3GPP TSG-RAN WG3 #123bis	R3-242053
[bookmark: _Hlk61362165]Changsha, 15 – 19 Apr. 2024
Agenda Item:	13.2. Support for inter-CU LTM
Source:	NTT DOCOMO INC.
Title:	Discussion on inter-CU LTM
Document for:	Discussion, agreement
Introduction
RAN plenary agreed WID for R19 mobility enhancements as following as involving RAN3 work.

· 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

· 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
Discussion
In R18 we supported intra-CU inter-/intra-DU LTM. Subsequent LTM were also supported to avoid preparation and RRCReconfiguration at each cell switch. In R19, support for several scenarios including inter-CU case is objective, although inter-CU LTM with non DC case is considered high priority. Other scenarios are expected to be supported by reusing the inter-CU LTM with non DC mechanism. And also, we believe that in order to maximize the benefits of LTM, we should support subsequent LTM as in R18, minimizing NW signalings in the preparation, signaling overhead and delay between the NW and the UE.
Proposal 1:	As described in WID, RAN3 should focus on support of inter-CU LTM without DC case including subsequent cell switch.

For inter-CU LTM without DC case, basically the mechanism of intra-CU inter-DU LTM can be reused: the RRCReconfiguration configured to the UE is generated at the CU and the cell switch decision is made at the source DU. In R18, we realized the necessary coordination between CU, source DU and target/candidate DU(s) by introducing some F1 signalings. Even in the inter-CU case, at least the coordination between the source and other DUs that was realized in those F1 signalings is necessary, and this signalings requires Xn enhancement. We believe that RAN3 work can be started for some of these essential signalings without waiting for RAN2 discussion.
Proposal 2:	RAN3 should discuss to support Xn signaling for same purpose as F1 signalings we supported in Rel18 intra-CU LTM.

The features we are aware of at this time that require enhancement of Xn signaling are following:
· Request and response for LTM preparation from source gNB to target gNB for LTM preparation.
In intra-CU inter-DU LTM, we supported a procedure that the CU sends the necessary information to the source DU after completing LTM preparation with the candidate DUs. If similar signaling is performed in inter-CU LTM, there are basically two ways. One is that the target CU acts as a relay node and all requests to the candidate DUs (in other gNBs) are sent by the source CU via Xn. The other is that the target CU performs preparation procedure similar to intra-CU LTM preparation based on a request from the source CU. These options involve RAN2 impact (discussed later) and require coordination with RAN2.
· TA information transfer from target DU (in different gNB from source) to source DU for early UL sync.
If early UL sync is supported in the inter-CU case, after the UE sends a RACH preamble to the target cell, the target DU needs to calculate the TA value and notify the source DU to send it to the UE in the cell switch command. In this case, it is clear that this signaling involves the Xn interface, and since there seems to be no RAN2 impact, RAN3 can discuss this mechanism.
· Cell Switch Notification from source DU to target DU (in different gNB from source) for LTM execution.
Cell Switch Notification is supported in F1 for intra-CU LTM cell switch execution in order for the source DU to notify the CU and target DU of the LTM cell switch trigger. We believe that similar signaling is needed in the inter-CU case as well. We have discussed two approaches in R18: either the cell switch command is sent after coordination between the source and target DU, or it is sent without coordination and then notified in a class 2 message. In inter-CU case, if we go back to this discussion and support a procedure that the cell switch command is sent after coordination, over Xn coordination could lead significant delay. As long as coordination right before the cell switch command is not necessary, the same mechanism as in the intra-CU case should be supported at the Xn interface in the inter-CU case (i.e., Cell Switch Notification).
Proposal 3:	At least, RAN3 should support signalings for following purposes.
· Request and response for LTM preparation from source gNB to target gNB for LTM preparation.
· TA information transfer from target DU (in different gNB from source) to source DU for early UL sync.
· Cell Switch Notification from source DU to target DU (in different gNB from source) for LTM execution.

On the other hand, one of the major differences between the inter-CU case and the intra-CU case is that the inter-CU case involves multiple CUs: in the intra-CU case, it is clear which node should decide/generate which configuration according to the hierarchy of CU and DU, but in the inter-CU case, there are several possible options as to which CU should decide/generate which configuration. These options may affect the RRC configuration structure, inter-node RRC messages, and general procedures involving RAN2 impact. Also, since RAN2 is the leading WG in this WI, so RAN3 should coordinate with RAN2 discussions on this aspect.
From the RAN3 perspective, we need to discuss at least the following configurations, which is decided by the source gNB or target gNB, and what kind of signaling is necessary.
· Target candidate cell
· LTM Configuration ID allocation 
· CSI resource configuration (including beams and cells in other gNBs)
· Request for PRACH resource for early UL sync
· Reference configuration
Proposal 4:	In LTM preparation, RAN3 should acknowledge the issue which node decides/generates following configurations:
· Target candidate cell
· LTM Configuration ID allocation
· CSI resource configuration (including beams and cells in other gNBs)
· Request for PRACH resource for early UL sync
· Reference configuration
Conclusions and proposals
Our proposals are summarized below.
Proposal 1:	As described in WID, RAN3 should focus on support of inter-CU LTM without DC case including subsequent cell switch.
Proposal 2:	RAN3 should discuss to support Xn signaling for same purpose as F1 signalings we supported in Rel18 intra-CU LTM.
Proposal 3:	At least, RAN3 should support signalings for following purposes.
· Request and response for LTM preparation from source gNB to target gNB for LTM preparation.
· TA information transfer from target DU (in different gNB from source) to source DU for early UL sync.
· Cell Switch Notification from source DU to target DU (in different gNB from source) for LTM execution.
Proposal 4:	In LTM preparation, RAN3 should acknowledge the issue which node decides/generates following configurations:
· Target candidate cell
· LTM Configuration ID allocation
· CSI resource configuration (including beams and cells in other gNBs)
· Request for PRACH resource for early UL sync
· Reference configuration
