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Introduction
[bookmark: _Hlk149744732]WID[1] for enhancement mobility was approved and RAN2 starts discussion on the WI.
	· 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 this paper, we discuss inter-CU LTM related potential issues.
Discussion
General
According to the WID, RAN2 should resolve inter-CU specific issues for LTM enhancement. So, RAN2 should start by identifying potential issues, and therefore, consider the overall procedure of inter-CU LTM. We think Rel-18 LTM procedure can be a baseline as shown in figure 1[2].



Figure1. Signalling procedure for LTM from TS38.300
We think some enhancements are needed for each component of the procedure as below;
· LTM candidate preparation: inter-gNB negotiation is needed (SCPAC architecture can be a baseline).
· Early synchronization: inter-gNB negotiation for RACH configuration is needed.
· L1 measurement report: RAN2 discusses it in AI 8.6.3
· LTM decision: When does the source gNB send HANDOVER REQUEST to target gNB (i.e. legacy HO-like (HO request after HO decision) or legacy CHO-like (HO request after HO preparation))?
· Cell switch command: security related issues should be discussed.
· LTM cell switch procedure: will be enhanced based on security/measurement enhancements.

Observation 1. Some enhancements are needed for each component of the procedure as below;
· LTM candidate preparation: inter-gNB negotiation is needed (SCPAC architecture can be a baseline).
· Early synchronization: inter-gNB negotiation for RACH configuration is needed.
· L1 measurement report: RAN2 discusses it in AI 8.6.3.
· LTM decision: When does the source gNB send HANDOVER REQUEST to target gNB (i.e. legacy HO-like (HO request after HO decision) or legacy CHO-like (HO request after HO preparation))?
· Cell switch command: security related issues should be discussed.
· LTM cell switch procedure: will be enhanced based on security/measurement enhancements.
Proposal 1. Firstly, RAN2 should identify the potential issues from overall procedure (made from Rel-18 LTM procedure and Rel-18 SCPAC procedure).

Reference configuration is introduced in Rel 18 LTM and SCPAC. For intra-CU LTM, the reference configuration is prepared by serving gNB. However, for inter-CU LTM case, RAN2 should discuss which node prepares the reference configuration and what is overall signalling. We think that the SCPAC preparation procedure can be a baseline of the inter-CU LTM preparation procedure.
Proposal 2. RAN2 discusses inter-CU LTM preparation procedure based on SCPAC.
 Security
In Rel-18 LTM, UE keeps the security key during the LTM cell switching. However, in inter-CU LTM case, security key change should be included in PDCP reconfiguration. RAN2 already discussed security issues for SCPAC (both of intra/inter-gNB cases) in Rel-18. Therefore, Rel-18 SCPAC can be a baseline of security architecture for the inter-CU LTM.
Proposal 3. RAN2 starts discussing security issue of inter-CU LTM with Rel-18 SCPAC as a baseline.
 Delay reducing
Rel-18 LTM can reduce the mobility latency compared to legacy handover. The major factor that contributed to the reduction is the early synchronization procedure. Therefore, RAN2 should discuss whether/how to support the early synchronization procedure.
Proposal 4. RAN2 discusses whether/how to support early synchronization procedure for inter-CU LTM. 
To determine whether to support the early synchronization procedure, we consider the possible procedure below;
1. Source gNB configures LTM candidate cell configuration
2. UE starts L1 measurement report (periodical or event triggered)
3. Source gNB negotiates with target gNB for RACH configuration (based on L1 measurement report)
4. Source gNB sends PDCCH for early sync
5. UE performs RACH for early TA acquisition
6. Target gNB indicates TA value to source gNB
7. Source gNB sends LTM cell switch command while TA value can be guaranteed
If the above steps are baseline, inter-gNB communication delay occurs on step 3 and step 6. Therefore, to determine whether to support early synchronization procedure, evaluation of inter-gNB delay related to early synchronization is needed. To send LS for evaluation, RAN2 should discuss overall early synchronization procedure.
Observation 2. To determine whether to support early synchronization procedure for inter-CU LTM, evaluation of inter-gNB delay related to early synchronization is needed.
Proposal 5. RAN2 discusses overall early synchronization procedure, and then evaluate the inter-gNB delay if needed.
In legacy HO, source gNB sends HO command after sending HO request and receiving HO request ACK from target gNB. However, inter-gNB processing delay may be too large for LTM. Therefore, we think legacy CHO can be a baseline to reduce the latency between determination of LTM switch and LTM cell switch command. It means that source gNB sends HO(LTM) request on LTM preparation phase but not at LTM decision.
[bookmark: _Hlk163047823]Proposal 6. RAN2 considers that source gNB sends HO(LTM) request on LTM preparation phase but not at LTM decision.  
Conclusion
Observation 1. Some enhancements are needed for each component of the procedure as below;
· LTM candidate preparation: inter-gNB negotiation is needed (SCPAC architecture can be a baseline).
· Early synchronization: inter-gNB negotiation for RACH configuration is needed.
· L1 measurement report: RAN2 discusses it in AI 8.6.3.
· LTM decision: When does the source gNB send HANDOVER REQUEST to target gNB (i.e. legacy HO-like (HO request after HO decision) or legacy CHO-like (HO request after HO preparation))?
· [bookmark: _GoBack]Cell switch command: security related issues should be discussed.
· LTM cell switch procedure: will be enhanced based on security/measurement enhancements.
Proposal 1. Firstly, RAN2 should identify the potential issues from overall procedure (made from Rel-18 LTM procedure and Rel-18 SCPAC procedure).
Proposal 2. RAN2 discusses inter-CU LTM preparation procedure based on SCPAC.
Proposal 3. RAN2 starts discussing security issue of inter-CU LTM with Rel-18 SCPAC as a baseline.
Proposal 4. RAN2 discusses whether/how to support early synchronization procedure for inter-CU LTM. 
Observation 2. To determine whether to support early synchronization procedure for inter-CU LTM, evaluation of inter-gNB delay related to early synchronization is needed.
Proposal 5. RAN2 discusses overall early synchronization procedure, and then evaluate the inter-gNB delay if needed.
Proposal 6. RAN2 considers that source gNB sends HO(LTM) request on LTM preparation phase but not at LTM decision. 
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