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1	Introduction
[bookmark: _Toc474247438]In regard to L1/L2 Triggered Mobility (LTM), a new Work Item has been approved (RP-234036 NR mobility enhancements Phase 4), including the following related objectives and scope impacting RAN3:
	· 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

· 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

· Specify RRM requirements related to the above objectives as necessary [RAN4] 



Similarly, the following are agreements from prior RAN3#123bis meeting.
	Prioritize to support inter-CU LTM over Xn interface, and RAN3 specify the inter-CU LTM solutions for standalone scenario first.
Reuse existing Xn Handover Request and Handover Request ACK for Inter-CU LTM initial preparation. 
Confirm the case that inter-CU LTM is not configured in both MCG and SCG at the same time.
Early data forwarding can be supported for inter-CU LTM. When to trigger can be further discussed. 
Cell Switch Notification from source DU to target DU (in different gNB from source) for LTM execution.



This paper discusses several aspects regarding the different LTM mobility phases (preparation, early synchronization, execution, completion), other related items, and provides a way forward.
2	Considerations for Baseline Stage-2 Inter-CU LTM
The following are implications for discussion regarding the baseline LTM procedure. 
2.1	Preparation Phase
RAN3 has agreed that for preparation of candidate LTM cells at the Target gNB(-CU)s, the XnAP HANDOVER REQUEST message is used. However, details are still to be worked further. An aspect to be considered further in Rel-19 is in regard to CSI resource configuration.
Preparation of CSI resource configuration
In Rel-18 intra-CU LTM, the CSI Resource Config IE (containing LTM resource sets) is prepared by CU. However, in case of Rel-19 inter-CU LTM, when subsequent mobility is enabled across candidate cells, the potential target cells to be measured for subsequent mobility can be determined by the candidate cells. This principle was followed in Rel-18 subsequent CPAC. 
Proposal 1: For inter-CU LTM subsequent mobility, the candidate cells/beams to be measured is decided by the candidate cell or gNB-CU controlling the candidate cells.
Therefore, it is expected that each candidate CU (and the source CU) determine the LTM resource sets (each resource set containing the SSBs indices from one or more candidate cells) applicable for all of its DUs for LTM measurement and reporting. Therefore, the LTM resource sets that were prepared by one CU (serving CU) for all its DUs will not be applicable for the DUs belonging to other CUs.
Proposal 2: For inter-CU LTM, each candidate CU (and the serving CU) determines the LTM resource sets (each resource set containing the SSBs indices from one or more candidate cells) applicable for all of its DUs for LTM measurement and reporting.
However, this approach requires that L3 measurement report is included in HANDOVER REQUEST message towards the candidate CU. 
Proposal 3: For inter-CU LTM, the candidate CU prepares the CSI Resource Configuration based on L3 measurements report received from Source CU. 
Proposal 4: For inter-CU LTM, the Source CU sends the L3 measurement report via the HANDOVER REQUEST message. 
Furthermore, each candidate CU may share the prepared LTM resource sets with the source CU where the source CU may consolidate the resource sets. 
Proposal 5:  The prepared LTM resource sets by each candidate CU are signaled to the source CU. The source CU prepares the final list of consolidated resource sets. 
 
2.2	LTM Execution Phase
LTM triggering assistance from L3 measurements
In Rel. 18 LTM framework, L3 measurements are used for preparation of LTM and L1 measurements are used for triggering the LTM cell switch. A similar approach can be followed for Rel-19 inter-CU LTM. 
Proposal 6: For inter-CU LTM, L3 measurements are used for preparation of LTM and L1 measurements are used for triggering LTM Cell switch.
However, it was raised as a concern that LTM will not be robust enough if the mobility trigger is carried out based on L1 measurements report alone. Hence, an alternative is to account for the L3 measurement report at the DU by signalling them from the CU. That is, when initiating a L3 handover, the CU should signal to the DU either of the following information.
· (A) The list of candidate target cells for L3 handover (i.e., TS 38.331 IE measResultListNR) received as a part of TS 38.331 IE MeasResults from UE.
· (B) A subset from the list of candidate target cells extracted from TS 38.331 IE MeasResults received from UE. For example, the CU could provide the DU with information (e.g., NR Cell Identity or physical cell ID and the NR carrier frequency) about the L3-based strongest cell or multiple cells
· (C) The complete L3 measurement results (i.e., TS 38.331 IE measResultListNR).
Proposal 7: When initiating the L3 handover, the gNB-CU signals to the gNB-DU assistance L3 handover information (e.g., (Sub)list of candidate cells or complete L3 measurement results).
[bookmark: _Hlk162892531]With this information, the DU can decide to trigger LTM based on both L1 measurements received from the UE and the assisting L3 handover information received from the CU. For this purpose, the DU can e.g., define a common set of neighboring cells between L1 measurements and L3 measurements received from the CU, and take this information into account when the DU triggers a LTM handover to a cell selected from this common set based on implementation.
Proposal 8: The gNB-DU can trigger LTM taking into account both L1 measurements received from the UE and assistance L3 handover information received from the gNB-CU.

2	Considerations for NR-DC and LTM Interworking

Simultaneous MCG LTM and SCG LTM Configuration
There was agreement at last RAN3#123bis meeting that MCG LTM and SCG LTM are not to be configured simultaneously. 
	Confirm the case that inter-CU LTM is not configured in both MCG and SCG at the same time.



Given that LTM is configured by a gNB-CU based on L3 measurements, there is no guarantee that e.g., the SN is aware that LTM has been configured at the MN (MCG), since the SN addition may have occurred prior to LTM being configured. Thus, the SN may independently decide to configure LTM in the SCG unless it is explicitly aware that LTM is already configured at the MN. A similar scenario can occur in the opposite direction. Therefore, RAN3 should study whether and how to avoid LTM being configured at both MCG and SCG.
To avoid simultaneous LTM configuration at the MN and SN, one approach is to have an indication over Xn that informs the other node that LTM is to be configured. With this information, the receiving node can avoid configuring LTM. Likewise, a similar indication would be signalled upon LTM being released. 
Proposal 9: In case of NR-DC, MN indicates to SN about MCG LTM configuration/de-confguration.
Proposal 10: In case of NR-DC, SN indicates to MN about SCG LTM configuration/de-confguration.

Inter-CU LTM when NR-DC is Configured 
In TS 37.340, different multi-connectivity scenarios and their respective signalling for PSCell addition, change, release or retention are described.  These cell changes or reconfigurations can be MN or SN initiated. Likewise, in Rel-18 various issues related to inter-SN PSCell change were discussed and agreements were made under S-CPAC feature that could be considered for LTM work in Rel-19. 
Observation 1: In Rel-18 various issues related to inter-SN PSCell change were discussed and agreements were made under S-CPAC feature.
Proposal 11: RAN3 to study whether and to what extent the Rel-18 S-CPAC framework could be re-used in context for LTM when NR-DC is configured in Rel-19.
The following are NR-DC scenarios applicable for Rel-19 work scope:
1. Inter-MN PCell change
a. With SCG released
b. With SCG retained
2. Inter-SN PSCell change with unchanged PCell
a. MN initiated
b. SN initiated

Based on WID [1] scope, the scenario of “Inter-SN PSCell change with simultaneous PCell change” is excluded from Rel-19 work.
Proposal 12: RAN3 to discuss the prioritization of the NR-DC scenarios to be specified under inter-CU LTM work in Rel-19.

3	Conclusions
LTM Preparation Phase
Proposal 1: For inter-CU LTM subsequent mobility, the candidate cells/beams to be measured is decided by the candidate cell or gNB-CU controlling the candidate cells.
Proposal 2: For inter-CU LTM, each candidate CU (and the serving CU) determines the LTM resource sets (each resource set containing the SSBs indices from one or more candidate cells) applicable for all of its DUs for LTM measurement and reporting.
Proposal 3: For inter-CU LTM, the candidate CU prepares the CSI Resource Configuration based on L3 measurements report received from Source CU. 
Proposal 4: For inter-CU LTM, the Source CU sends the L3 measurement report via the HANDOVER REQUEST message. 
Proposal 5:  The prepared LTM resource sets by each candidate CU are signaled to the source CU. The source CU prepares the final list of consolidated resource sets. 
LTM Execution Phase
Proposal 6: For inter-CU LTM, L3 measurements are used for preparation of LTM and L1 measurements are used for triggering LTM Cell switch.
Proposal 7: When initiating the L3 handover, the gNB-CU signals to the gNB-DU assistance L3 handover information (e.g., (Sub)list of candidate cells or complete L3 measurement results).
Proposal 8: The gNB-DU can trigger LTM taking into account both L1 measurements received from the UE and assistance L3 handover information received from the gNB-CU.
Considerations for NR-DC with LTM
Proposal 9: In case of NR-DC, MN indicates to SN about MCG LTM configuration/de-confguration.
Proposal 10: In case of NR-DC, SN indicates to MN about SCG LTM configuration/de-confguration.
Observation 1: In Rel-18 various issues related to inter-SN PSCell change were discussed and agreements were made under S-CPAC feature.
Proposal 11: RAN3 to study whether and to what extent the Rel-18 S-CPAC framework could be re-used in context for LTM when NR-DC is configured in Rel-19.
Proposal 12: RAN3 to discuss the prioritization of the NR-DC scenarios to be specified under inter-CU LTM work in Rel-19.
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