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1 Introduction 
In the last RAN3 meeting (RAN3 #119-bis-e [1]), there was continued progress towards determining the overall signalling support for the intra-DU and inter-DU, intra-CU LTM procedures. The following agreements were made during the meeting.   
RAN3 #119-bis-e agreements: 
The CU requests the candidate DU to provide RACH resource per candidate cell for TA acquisition in inter-DU case.
For intra-DU LTM, the gNB-DU sends a DDDS frame about unsuccessfully transmitted downlink data to the gNB-CU after LTM cell switch if RLC reestablishment is configured. 
For inter-DU LTM, the DDDS should be sent from source gNB-DU to CU-UP when the LTM cell switch command is sent. Then the CU-UP can start forwarding the unsuccessfully transmitted data to target gNB-DU.
The gNB-CU may modify or release L1/2 Triggered Mobility (LTM) candidate cells in the gNB-DU.
The (candidate) gNB-DU may cancel already configured L1/2 Triggered Mobility (LTM) candidate cells and notify to the CU.
The gNB-CU may use the UE Context Modification procedure to modify or release the prepared resources of candidate cells in the (candidate) gNB-DU and use the UE Context Release procedure to release the UE context in the (candidate) gNB-DU.
For intra-CU-UP case, in case of CP UP separation, once CUCP receives LTM cell switch signling from (source)DU , CU CP initiates E1 bearer context modification to the CU UP including DL tunnel ID per DRB for target cell, for data transmission.
For inter-CU-UP LTM, once the CU-CP receives LTM cell switch signaling from (source) DU, the CU-CP initiates E1 bearer context modification to the target CU UP including DL tunnel ID per DRB for target cell for data transmission.
For inter-CU-UP LTM, the CU-CP initiates E1 bearer context modification to the source CU-UP for retrieving the latest PDCP status at the source CU-UP and exchanging the data forwarding information to target CU-UP.
In case of gNB-CU-UP change, the gNB-CU triggers the source gNB-CU-UP to start data forwarding after receiving LTM cells switch signalling from DU.
For inter-CU-UP LTM, Path switch procedure is performed towards the core network after detecting the UE has accessed to the target cell.
For intra-DU LTM, DDDS from gNB-DU to CU-UP is not needed for those DRBs for which RLC is not re-established. 


For intra-CU inter-DU LTM, target gNB-DU sends initial DDDS using the new UL TEID to CU-UP after target gNB-DU detects the UE access (following legacy).
The (candidate) gNB-DU may use the UE Context Modification Required message to release the candidate cells, and the gNB-CU shall not reject.
The (candidate) gNB-DU may use the UE Context Modification Required procedure to request to cancel the prepared resources of a subset of candidate cells in it and use the UE Context Release Request procedure to request to release all candidate cells in it.
Down-selection on candidate cells configuration in one message or multiple message:
Option 1: One message
Option 2: multiple messages
Option 3: Both options are supported. In case that a list of candidate cells is included, the DU responds to the CU with the accepted candidate cells which have the same admitted result for DRBs.
FFS on the message for CU requesting “RACH resource”(UE Context Setup procedure or UE Context Modification procedure or both)
FFS: For intra-DU LTM, the gNB-DU sends initial DDDS using the new UL TEID if assigned by the CU to CU-UP after target gNB-DU detects the UE access.


In this contribution, we address some of the issues that were left FFS in the previous meetings including E1 aspects for the intra-DU and inter-DU, intra-CU LTM procedures.
2 Intra-DU LTM procedure 
Figure 1 provides a signalling flow for the procedure.
From the previous meetings an FFS issue was whether it is possible to do parallel preparation of multiple candidate target cells for LTM. [bookmark: _Hlk126770353]RAN3 #117-bis-e agreements [2]: 
During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request. FFS in one message or multiple messages. 
The gNB-DU may accept the target cells of L1/L2 handover and responds to the gNB-CU with the access control result in UE Context Modification Response message(s). gNB-DU may accept all or part of the target candidate cells.

 
[bookmark: _Hlk126820164]We think that from the latency point of view it is better that the preparation of multiple candidate target cells takes place using a single set of request/response messages UE Context Modification Request/UE Context Modification Response. This involves changes to these messages which currently handle preparation of a single candidate target cell in legacy intra-DU handover or in Conditional Handover (CHO). 
In the request message, the following information should be included:
· A list of suggested candidate cells for preparation for LTM.
· For each candidate cell, the following information may be included:
· List of DRBs and SRBs to be set up,
· List of SCells to be set up.

[bookmark: _Hlk131585326]Upon receiving the list of suggested candidate cells from the CU, the DU can determine:
· List of accepted candidate cells for LTM configuration,
· Lower layer configuration (cell group configuration) for each of the accepted candidate cells.
Proposal 1. The preparation of multiple candidate target cells for LTM can be performed using a single set of request/response messages UE Context Modification Request/UE Context Modification Response for lower latency, i.e., not using parallel preparation. 
Proposal 2. The UE Context Modification Request message from the CU to the DU includes a list of suggested candidate cells for preparation for LTM.
For each candidate cell, the following information may be included:
· List of DRBs and SRBs to be set up,
· List of SCells to be set up. 
Proposal 3. The UE Context Modification Response message from the DU to the CU includes:
1) List of accepted candidate cells for LTM configuration,
2) Lower layer configuration (cell group configuration) for each of the cells in 1).
For each accepted cell, the following information may be included:
· List of accepted and failed DRBs and SRBs for setup,
· List of accepted and failed SCells for setup.
[bookmark: _Hlk126847582]The CU provides to the UE the RRC reconfiguration message containing the LTM configurations for the candidate target cells.   


[bookmark: _Ref126772731]Figure 1: Intra-DU LTM procedure     
3 Intra-CU, Inter-DU LTM procedure
Figure 2 provides a signalling flow for the procedure.
[bookmark: _Hlk126820438]As in intra-DU LTM, we think that in case of intra-CU, inter-DU LTM, the preparation of multiple candidate target cells in a target gNB-DU can take place using a single set of request/response messages UE Context Setup Request/UE Context Setup Response. This would involve changes to these request/response messages to provide the parameters corresponding to a list of cells as in the intra-DU LTM case.
The following are a set of proposals similar as those for the intra-DU LTM procedure.
Proposal 4. The preparation of multiple candidate target cells for LTM in a target DU can be performed using a single set of request/response messages UE Context Setup Request/UE Context Setup Response for lower latency, i.e., not using parallel preparation. 
Proposal 5. The UE Context Setup Request message from the CU to a target DU includes a list of suggested candidate cells for preparation for LTM.
For each candidate cell, the following information may be included:
· List of DRBs and SRBs to be set up,
· List of SCells to be set up.
Proposal 6. The UE Context Setup Response message from the target DU to the CU includes:
1) List of accepted candidate cells for LTM configuration,
2) Lower layer configuration (cell group configuration) for each of the cells in 1).
For each accepted cell, the following information may be included:
· List of accepted and failed DRBs and SRBs for setup,
· List of accepted and failed SCells for setup.
The CU provides to the UE the RRC reconfiguration message containing the LTM configurations for the candidate target cells prepared by the candidate DU(s). 
E1 aspects

In this subsection, we discuss the E1 aspects considering the general case where there is a change of CU-UP at LTM cell switch. Figure 3 shows an example signalling flow of the procedure. We describe the steps of the procedure and some related proposals below.
Steps 2, 3: 
Proposal 7. During LTM preparation, the CU-CP performs the Bearer Context Setup procedure with the candidate CU-UP. In the Bearer Context Setup Response, the candidate CU-UP indicates the list of PDU sessions for which the bearer context was set up successfully, and the UL TEIDs per DRB.   
Steps 4-6:
Proposal 8. During LTM preparation, the CU-CP performs the UE Context Setup procedure with the candidate DUs, each of which provide the DL TEIDs per DRB for each LTM candidate target cell.
The CU-CP transmits the RRC reconfiguration message to the UE containing the LTM configuration.
Steps 8-10: 
Proposal 9. Upon receiving the LTM cell switch notification from the source DU, the CU-CP performs the Bearer Context Modification procedure with the source CU-UP.
a. In Bearer Context Modification Request, the CU-CP includes the candidate CU-UP’s data forwarding addresses.
b. In Bearer Context Modification Response, the source CU-UP provides the DL/UL PDCP status per DRB.  
Proposal 10. Upon LTM cell switch, the source DU transmits a DDDS frame to the source CU-UP indicating unsuccessfully transmitted data to the UE.   





[bookmark: _Ref126819526]Figure 2: Intra-CU, inter-DU LTM procedure
Steps 11, 12:
Proposal 11. In Bearer Context Modification Request to the candidate CU-UP, the CU-CP includes the DL/ UL PDCP status per DRB and the DL TEIDs per DRB of the candidate DU corresponding to the candidate target cell of the LTM cell switch.
We think that since the scope of Rel-18 LTM is intra-CU, there should be no security key update at LTM cell switch.



[bookmark: _Ref134621137]Figure 3: E1 aspects of inter-DU, intra-CU LTM
Observation 1. Upon receiving the LTM cell switch indication from the source DU, CU-CP does not indicate to the candidate CU-UP any security key update since in Rel-18 LTM there should be no security key update at an LTM cell switch.
Proposal 12. The source CU-UP initiates data forwarding towards the candidate CU-UP, which performs data transmission towards the target DU.
Steps 13-15:
Proposal 13. Upon detecting that the UE has accessed the candidate target cell, the target DU transmits an initial DDDS to the candidate CU-UP.
Proposal 14. Upon receiving the Access Success message confirming that UE has accessed the candidate target cell, the CU-CP initiates a Path Switch procedure with the CN nodes AMF/SMF/UPF.  
5 Conclusion
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals.

Intra-DU LTM procedure
Proposal 1. The preparation of multiple candidate target cells for LTM can be performed using a single set of request/response messages UE Context Modification Request/UE Context Modification Response for lower latency, i.e., not using parallel preparation. 
Proposal 2. The UE Context Modification Request message from the CU to the DU includes a list of suggested candidate cells for preparation for LTM.
For each candidate cell, the following information may be included:
· List of DRBs and SRBs to be set up,
· List of SCells to be set up. 
Proposal 3. The UE Context Modification Response message from the DU to the CU includes:
3) List of accepted candidate cells for LTM configuration,
4) Lower layer configuration (cell group configuration) for each of the cells in 1).
For each accepted cell, the following information may be included:
· List of accepted and failed DRBs and SRBs for setup,
· List of accepted and failed SCells for setup.
Intra-CU, inter-DU LTM procedure
Proposal 4. The preparation of multiple candidate target cells for LTM in a target DU can be performed using a single set of request/response messages UE Context Setup Request/UE Context Setup Response for lower latency, i.e., not using parallel preparation. 
Proposal 5. The UE Context Setup Request message from the CU to a target DU includes a list of suggested candidate cells for preparation for LTM.
For each candidate cell, the following information may be included:
· List of DRBs and SRBs to be set up,
· List of SCells to be set up.
Proposal 6. The UE Context Setup Response message from the target DU to the CU includes:
3) List of accepted candidate cells for LTM configuration,
4) Lower layer configuration (cell group configuration) for each of the cells in 1).
For each accepted cell, the following information may be included:
· List of accepted and failed DRBs and SRBs for setup,
· List of accepted and failed SCells for setup.
E1 aspects of inter-DU, intra-CU LTM
Proposal 7. During LTM preparation, the CU-CP performs the Bearer Context Setup procedure with the candidate CU-UP. In the Bearer Context Setup Response, the candidate CU-UP indicates the list of PDU sessions for which the bearer context was set up successfully, and the UL TEIDs per DRB.   
Proposal 8. During LTM preparation, the CU-CP performs the UE Context Setup procedure with the candidate DUs, each of which provide the DL TEIDs per DRB for each LTM candidate target cell.
Proposal 9. Upon receiving the LTM cell switch notification from the source DU, the CU-CP performs the Bearer Context Modification procedure with the source CU-UP.
a. In Bearer Context Modification Request, the CU-CP includes the candidate CU-UP’s data forwarding addresses.
b. In Bearer Context Modification Response, the source CU-UP provides the DL/UL PDCP status per DRB.  
Proposal 10. Upon LTM cell switch, the source DU transmits a DDDS frame to the source CU-UP indicating unsuccessfully transmitted data to the UE.   
Proposal 11. In Bearer Context Modification Request to the candidate CU-UP, the CU-CP includes the DL/ UL PDCP status per DRB and the DL TEIDs per DRB of the candidate DU corresponding to the candidate target cell of the LTM cell switch.
Observation 1. Upon receiving the LTM cell switch indication from the source DU, CU-CP does not indicate to the candidate CU-UP any security key update since in Rel-18 LTM there should be no security key update at an LTM cell switch.
Proposal 12. The source CU-UP initiates data forwarding towards the candidate CU-UP, which performs data transmission towards the target DU.
Proposal 13. Upon detecting that the UE has accessed the candidate target cell, the target DU transmits an initial DDDS to the candidate CU-UP.
Proposal 14. Upon receiving the Access Success message confirming that UE has accessed the candidate target cell, the CU-CP initiates a Path Switch procedure with the CN nodes AMF/SMF/UPF.
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