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1 Introduction
In last RAN2 meeting, the Rel-19 WI of Mobility enhancement was widely discussed and much progress has been made. Regarding the general aspects for inter-CU LTM, the following agreements were reached.
Agreements on scenarios:
1. RAN2 first focus on inter-CU LTM in NR standalone scenario and use it as baseline for supporting inter-CU LTM in NR-DC scenarios.
2. Rel-19 inter-CU LTM also supports mixture of subsequent inter-CU LTM and subsequent intra-CU LTM after an inter-CU or intra-CU LTM switch.
3. UE can be configured with a mixture of intra-CU and inter-CU candidate LTM cells and irrespective of how the UE is configured with this mixture, UE measurement and reporting procedures will be the same for both intra-CU and inter-CU candidate LTM cells.
Agreements on latency analysis:
4. Mobility latency analysis of rel-18 intra-CU LTM is reused for Rel-19 inter-CU LTM.
Agreements on early sync phase:
1. Early DL and UL sync is also supported for inter-CU LTM.  Inform RAN3 of this. Early DL sync using CSI-RS should be considered, pending RAN1 approval.
2. PDCCH ordered early RACH is supported for inter-CU LTM.
3. For early TA acquisition, Rel-18 option is baseline. FFS for RAR based option.
Agreements on LTM cell switch execution phase:
1. Upon inter-CU LTM execution, UE performs
	- MAC reset
	- RLC re-establishment
	- PDCP re-establishment
	- Security key update
FFS if there is an inter-CU LTM w/o security key change. 
However, there are still many open issues on the details of inter-CU LTM left for further discussion. In this contribution, we would like to share our opinions on support of inter-CU LTM.
2 Discussion
Clarification of the WID
As per the WID, inter-CU LTM in NR standalone scenario will be prioritized in Rel-19, and inter-CU LTM in some of the NR-DC scenarios will also be supported as secondary priority. In last RAN2 meeting, RAN2 confirms to first focus on inter-CU LTM in NR standalone scenario and use it as baseline for supporting inter-CU LTM in NR-DC scenarios. 
Regarding inter-CU LTM in NR-DC scenarios, the detailed discussion will be started later. However, there is one general aspect that might need further confirmation, that is how to interpret the following note highlighted in yellow in the WID.

	Copied from the latest WID in RP-240299
· 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 last few RAN2 meetings, RAN2 made the following agreements on the configuration of MCG LTM and SCG LTM for Rel-18 intra-CU LTM.
	Agreement in RAN2#125
No restriction of configuring MCG LTM and SCG LTM. No intention to further work in R2 on network interaction to better enable this. 
Agreement in RAN2#125bis
P1: RAN2 confirms the maximum number of LTM candidate configurations is 8, including MCG LTM and SCG LTM, if present.
P2: An indication is introduced in the CG-ConfigInfo message to indicate the maximum numbers of LTM candidate configurations the SN is allowed to configure for SCG LTM (to adopt TP in the Annex 1).


We understand the above agreement is only related to intra-CU case. It is up to network implementation to ensure that the MCG LTM and SCG LTM shall not be triggered simultaneously when LTM is configured in both MCG and SCG. For inter-CU LTM, allowing to configure LTM in both MN and SN will bring extra interactions between NW nodes and maybe not needed in actual network deployment.
In last RAN2 meeting, some companies may have the understanding that only the case that the configuration of inter-CU MCG LTM and inter-CU SCG LTM is excluded in the WID. Whether the configuration of inter-CU MCG LTM and intra-CU SCG LTM, or the configuration of intra-CU MCG LTM and inter-CU SCG LTM could be supported remains FFS. However, based on the R18 agreements, even in the intra-CU LTM cases, the interactions between NW nodes could not be avoided. For the inter-CU + intra-CU cases, it will be more complex. Assuming that the UE is configured with intra-CU MCG LTM and SCG LTM at first, then if the NW want to configure inter-CU MCG LTM. If we keep the maximum number of LTM candidate configuration 8, then the MN has to indicate the SN to reduce the number of the configured candidate cells for intra-CU SCG LTM. Then the subsequent RRC reconfiguration for SCG LTM may be needed as well.
Proposal 1: RAN2 to confirm that if UE is configured with inter-CU LTM, the NW doesn’t configure MCG LTM and SCG LTM at the same time.
Configurations for inter-CU LTM
In last RAN2 meeting, it is agreed that UE can be configured with a mixture of intra-CU and inter-CU candidate LTM cells. Regarding how to configure the LTM configuration when inter-CU LTM is involved may need further discussion. Potential options are listed as below.
· Option 1: Having separate LTM configurations for intra-CU and inter-CU candidates respectively. 
· Option 2: Having one LTM configuration including both intra-CU and inter-CU candidates.
From signalling design’s perspective, either of the above options can work. The key point is the granularity of the reference configuration. For Option 1, the LTM configuration is per-CU level, which may include a reference configuration together with a list of candidate cell configurations within the same CU. The NW would provide multiple lists of LTM configurations to the UE. For Option 2, the NW would provide UE with only one list of LTM configuration similar to Rel-18, which includes only one reference configuration and different candidate cells belonging to different CUs.
Since different options may have different impact on how to associate L1 measurement results and the content of inter-node messages, as the leading group of WI, it is better for RAN2 to discuss this issue at an early stage to provide information or guidance to other working group involved. 
Proposal 2: RAN2 to discuss how to configure the LTM configuration for inter-CU LTM in non-DC scenario.
Stage-2 procedure for inter-CU LTM
As noted in the WID, Rel-18 intra-CU LTM procedure is considered as baseline for adding inter-CU support in Rel-19. Based on the agreement, we can first focus on inter-CU LTM in NR standalone scenario. In this clause, we try to give a potential stage-2 signalling flow for inter-CU LTM in NR SA scenario as illustrated in Fig.1, which may include LTM preparation, the early synchronization, LTM cell switch execution and LTM cell switch completion. To make it clearer for inter-CU LTM, we only consider inter-CU LTM in the following stage-2 procedure. Whether to have a separate procedure for inter-CU LTM or mix it with intra-CU LTM can be further discussed in the CR drafting phase.
The procedure for inter-CU LTM is as follows:
1. The UE sends a MeasurementReport message to the gNB. 
2. The source gNB decides to configure inter-CU LTM and initiates LTM preparation.
3. The source gNB sends the LTM request related information (such as the candidate cell information, early sync request information, reference configuration) to the candidate gNB(s) through Handover Request message.
4. The candidate gNB performs access control, when it accepts the LTM request, it responds the Handover Request Acknowledge message including the generated LTM configuration(s) for the accepted candidate cell.
5. The source gNB determines the final candidate cell(s) and related LTM configurations.
6. LTM configuration update/modification procedure may be needed to support LTM configuration update or modification between the source gNB and candidate gNBs. (It is up to RAN3 discussion.) 
7. The source gNB transmits an RRCReconfiguration message to the UE including the LTM candidate configurations.
8. The UE stores the LTM candidate configurations and transmits an RRCReconfigurationComplete message to the gNB.
9a. The UE performs DL synchronization with the candidate cell(s) before receiving the cell switch command.
9b. UL synchronization with the candidate cell(s). For inter-CU LTM, early TA related information might be transmitted from candidate gNBs to the source gNBs, which is also up to RAN3 discussion. 
10. The UE sends the L1 measurement result to the source gNB, and the source gNB decides to execute LTM.
11. The source gNB sends message to the target gNB to indicate the initiation of the LTM Cell Switch Command to the UE. (Up to RAN3 discussion.)
12. The source gNB sends the LTM Cell Switch Command MAC CE to the UE.
13. The UE performs the random access procedure towards the target cell, if UE does not have valid TA of the target cell.
14. When target gNB detects the UE access, the target gNB sends the ACCESS SUCCESS message to the source gNB including target cell ID.
15. The UE sends an RRCReconfigurationComplete message to the target gNB.
Proposal 3: RAN2 to consider the stage-2 signalling flow for inter-CU LTM in non-DC scenario, as illustrated in Fig.1.



Fig.1 Stage-2 signalling flow for inter-CU LTM in NR SA scenario
Security key handling for inter-CU LTM
In last RAN2 meeting, the general aspects on LTM cell switch execution were discussed. It is agreed that UE performs MAC reset, RLC re-establishment, PDCP re-establishment and security key update upon inter-CU LTM execution. But if there might be an inter-CU LTM without security key change remains FFS.
[bookmark: _GoBack]Some company raised up the solution that may have an inter-CU LTM without security key change, which seems to assume a non-typical CU-DU split architecture. Actually, similar issue was discussed in last RAN3 meeting as well, companies had concerns on whether it is a strict inter-CU LTM without changing the CU-UP. Considering the deployment scenarios for commercial network, even the typical CU-DU split architecture is not widely used, thus we suggest RAN2 focus on the basic scenarios for inter-CU LTM with both CU-CP and CU-UP change, which is similar to what we have done for mobility enhancements in previous releases. And if we have time after finishing the work on the basic scenarios, we might open the discussion on the enhancement of inter-CU LTM without CU-UP change scenario.
Proposal 4: Regarding the security key handling for inter-CU LTM, RAN2 to focus on the solution for the basic scenarios of inter-CU LTM with both CU-CP and CU-UP change.
3 Conclusion
In this contribution, we discuss inter-CU LTM related aspects in Rel-19. We kindly ask RAN2 to consider the corresponding proposals listed as below.
Proposal 1: RAN2 to confirm that if UE is configured with inter-CU LTM, the NW doesn’t configure MCG LTM and SCG LTM at the same time.
Proposal 2: RAN2 to discuss how to configure the LTM configuration for inter-CU LTM in non-DC scenario.
Proposal 3: RAN2 to consider the stage-2 signalling flow for inter-CU LTM in non-DC scenario, as illustrated in Fig.1.
Proposal 4: Regarding the security key handling for inter-CU LTM, RAN2 to focus on the solution for the basic scenarios of inter-CU LTM with both CU-CP and CU-UP change.
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