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Introduction
A Rel-19 WID on NR mobility enhancement was approved with the following objectives [1]:
	· Specify support for inter-CU Layer1/Layer 2 Triggered Mobility (LTM) [RAN2, RAN3]
· Prioritize the case when CU is acting as MN when DC is not configured
· As secondary priority, support the case when NR-DC is configured and CU is acting as SN and MCG is unchanged
· As secondary priority, support the case when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released
· Note: The case that LTM is configured in both MCG and SCG is excluded 
· Specify support for subsequent LTM mobility procedures aiming to avoid RRC configuration between cell switches as per Rel-18 LTM
· Coordination with SA3 needed with respect to security key handling 
· Note: Rel. 18 intra-CU LTM procedure is considered as baseline for adding inter-CU support

· Measurements related enhancements for purpose of supporting LTM: [RAN2, RAN1]
· Measurement related enhancements are applicable to Intra-CU MCG/SCG LTM and Inter-CU MCG/SCG LTM
· Specify necessary components to support event triggered L1 measurement reporting [RAN2, RAN1]
· RAN1 and RAN2 to progress independently on the event triggered measurements objectives of their respective MIMO and Mobility enhancement WIs. Review progress at RAN#105 to see if any modification of objectives is required to avoid/manage any overlap in the work
· Specify support for CSI-RS measurements for LTM procedures and enable CSI-RS based beam management, and/or other necessary physical layer operations on candidate cells before LTM [RAN1]

· Specify support of conditional LTM [RAN2, RAN3, RAN1]
· Specify UE evaluated conditions for triggering LTM
· Aim to support conditional LTM including subsequent LTM
· Prioritise intra-CU LTM
· Checkpoint to review objective at RAN#105. RAN WG work to not start before this checkpoint


In this contribution, we focus on the first objective of the WID and mainly discuss the overall procedure for inter-CU LTM when DC is not configured.
[bookmark: OLE_LINK201][bookmark: OLE_LINK202] 
Discussion 
[bookmark: OLE_LINK233][bookmark: OLE_LINK234]For a good discussion in Rel-19, the message flow for intra-CU inter-DU LTM in TS38.401  can be reused as a baseline in the discussion of F1 impact for inter-CU LTM.
[bookmark: OLE_LINK244][bookmark: OLE_LINK245][bookmark: OLE_LINK3]Proposal 0: The Rel-18 message flow for intra-CU inter-DU LTM are reused as baseline in the discussion of F1 impact for the inter-CU LTM.
In this document, we will discuss the overall procedure for inter-CU LTM.
0. LTM Preparation
For traditional L3 handover, the handover preparation is initiated by the source gNB-CU via Handover Request message with one target cell ID based on the L3 measurement result and the target gNB-CU responds with a Handover Request Acknowledge message with the configuration of target cell. In Rel-18, for intra-CU inter-DU LTM, the LTM preparation is initiated by the gNB-CU via UE Context Setup Request message with one candidate target cell ID based on the L3 measurement result and the candidate gNB-DU responds with a UE Context Setup Response message with the LTM configuration of the target cell. 
[bookmark: OLE_LINK235][bookmark: OLE_LINK236]For Rel-19 inter-CU LTM, it is straightforward to assume that the LTM preparation is initiated by the source gNB-CU (source gNB) based on the L3 measurement result. The Handover Request message and Handover Request Acknowledge message on Xn can be reused for LTM preparation, i.e. the source gNB-CU sends a Handover Request message per LTM candidate cell to the candidate gNB-CU (candidate gNB) which triggers a F1 UE Context Setup Request message to the candidate gNB-DU . After receiving the UE Context Response message from the candidate gNB-DU, the candidate gNB-CU responds with a Handover Request Acknowledge message with the LTM configuration of the LTM candidate cell to the source gNB-CU.
[bookmark: OLE_LINK246][bookmark: OLE_LINK247][bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 1: inter-CU LTM preparation is initiated by the source gNB-CU (source gNB) based on L3 measurement result. 
Proposal 2: The source gNB-CU sends a Handover Request message per LTM candidate cell to the candidate gNB-CU (candidate gNB) and the candidate gNB-CU responds with a Handover Request Acknowledge message with the LTM configuration of the candidate cell .
Proposal 3: The UE Context Setup Request message and UE Context Setup Response message in F1AP can be reused by the candidate gNB-CU to collecting the LTM configuration from the candidate gNB-DU in CU-DU split case.
0. Early Synchronization 
[bookmark: OLE_LINK239][bookmark: OLE_LINK240]For reducing handover latency, early synchronization is supported in Rel-18. On F1 interface, new messages (e.g. DU-CU/DU-CU TA Information Transfer) are introduced to transfer the TA information from candidate gNB-DU to source gNB-DU. In order to transfer the TA information between the candidate gNB and the source gNB on Xn, a new non-UE associated class 2 procedure, namely TA Information Transfer message is needed. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 4: Introduce a new non-UE associated class 2 procedure on Xn, namely TA information Transfer message to transfer the TA information from the candidate gNB to the source gNB-CU. 
Proposal 5: The F1AP messages DU-CU TA Information Transfer and CU-DU TA Information transfer are reused to transfer the TA information between the candidate gNB-DU and the candidate gNB-CU, and between the source gNB-CU and the source gNB-DU.
The parameters (e.g. candidate Cell ID, TA value, Preamble index, and RA-RNTI) included in F1AP TA Information Transfer messages are reused for inter-CU LTM.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK248][bookmark: OLE_LINK249]Proposal 6: The parameters (e.g. candidate Cell ID, TA value, Preamble index, and RA-RNTI) included in F1AP TA Information Transfer messages are reused for inter-CU LTM.
0. [bookmark: OLE_LINK20]LTM Execution
In Rel-18, when the source gNB-DU decides the LTM execution, new messages (e.g. DU-CU/CU-DU Cell Switch Notification) are introduced to notify the candidate gNB-DU about the TCI states. For inter-CU LTM, a new class 2 XnAP procedure, namely LTM Cell Switch Notification should be introduced from the source gNB-CU to the candidate gNB-CU. Then the candidate gNB-CU reuses the existing F1AP CU-DU Cell Switch Notification message to forward the TCI states to the candidate gNB-DU. 
The IEs (e.g. target Cell ID and TCI state IDs) in F1AP Cell Switch Notification message can be reused for inter CU LTM. After the source gNB-CU transmits the new XnAP LTM Cell Switch Notification message to the target gNB-CU, the source gNB-CU can start data forwarding to the candidate gNB-CU. The existing F1-U DDDS message is reused to let the source gNB-CU know the unsuccessfully transmitted data.
[bookmark: OLE_LINK250][bookmark: OLE_LINK251][bookmark: OLE_LINK10]Proposal 7: A new XnAP class 2 procedure, namely LTM Cell Switch Notification is introduced on Xn to forward the TCI states from THE source gNB-CU to the candidate gNB-CU.
Proposal 8: After the source gNB-CU transmits the new XnAP LTM Cell Switch Notification message, the source gNB-CU can start data forwarding to the candidate gNB-CU.
Proposal 9: The IEs  (e.g. target Cell ID and TCI state IDs) in F1AP Cell Switch Notification message are reused for inter CU LTM.
0. LTM Completion
In Rel-18 , when the target gNB-DU detects the UE access, the candidate gNB-DU sends the ACCESS SUCCESS message to the gNB-CU. For inter-CU LTM, the target gNB-DU should also send the existing ACCESS SUCCESS message to the candidate gNB-CU. 
[bookmark: OLE_LINK241][bookmark: OLE_LINK242]The Handover Success message on Xn can be extended to be used to inform the source gNB-CU. 
Proposal 10: The target gNB-DU sends the existing ACCESS SUCCESS message to the target gNB-CU.
Proposal 11: The Handover Success message on Xn is reused to inform the source gNB-CU about the UE access in the target gNB-CU.
After receiving the ACCESS SUCCESS message from the target gNB-DU, the target gNB-CU initiates the path switch procedure to CN via the existing path switch message and CN can start to forward the DL data to the target gNB-CU accordingly.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 12: After receiving the ACCESS SUCCESS message from the target gNB-DU, the target gNB-CU initiates the path switch procedure to CN.
0. LTM Release
In Layer 3 handover, the Handover Cancel message is used to release the reserved resource in the target gNB. We think that this message can be also reused for the resource release of LTM preparation in the candidate gNBs.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 13: The Handover Cancel message is reused to release the reserved resource for LTM for a UE in the candidate gNBs.
Conclusion
The following proposal are made based on the above discussion:
Proposal 0: The Rel-18 message flow for intra-CU inter-DU LTM are reused as baseline in the discussion of F1 impact for the inter-CU LTM.
Proposal 1: inter-CU LTM preparation is initiated by the source gNB-CU (source gNB) based on L3 measurement result. 
Proposal 2: The source gNB-CU sends a Handover Request message per LTM candidate cell to the candidate gNB-CU (candidate gNB) and the candidate gNB-CU responds with a Handover Request Acknowledge message with the LTM configuration of the candidate cell .
Proposal 3: The UE Context Setup Request message and UE Context Setup Response message in F1AP can be reused by the candidate gNB-CU to collecting the LTM configuration from the candidate gNB-DU in CU-DU split case.
Proposal 4: Introduce a new non-UE associated class 2 procedure on Xn, namely TA information Transfer message to transfer the TA information from the candidate gNB to the source gNB-CU. 
Proposal 5: The F1AP messages DU-CU TA Information Transfer and CU-DU TA Information transfer are reused to transfer the TA information between the candidate gNB-DU and the candidate gNB-CU, and between the source gNB-CU and the source gNB-DU.
Proposal 6: The parameters (e.g. candidate Cell ID, TA value, Preamble index, and RA-RNTI) included in F1AP TA Information Transfer messages are reused for inter-CU LTM.
Proposal 7: A new XnAP class 2 procedure, namely LTM Cell Switch Notification is introduced on Xn to forward the TCI states from THE source gNB-CU to the candidate gNB-CU.
Proposal 8: After the source gNB-CU transmits the new XnAP LTM Cell Switch Notification message, the source gNB-CU can start data forwarding to the candidate gNB-CU.
Proposal 9: The IEs  (e.g. target Cell ID and TCI state IDs) in F1AP Cell Switch Notification message are reused for inter CU LTM.
Proposal 10: The target gNB-DU sends the existing ACCESS SUCCESS message to the target gNB-CU.
Proposal 11: The Handover Success message on Xn is reused to inform the source gNB-CU about the UE access in the target gNB-CU.
Proposal 12: After receiving the ACCESS SUCCESS message from the target gNB-DU, the target gNB-CU initiates the path switch procedure to CN.
Proposal 13: The Handover Cancel message is reused to release the reserved resource for LTM for a UE in the candidate gNBs.
The TP to TS 38.300 BLCR is provided in the annex. It is proposed to capture the TP into the stage 2 BLCR as the skeleton and starting point of the study.
Reference
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[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Annex - TP to TS 38.300 BLCR 

[bookmark: _Toc163030046]9.2.3.5.x C-Plane Handling of inter-gNB L1/L2 Triggered Mobility
This procedure is used for the case when the UE moves from one gNB to another gNB during NR operation for LTM. Figure x.y.z-1 shows the inter-gNB LTM procedure for intra-NR.



Figure x.y.z-1: Inter-gNB LTM
1.	The UE sends a MeasurementReport message (L3 measurement result) to the source gNB containing measurements of neighbouring cells. 
2.	The source gNB determines to initiate LTM configuration. 
3.	The source gNB-CU sends a HANDOVER REQUEST message to the candidate gNB(s) for each candidate cell, containing one target candidate cell ID, the LTM configuration ID of the candidate cell, LTM configuration ID mapping list, and the CSI resource configuration. The source gNB may request PRACH resources from the candidate gNB (s). The source gNB may request the candidate gNB to provide the lower layer configuration for the purpose of generating the reference configuration or provide the lower layer reference configuration to the candidate gNB.
4.	If the candidate gNB accepts the request of LTM configuration, it responds with a HANDOVER REQUEST ACKNOWLEDGE message including the generated RRC configurations  for the accepted target candidate cell. 
5.	The source gNB send the generated RRCReconfiguration message with LTM configuration to the UE.
6.	The UE responds to the source gNB with an RRCReconfigurationComplete message.
7.	Early synchronization to the target candidate cell(s) may be performed as specified in TS 38.300 [2].
8.The candidate gNB sends the TA value, the associated CFRA resource information, the candidate cell ID to the source gNB in the CU-CU TA INFORMATION TRANSFER message to the source gNB.
9.	The UE sends the L1 measurement result to the source gNB. 
10.	The source gNB decides to execute LTM to a candidate target cell.
11.	The source gNB sends the Cell Switch command to the UE. 
12.	The source gNB sends the CU-CU CELL SWITCH NOTIFICATION message to the candidate gNB to indicate the initiation of the Cell Switch command to the UE, for which the message includes the target cell ID and the TCI state ID.
13.	The target gNB detects the UE access as specified in TS 38.300 [2].
14.	Path switch procedure is performed.
15.	The UE sends an RRCReconfigurationComplete message to the target gNB.
16.	The target gNB may send the HANDOVER CANCELL message to the source gNB to release the resources of prepared cells.
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