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Introduction
In the WID of NR mobility enhancements Phase 4 [1], the main objective is to support the inter-CU LTM and the detail scenario and features are provided in below.
	· 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



In RAN2#125bis meeting, RAN2 made high-level agreements to support inter-CU LTM. In this contribution, we provide the further considerations to support inter-CU LTM.
Discussion
RAN2 agreed to first focus on subsequent inter-CU LTM in NR standalone scenario and use it as baseline for supporting inter-CU LTM in NR-DC scenarios. So, we only focus on the SA subsequent inter-CU scenarios in this contribution.
Based on this assumption, the most important issue RAN2 should focus is how to determine the RRC structure of the pre-configurations for the Inter-CU LTM candidate cells. It is quite related with the whole structure of inter-CU LTM model, and the signaling flows on the LTM preparation phase including RAN3 impacts. This is also related with if the unique LTM candidate cell ID across all the gNB-CUs is used, or if the candidate cell ID would be the decided within the specific gNB (i.e. multiple gNB-candidate ID pairs are used). So, we think RAN2 should jointly consider all these aspects to determine the inter-CU LTM structure.
Stage 2 Signalling Procedure
It is natural that the Rel-18 LTM signalling procedure should be used for inter-CU LTM and intra-CU LTM co-existence scenario. It means RAN2 should determine the Stage 2 signalling procedure for inter-CU LTM without changing the legacy intra-CU procedures. For inter-CU LTM, we expect that at least inter-gNB-CU communication between serving gNB-CU and the candidate gNB-CUs with extending the HANDOVER_REQUEST/ HANDOVER_REQUEST_ACK or introducing the new Xn message(s). If we focus on the Xn message, there would be two approaches to deliver the inter-CU LTM pre-configurations based on our understanding.
· Option 1: One LTM configuration request is included in a HANDOVER_REQUEST message and the HANDOVER_REQUEST_ACK message also includes a LTM candidate configuration.
· Reuse the legacy Handover preparation procedure as much as possible (i.e. each handover preparation procedure is used for one LTM candidate cell preparation). This approach is used in CHO case.
· It is better to use the unique LTM candidate cell ID across all the gNB-CUs.
· LTM cell switch MAC CE only provides the candidate cell ID (no change).
· Require many interaction of Xn messages (e.g. HANDOVER_REQUEST/ HANDOVER_REQUEST_ACK)
· Separate structure of LTM preparation. DU-level signalling coordination between source gNB and candidate cells i.e. candidate gNB-CU has less role.

· Option 2: Multiple LTM configuration requests within a gNB-CU could be included in a HANDOVER_REQUEST message. 
· Prepare multiple candidate cells over one handover preparation procedure. Bring some RAN2/RAN3 impacts. For example, each HO req ACK message will contain multiple LTM candidate configurations i.e. how to provide those multiple configurations need to be determined.
· It is better to use gNB-ID and associated candidate cell IDs (or unique LTM candidate cell ID across all the gNB-CUs could be used).
· LTM cell switch MAC CE needs to provide the gNB-CU ID and the associated candidate cell ID (no change if the unique LTM candidate cell ID is used).
· Less interaction of Xn messages (e.g. HANDOVER_REQUEST/ HANDOVER_REQUEST_ACK)
· Parallel structure of LTM preparation between gNB-CUs. Each gNB-CU follows the Rel-18 intra-CU LTM signalling procedure.



Figure 1. Signaling flow on the LTM preparation phase
From our understanding, both options have pros/cons in different aspects (e.g. signalling reduction, simple implementation reusing the Rel-18 intra-CU LTM, etc.). Moreover, RAN2 should ask this all structure and expected procedures to RAN3 i.e. RAN2 couldn’t determine the solution without RAN3 input.
Proposal 1: RAN2 determine the Stage 2 signalling procedures considering following aspects and response from the RAN3: 
· Signalling structure of Xn message (e.g. HANDOVER_REQUEST/ HANDOVER_REQUEST_ACK)
· Whether the unique candidate LTM cell ID is used or not
· Reusing as much intra-CU LTM procedures
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When preparing one inter-CU LTM candidate cell, the candidate gNB-CU should perform the admission control for the PDU sessions. If different inter-CU LTM candidate cells have different admission results (i.e., different LTM candidate cells have different accepted PDU sessions), the UE may need perform the PDU session addition/release during the subsequent LTM cell switch. For release case, there is no problem since the UE just needs to release the on-going PDU session. However, for addition case, there may be some problem. Specifically, during the subsequent LTM, the source cell is one of LTM candidate cell (cell1), and the accepted PDU sessions are 1 and 2; while the LTM target cell is another LTM candidate cell (cell2), which accepts the PDU sessions 1, 2, and 3. This means when the UE accesses to cell2, the UE should set up the service of PDU session 3, which has been released in cell1. Normally, the PDU session set up depends on the higher layer request (e.g., APP layer). However, in this case, the PDU session setup is due to that the LTM candidate cell configures the resource for the PDU session, which has been released at the source cell. To resolve this issue, two options can be considered:
· Option 1: UE releases the PDU sessions configured in the LTM candidate cell while being released in the source LTM candidate cell. This introduces specification impact
· Option 2: The inter-CU LTM candidate cell is prepared only if all LTM candidate cells have the same admission result. This seems to be the principle applied in intra-CU LTM.

Proposal 2: RAN2 is kindly asked to discuss whether different LTM candidate cells can have different admission results (i.e., different LTM candidate cells accept different PDU sessions).
After LTM preparation, the source gNB can derive the final list for the LTM candidate cells. One possible case is that the source gNB may select a subset of the prepared LTM candidate cells to configure the UE. Thus, the source gNB may need to release some prepared LTM candidate cells. For intra-CU case, the source gNB-CU can trigger UE context modification procedure to release some prepared LTM candidate cells. For inter-CU case, the source gNB should be able to trigger the LTM candidate cell release procedure to different candidate gNBs. On the other hand, the candidate gNBs may want to modify the configurations of prepared LTM candidate cells. Thus, the candidate gNBs may need trigger the modification procedure to modify the prepared LTM candidate configurations. 
Proposal 3: The source gNB can trigger the release of prepared inter-CU LTM candidate cell
Proposal 4: The candidate gNB can trigger the modification of the configurations of the prepared LTM candidate cells. 
After one inter-CU LTM cell switch, the subsequent LTM cell switch is handled by the new gNB. Thus, such new gNB needs to be aware of the configurations of the prepared LTM candidate cells (e.g., candidate TCI, early sync. Configuration, etc.). The resultant issue is when the source gNB provides such LTM candidate configurations to the target gNB. Two options can be considered:
· Option 1: whenever the source gNB decides the LTM candidate cells configured to the UE, the source gNB can provide the configurations of the LTM candidate cells to other gNBs. This option is simple. However, it may cause redundant signalling. For example, if the LTM candidate cell configuration is changed, the source gNB has to update it to each candidate gNB even if the UE is still located in source gNB 
· Option 2: whenever the source gNB sends the LTM cell switch command, the source gNB can provide the configurations of the LTM candidate cells to the target gNB. This option is more efficient and it can avoid the redundant signalling.
  
The information contained in such notification procedure can be, e.g., early sync. Configuration for UL and SUL, TCI configuration, etc. In addition, to support the interaction among LTM candidate gNBs, such notification message can also include the information of LTM candidate gNB and the corresponding UE ID information. Those information can be decided in RAN3. 
Proposal 5: Whenever the inter-CU LTM cell switch is triggered, the source gNB can send a notification message to notify the configurations of LTM candidate cells, e.g., early sync. Configuration for UL and SUL, TCI configuration, etc. 
For intra-CU LTM, RAN2 agrees that the LTM configurations can be kept at the UE side when performing L3 handover. For inter-CU case, RAN2 needs to discuss whether this is also applicable or not. In our understanding, by keeping the LTM configuration, the signalling overhead can be saved. Moreover, after the L3 handover, the UE can continuously perform the LTM cell switch. 
Proposal 6: The inter-CU/intra-CU LTM configuration can be kept when performing the L3 handover. 
Conclusion
Based on the discussion, we have the following proposals.
Proposal 1: RAN2 determine the Stage 2 signalling procedures considering following aspects and response from the RAN3: 
· Signalling structure of Xn message (e.g. HANDOVER_REQUEST/ HANDOVER_REQUEST_ACK)
· Whether the unique candidate LTM cell ID is used or not
· Reusing as much intra-CU LTM procedures

Proposal 2: RAN2 is kindly asked to discuss whether different LTM candidate cells can have different admission results (i.e., different LTM candidate cells accept different PDU sessions).
Proposal 3: The source gNB can trigger the release of prepared inter-CU LTM candidate cell
Proposal 4: The candidate gNB can trigger the modification of the configurations of the prepared LTM candidate cells. 
Proposal 5: Whenever the inter-CU LTM cell switch is triggered, the source gNB can send a notification message to notify the configurations of LTM candidate cells, e.g., early sync. Configuration for UL and SUL, TCI configuration, etc. 
Proposal 6: The inter-CU/intra-CU LTM configuration can be kept when performing the L3 handover. 
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