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1	Introduction
The following objective is in Rel-19 Mobility Enhancements WID [1]:

	· Specify support for inter-CU Layer 2 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



This contribution discusses various aspects of inter-gNB LTM.
2	Scenarios/use cases
The WID states that inter-gNB LTM covers both the standalone and DC scenarios, where the latter is to be treated with lower priority. RAN2 should first focus on the standalone scenario and then extend to DC after the baseline solution for the standalone mode becomes clearer.
Proposal 1: As per the WID, RAN2 should first focus on the scenario of a single-connected UE.
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	Figure 1 – Unified LTM framework for intra/inter-gNB mobility


Figure 1 illustrates inter-gNB LTM scenario using two gNBs, it is possible that the UE may be configured with LTM candidate cells belonging to more than two gNBs. This may be useful for deployments with small gNB coverage. This is also useful for extending the coverage area for the UE within which the UE’s LTM configuration does not need to change. 
Proposal 2: The inter-gNB LTM scenario applies to more than two gNBs.
In Figure, the UE is configured with two LTM candidate cells served by gNB1 and another two LTM candidate cells served by gNB2. In such scenario, the UE may perform any of intra-gNB1 cell switches, intra-gNB2 cell switches, or inter-gNB1-gNB2 cell switches. This example illustrates that intra-gNB LTM and inter-gNB LTM are not necessarily completely independent. Instead, Rel-19 simply extends the use case of LTM to include inter-gNB cell switches. Therefore, RAN2 should develop a unified framework for both intra-gNB LTM and inter-gNB LTM.
Proposal 3: RAN2 should aim to develop a unified framework for LTM to cover the following: 
· Inter-gNB LTM cell switch between [candidate] gNBs 
· Intra-gNB LTM cell switches within each [candidate] gNB 
3	RAN2 spec impacts and high-level solutions
3.1	Configuration
The WID states that subsequent mobility should be supported for LTM. As per Rel-18, this should be the default mode of operation. LTM is only released by UE based on NW’s request.
Proposal 4: As in Rel-18, subsequent LTM is the default mode of operation for inter-gNB LTM. UE only releases LTM configuration based on NW’s request.
In Rel-18, the LTM configuration had the following structure:
· LTM-candidate-specific configurations are defined in respective LTM-Candidate-r18 IEs
· None-LTM-candidate-specific configurations are defined within LTM-Config-r18
Observation 1: Two types of LTM configurations were defined in Rel-18:
· Specific to one LTM candidate: defined in respective LTM-Candidate-r18
· Not specific to an LTM candidate: defined in LTM-Config-r18
For intra-gNB LTM, LTM preparation is confined to one gNB, which implies both types of LTM configurations are generated by the same gNB. For inter-gNB LTM, LTM preparation involves multiples gNBs. For candidate-specific configurations, each gNB generates the configurations of its own served LTM candidate cells. It is not clear though which gNB should generate the LTM configuration of the general type. This should be discussed by RAN2.
Observation 2: In Rel-18, there is one gNB, which generates both types (general, candidate-specific) of LTM configurations for the UE. This is not the case for Rel-19 where multiple gNBs are involved during LTM preparation.
Proposal 5: For LTM preparation, RAN2 assumes:
· Each candidate gNB decides the configurations of its own cells for a UE
· FFS which gNB(s) decide(s) on other LTM configurations, e.g., (equivalent of) configuration inside LTM-Config-r18
3.2	Procedures
Rel-18 intra-gNB LTM defines several procedures in which the UE interacts with a candidate/target cell, e.g.,:
· Sending RACH for early TA acquisition towards a candidate cell
· Measuring time difference b/w reception of SSBs of a candidate cell and the serving cell
· Activating a TCI state of a candidate cell
· Measuring and reporting an SSB of a candidate cell
· Receiving a trigger to switch to a target cell
· Completing a cell switch (RACH-less/RACH-based) towards a target cell
· Recovering from RLF at a candidate cell
From UE’s perspective, in all of these procedures,  it does not matter whether the candidate/target cell belongs to the same gNB as the UE’s serving cell. Thus, from UE’s perspective, these procedures can be reused for Rel-19 inter-gNB LTM. These procedures may still vary from NW’s perspective, or in terms of configuration to the UE.
Proposal 6: The following UE procedures for intra-gNB scenario can be reused for inter-gNB scenario:
· Early UL synchronization via PDCCH order
· Early UL synchronization via UE-based TA calculation
· Early DL synchronization
· SSB-based LTM L1 measurement/reporting
· LTM triggering
· LTM completion
· LTM-based RLF recovery
4	Stage-2 signaling flows
Base on above, a text proposal on the inter-gNB LTM signaling flow is provided in the Appendix.
Proposal 7: Adopt the call flow in the Appendix as a baseline for inter-gNB LTM.
Conclusion
This contribution discussed various aspects of inter-gNB LTM. The following observations and proposals have been made:
Scenarios/use cases
Proposal 1: As per the WID, RAN2 should first focus on the scenario of a single-connected UE.
Proposal 2: The inter-gNB LTM scenario applies to more than two gNBs.
Proposal 3: RAN2 should aim to develop a unified framework for LTM to cover the following: 
· Inter-gNB LTM cell switch between [candidate] gNBs 
· Intra-gNB LTM cell switches within each [candidate] gNB 
RAN2 spec impact – configuration
Proposal 4: As in Rel-18, subsequent LTM is the default mode of operation for inter-gNB LTM. UE only releases LTM configuration based on NW’s request.
Observation 1: Two types of LTM configurations were defined in Rel-18:
· Specific to one LTM candidate: defined in respective LTM-Candidate-r18
· Not specific to an LTM candidate: defined in LTM-Config-r18
Observation 2: In Rel-18, there is one gNB, which generates both types (general, candidate-specific) of LTM configurations for the UE. This is not the case for Rel-19 where multiple gNBs are involved during LTM preparation.
Proposal 5: For LTM preparation, RAN2 assumes:
· Each candidate gNB decides the configurations of its own cells for a UE
· FFS which gNB(s) decide(s) on other LTM configurations, e.g., (equivalent of) configuration inside LTM-Config-r18
· 

RAN2 spec impact – procedures
Proposal 6: The following UE procedures for intra-gNB scenario can be reused for inter-gNB scenario:
· Early UL synchronization via PDCCH order
· Early UL synchronization via UE-based TA calculation
· Early DL synchronization
· SSB-based LTM L1 measurement/reporting
· LTM triggering
· LTM completion
· LTM-based RLF recovery

Proposal 7: Adopt the call flow in the Appendix as a baseline for inter-gNB LTM.
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Appendix – Text Proposal to TS 38.300
9.2.3.5.y C-Plane Handling for inter-gNB L1/L2 Triggered Mobility
The overall procedure for inter-gNB LTM is shown in Figure 9.2.3.5.y-1 below.
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	Figure 9.2.3.5.y-1. Signaling procedure for inter-gNB LTM


The procedure for inter-gNB LTM is as follows:
1.	The UE sends a MeasurementReport message to the serving gNB. 
2.	The serving gNB decides to configure LTM and initiates LTM preparation towards the candidate gNB.
3 - 7.	 Same as steps 2-6 of procedure in Section 9.2.3.5.2
8.	The serving gNB coordinates with the target gNB on LTM triggering. Early data forwarding may start.
9 - 10. Same as steps 7-8 of procedure in Section 9.2.3.5.2
11.	The target gNB coordinates with the source gNB following successful LTM cell switch. Data forwarding starts/continues from the source gNB towards the target gNB. 
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