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1	Introduction
[bookmark: _Toc474247438]At RAN3#117-e, L1/L2 centric mobility (RP-221799 Further NR Mobility Enhancements) was discussed focusing on intra-gNB-DU inter-cell mobility scenarios, with some agreements reached, and several items left as FFS (summary of discussion at R3-225082).
In this contribution, additional considerations for both the intra-gNB-DU and inter-gNB-DU scenarios are discussed.

[bookmark: _Hlk114061221]Chair’s Notes Excerpt (RAN3#117-e)
	Scenarios, use cases, principles, and general concepts:
Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:
· Stand alone
· Carrier Aggregation (Change of PCell)
· NR-DC (Change of PCell at MN, Change of PScell at SN) 
RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.

Intra-DU L1/L2 Handover Procedure
Handover preparation:
WA: For intra-DU L1/L2 mobility, the existing F1AP procedure (e.g., F1AP UE CONTEXT MODIFICATION) is reused for handover configuration for inter-cell mobility.
The gNB-CU initiates the L1/L2 mobility configuration procedure. FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.
The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
Handover execution:
WA: RAN3 assumes that the UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell. All details are up to RAN1 and RAN2 discussion.
FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact.
Handover completion:
For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.





2	Additional consideration regarding L1/L2 Centric Intra-gNB-DU Inter-Cell Mobility Procedures

In contribution [3], the following draft signalling sequence for L1/L2 centric mobility taking into account the agreements at RAN3#117-e meeting is derived. Based on this high-level draft, we explore additional considerations and their potential impact to the disaggregated gNB architecture signalling for intra-gNB-DU mobility scenarios.
 





Figure 2. L1/L2 Intra-gNB-DU Inter-Cell Mobility Overview

2.1 	Considerations for the Mobility Preparation phase
In the preparation phase, the gNB-CU takes decision (e.g., based on L3 measurements from the UE) to configure L1/L2 mobility parameters to the UE and gNB-DU(s) for target candidate cell(s) in advance. 
At last RAN3#117-e meeting there was discussion on how are candidate cells configured to the gNB-DU as well as whether the target cells can be modified by the gNB-DU. In our view, the gNB-DU having received a request to configure certain candidate target cells for L1/L2 mobility, it may not be able to execute the request for all the cells indicated by the gNB-CU. In other words, it may only partially be able to carry out the configuration. This can be for instance due to resources available at gNB-DU, or some other reason (policies). Therefore, support for a partial configuration should be allowed, with the gNB-DU reporting which cells were successfully configured, and which were not configured.
Proposal 1: The gNB-DU may accept to configure all requested cells for L1/L2 mobility, some of the requested cells, or none, and report the result back to the gNB-CU.

2.2 	Considerations for the Mobility Execution phase
At previous RAN3#117-e meeting, whether gNB-DU notifies the gNB-CU after a UE has accessed the new cell was left as FFS. 
Although the cell change command itself is to be carried out by the gNB-DU, it is likely beneficial for the gNB-CU to remain aware that the cell change has been triggered to the UE, prior to receiving a RRCReconfigurationComplete message from the target candidate cell confirming the cell change. This will prevent the gNB-CU to issue additional RRC reconfiguration commands to a UE utilizing the soon to become unavailable link (i.e. the old source cell). Similarly, keeping the gNB-CU informed will also ensure that the latest cell configuration used by the UE is known, which is also beneficial for legacy L3 mobility procedures.
Observation 1: Awareness at the gNB-CU when a L1/L2 cell change has been triggered by the gNB-DU can prevent issuing RRC reconfiguration messages over the cell that will soon become unavailable and prevent failures.
Proposal 2: The gNB-DU signals over F1 to gNB-CU when a L1/L2 cell change has been triggered.

2.3	Candidate Target Cell Configuration Update and Impact of CP-UP Separation
The premise in which L1/L2 inter-cell mobility operates requires configuration and preparation of candidate target cells at the same Source gNB-DU (mobility to a cell within the same gNB-DU), as well as at a separate Candidate gNB-DU (mobility to a cell within a separate gNB-DU). In both cases, the mobility is expected to occur within the same gNB-CU (i.e. intra-gNB mobility), as described in the Rel-18 work item.
At last meeting, there is already a RAN3 understanding that gNB-CU will prepare and configure a candidate target cell and resources prior to inter-cell mobility, and only impact on F1 was discussed.
However, the following items need be considered as part of basic overall procedures discussion
· Possibility for gNB-CU to update the configuration of a candidate target cell prior to inter-cell mobility.
· Possibility for gNB-CU to re-configure the source cell after inter-cell mobility as a target for the new cell to which the UE has moved to. 
· Impacts to E1 interface for addition, update, release of resources at a gNB-CU-UP for L1/L2 centric mobility

Further, the configuration of the candidate target cell may not be limited only to radio resources, but also toward user-plane connectivity and transport resources with the gNB-CU-UP. For instance, if the candidate target cell is linked to different gNB-CU-UP(s) than that of the serving cell at the Source gNB-DU, we would expect to have E1 interface impacts to prepare the bearer resources at the new gNB-CU-UP, or update and release them. Likewise, similarly, data forwarding tunnels between gNB-CU-UPs may need to be setup accordingly to avoid data loss. 
Proposal 3: The gNB-CU-CP can provide information regarding L1/L2 mobility over E1 to a gNB-CU-UP to setup, update, or remove resources for L1/L2 mobility. 
Proposal 4: How, and at what timing the data forwarding are setup and taken into use is FFS. 

3	Additional consideration regarding L1/L2 Centric Inter-gNB-DU Inter-Cell Mobility Procedures

3.1 	Base Signalling Sequence for inter-gNB-DU mobility scenario 
Even though at previous RAN3#117-e meeting all discussion was regarding intra-gNB-DU scenarios, there was also agreement that 
RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
Therefore, it is important that also the inter-gNB-DU scenario is not neglected only until later time, in order to identify and be able to pursue a unified solution. A straightforward approach is to derive signalling sequence for the inter-gNB-DU case at high level at minimum (reusing the intra-gNB-DU one), even if all further details are left as FFS.
Proposal 5: Derive high-level signaling flow diagram also for the inter-gNB-DU L1/L2 centric inter-cell mobility scenario, with details left as FFS. 

3.2 	Data Forwarding Considerations 
A target of the Rel-18 Work Item is to reduce the interruption time of the mobility procedure. For this matter, applicability of data forwarding mechanism should be taken into account to the L1/L2 centric mobility framework and signalling in RAN3. For instance, depending on scenario and deployment the L1/L2 mobility may be inter-DU, requiring forwarding data to the target-DU, as well as possibly incurring a gNB-CU-UP change, which would also require forwarding of data toward the new gNB-CU-UP in use. Hence, we foresee impacts to the F1 and E1 interfaces.
In order to reduce the interruption time, the data needs to be available at the target DU in a timely manner. However, the data forwarding operation should not unnecessarily be triggered too early toward multiple prepared cells as it would incur in a high signalling overhead and buffering.
Taking the base high-level signalling described above, there are several alternatives regarding the timing to trigger the data forwarding operation between nodes.
· Option 1: Immediately after reception of the RRCReconfigurationComplete message at the gNB-CU which confirms the handover execution. With this option data forwarding would begin after an explicit confirmation that the handover execution has completed, and only to the target cell which was selected for the L1/L2 mobility, but with the drawback of high interruption time.
· Option 2: Early data forwarding, triggered after reception of the RRCReconfigurationComplete message at the gNB-CU which confirms that the UE has received and configured the L1/L2 mobility configuration accordingly. With this option data forwarding would well in advance start across all candidate target cells, with the benefit of low interruption time. However, this has the drawback of additional overhead, as data is not only sent to target cells that are not ultimately selected for mobility, but also incur unnecessary buffering of data at multiple nodes.

Observation 2: Starting data forwarding to the target gNB-DU cell after HO execution confirmation incurs a high interruption time, which is contradicts the objective of the Rel-18 work item.
Observation 3: Early data forwarding to the multiple target candidate gNB-DU cells reduces interruption time, but also results in increased overhead (buffer space for storage, discarding transmitted PDUs).
Proposal 6: RAN3 to study possible solutions for data forwarding applicable to L1/L2 centric mobility (both inter-gNB-DU and with/without gNB-CU-UP change).


3	Conclusions

Proposal 1: The gNB-DU may accept to configure all requested cells for L1/L2 mobility, some of the requested cells, or none, and report the result back to the gNB-CU.
Observation 1: Awareness at the gNB-CU when a L1/L2 cell change has been triggered by the gNB-DU can prevent issuing RRC reconfiguration messages over the cell that will soon become unavailable and prevent failures.
Proposal 2: The gNB-DU signals over F1 to gNB-CU when a L1/L2 cell change has been triggered.
Proposal 3: The gNB-CU-CP can provide information regarding L1/L2 mobility over E1 to a gNB-CU-UP to setup, update, or remove resources for L1/L2 mobility. 
Proposal 4: How, and at what timing the data forwarding are setup and taken into use is FFS. 
Proposal 5: Derive high-level signaling flow diagram also for the inter-gNB-DU L1/L2 centric inter-cell mobility scenario, with details left as FFS. 
Observation 2: Starting data forwarding to the target gNB-DU cell after HO execution confirmation incurs a high interruption time, which is contradicts the objective of the Rel-18 work item.
Observation 3: Early data forwarding to the multiple target candidate gNB-DU cells reduces interruption time, but also results in increased overhead (buffer space for storage, discarding transmitted PDUs).
Proposal 6: RAN3 to study possible solutions for data forwarding applicable to L1/L2 centric mobility (both inter-gNB-DU and with/without gNB-CU-UP change).
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