OLE_LINK1]At last meeting, RAN2 discussed target performance enhancements for LTM and made the following agreements [1]: 
	· 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. 


In this contribution, we discussed the overall procedure for LTM.
2. Discussion
According to the previous discussion at RAN2, the overall procedure for LTM is assumed to include three phases: candidate cell configuration preparation phase, early DL/UL synchronization phase, and LTM execution phase. Taking inter-DU mobility as an example, the overall procedure for LTM is shown as below.


Fig. 1 The overall procedure for LTM in inter-DU case
Candidate cell configuration preparation phase:
Step 1. The UE sends a MeasurementReport message to the gNB-CU via gNB-DU.
Step 2/3. The gNB-CU decides to initiate the candidate cell configuration preparation for LTM. The gNB-CU and candidate gNB-DU(s) coordinate to prepare the candidate cell configurations via UE context setup procedure. 
Step 3a/3b. The gNB-CU informs the configured candidate cell/cell group(s) information to the source gNB-DU via UE context modification procedure. The source gNB-DU may generate L1 measurement related configuration and feedback it to the gNB-CU.
Editor’s note: FFS how to configure the L1 measurement for the configured candidate cell/cell group(s) across DUs, depending on RAN1 progress.
Step 4/5. The gNB-CU generates an RRCReconfiguration message including multiple candidate cell configurations and L1 measurements on candidate cells. The gNB-CU sends the RRCReconfiguration message to the UE. And the UE responses the RRCReconfigurationComplete message to the gNB-CU.
Editor’s note: FFS whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration.
Editor’s note: The detailed signalling design on F1 interface is up to RAN3 decision.
Early DL/UL synchronization phase:
Step 6. The UE performs early DL/UL synchronization towards candidate cells, if available.
Editor’s note: FFS whether and how to perform early DL/UL synchronization, depending on RAN1 progress.
LTM execution phase:
Step 7. The UE performs L1 measurement and sends L1 measurement report to the source gNB-DU.
Step 8. The source gNB-DU determines the cell switch according to the L1 measurements on candidate cells. And the gNB-DU sends the cell switch command (via L1/L2 signalling, e.g. MAC CE or DCI) to the UE to trigger LTM execution towards the target cell. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE.  
Step 9. The UE applies the target cell configuration. If TA is not available for the target cell, the UE performs RA procedure to synchronize to the target gNB-DU. The target gNB-DU sends a Downlink Data Delivery Status frame to inform the gNB-CU. 
Step 10. The UE accesses to the target gNB-DU and completes the LTM procedure by sending L1/L2 UL signalling (e.g. MAC CE or UCI) to the target gNB-DU. The UE maintains stored candidate cell configurations after successful completion of LTM procedure.
Step 11. The target gNB-DU sends an ACCESS SUCCESS message to inform the gNB-CU of which cell the UE has successfully accessed.

For intra-DU LTM, the source gNB-DU and the candidate gNB-DU is the same node. And the steps 2/3 on UE context setup procedure can be ignored. 
The detail procedures would be further discussed in each involved WGs. But the overall procedure depicted in the Fig. 1 can be taken as the baseline for the further study.
Proposal 1: RAN2 assumes the overall procedure for LTM includes three phases: candidate cell configuration preparation phase, early DL/UL synchronization phase (if available), and LTM execution phase. And RAN2 takes the flow chart in Fig. 1 and the corresponding text procedural as the baseline.
To support subsequent LTM without RRCReconfiguration, the UE maintains stored candidate cell configurations after successful completion of LTM procedure. Thus, for subsequent LTM, there is no need to re-initiate candidate cell configurations preparation. And early DL/UL synchronization could also be skipped if the DL/UL synchronization towards candidate cells can be maintained until triggering the next LTM execution. It's up to RAN1 discussion and decision how long the early DL/UL synchronization can be maintained. 
Proposal 2: To support subsequent LTM, there is no need to re-initiate candidate cell configuration preparation. Early DL/UL synchronization is assumed to be skipped if the DL/UL synchronization towards candidate cells can be maintained until triggering the next LTM execution, depending on RAN1 decision.
3. Conclusion and proposals
In this contribution, we discussed the overall procedure for LTM with the following proposal:
Proposal 1: RAN2 assumes the overall procedure for LTM includes three phases: candidate cell configuration preparation phase, early DL/UL synchronization phase (if available), and LTM execution phase. And RAN2 takes the flow chart in Fig. 1 and the corresponding text procedural as the baseline.
[bookmark: _GoBack]Proposal 2: To support subsequent LTM, there is no need to re-initiate candidate cell configuration preparation. Early DL/UL synchronization is assumed to be skipped if the DL/UL synchronization towards candidate cells can be maintained until triggering the next LTM execution, depending on RAN1 decision.
4. Reference
[1] [bookmark: _Ref71222056]RAN2#119bis-e Chair Notes

UE
Source
gNB-DU
Candidate
gNB-DU
gNB-CU
2. UE CONTEXT SETUP REQUEST
3. UE CONTEXT SETUP RESPONSE
5. RRCReconfigurationComplete
4. RRCReconfiguration
(including multiple candidate cell group configurations)
9. RA Procedure
10. L1/L2 signalling
11. ACCESS SUCCESS
(Target cell ID)
8. Cell switch command
(Target cell ID)
Downlink Data Delivery Status
Downlink Data Delivery Status
3a. UE CONTEXT MODIFICATION REQUEST
3b. UE CONTEXT MODIFICATION RESPONSE
7. L1 Measurement Report
Apply the target cell configuration
Cell switch decision according to the L1 measurement
1. Measurement Report
6. Early DL/UL Synchronization
Execution phase
Preparation phase



image1.emf
UE

Source

gNB-DU

Candidate

gNB-DU

gNB-CU

2. UE CONTEXT SETUP REQUEST 

3. UE CONTEXT SETUP RESPONSE

5. RRCReconfigurationComplete

4. RRCReconfiguration

(including multiple candidate cell group configurations)

9. RA Procedure

10. L1/L2 signalling

11. ACCESS SUCCESS

(Target cell ID)

8. Cell switch 

command

(Target cell ID)

Downlink Data Delivery Status

Downlink Data Delivery Status

3a. UE CONTEXT MODIFICATION REQUEST

3b. UE CONTEXT MODIFICATION RESPONSE

7. L1 Measurement 

Report

Apply the target cell 

configuration

Cell switch decision according 

to the L1 measurement

1. Measurement Report

6. Early DL/UL Synchronization

Execution 

phase

Preparation 

phase


