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1 Introduction
During RAN3#117bis e-meeting, we discussed about the L1/L2 mobility solutions and reached following agreements and working assumptions:
	During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure, FFS in one message or multiple messages. 

The gNB-DU may accept the target cells of L1/L2 handover and responds to the gNB-CU with the access control result in UE Context Modification Response message(s). gNB-DU may accept all or part of the target candidate cells.

gNB-DU initiated L1/L2 handover configuration is not allowed.

The UE sends the lower-layer measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell.

WA: The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message. 

The following previous agreements for intra-DU case are confirmed to be also applicable for inter-DU case:

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.

The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.

For inter-DU inter-cell mobility, the UE Context Setup procedure is reused for handover configuration.


But there are still some open issues need further study:
	Open issues:

FFS on whether the gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration. Three Options are left for further discussion: Opt 1. DU cannot suggest any candidate cells. Opt 2. DU suggest candidate cells within the list provided by CU. Opt 3. DU suggest candidate cells outside the list provided by CU.

FFS on the need and when the gNB-DU indicates the gNB-CU about the initiation of L1/L2 handover command.

FFS For intra-DU L1/L2 mobility, the gNB-CU may use the UE Context Modification procedure to modify or release the prepared cells resources in the gNB-DU (incl. the source cell). Details are pending to RAN2. 

The following open issues on user plane handling in intra-DU L1/L2 mobility as well as inter-DU case are raised for further study:

a) F1-U UL/DL TEID handling as in intra-DU legacy HO.

b) DDDS on F1-U

c) E1 impact, such as setup, update or remove resources at gNB-CU-UP

d) Data forwarding


In this document we discussed the detailed remaining issues on L1/L2 based inter-cell Mobility solutions and give our proposals.
2 Discussion

Issue#1: Whether the gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration
During the discussion in the last RAN3 e-meeting, companies show different views on this issue, and there are three options to be further discussed:
· Option 1: DU cannot suggest any candidate cells. 

· Option 2: DU suggest candidate cells within the list provided by CU. 

· Option 3: DU suggest candidate cells outside the list provided by CU.

From our point of view, we think it is the responsibility for gNB-CU to make the decision on the candidate cell list (based on the L3 measurement). Although gNB-DU can receive the latest L1 measurement report from UE, the L1 report is volatile and unstable, and if the candidate cell selected based on the L1 measurement report, it may lead to serious ping-pong handover. 
For option 2, the gNB-DU is required to store the previously received candidate cell list information and initiate another UE modification procedure to request the change, which undoubtedly increases the cache pressure and creates an additional signalling burden. 
For option 3, it contradicts our previous agreement “gNB-DU initiated L1/L2 handover configuration is not allowed”. Moreover, once the L1/L2 mobility is configured, the UE will only detect the configured candidate cells and report L1 measurement report to gNB-DU, therefore, the gNB-DU cannot get measurement information of the candidate cells outside the list provided by gNB-CU.
According to the above analysis, we prefer to adopt option1, which is consistent with our previous agreement. The gNB-DU can accept or reject some of the candidate cells when gNB-CU initiate the configuration procedure, but it cannot suggest new candidate cells. 
Proposal 1: The gNB-DU cannot suggest any candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration.

Issue#2: Whether there is a need and when the gNB-DU indicates the gNB-CU about the initiation of L1/L2 handover command
During the last RAN3 e-meeting, we discussed about the handover execution phase about L1/L2 mobility procedure, and reached the following working assumption:

WA: The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message. 

From our point of view, during the handover execution phase, the source gNB-DU evaluate the execution conditions and indicates the target cell/beam information through L1/L2 signalling. When the UE switches to the target cell, the gNB-DU should initiate the Access Success procedure to inform the gNB-CU which cell the UE has successfully. The F1AP message is faster compared with RRCReconfigurationComplete message, and it is aligned with what we have done for R16 CHO and R17 CPAC. Therefore, we propose to turn the working assumption into agreement. 

Proposal 2: Turn the WA into Agreement: “The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message”.
In the last RAN3 meeting, we left an open issue about whether there is a need and when the gNB-DU indicates the gNB-CU about the initiation of L1/L2 handover command. We think this is related to the data forwarding process. For inter-DU cases, the source cell and target cell belong to different gNB-DU, in order to reduce the data interruption time, the gNB-CU should early forward (e.g. before the UE successful accesses to the target cell) the user data to the candidate gNB-DUs and the candidate gNB-DU should buffer the user data for the potential incoming HO. So that once the UE successful accesses to the target cell, the target gNB-DU can immediately send the early forwarded data to the UE. 
Proposal 3: Early data forwarding should be supported for intra-CU inter-DU L1/L2 handover.
To support early data forwarding, it is beneficial to let the source gNB-DU indicate the gNB-CU about the initiation of L1/L2 handover command, then the gNB-CU can start early data forwarding towards the candidate gNB-DUs. The detail message to transmit such indication can be further discussed.
Proposal 4: The source gNB-DU should indicate the gNB-CU about the initiation of L1/L2 handover command to help the gNB-CU start early data forwarding.
Issue#3: Whether to release the source cell/prepared cells’ resources in the gNB-DU for intra-DU L1/L2 handover

In the last RAN3 e-meeting, we discussed about how to release the source cell/prepared cells’ resources in the gNB-DU but reached no consensus. Considering that the UE will experience more frequent handovers in high-frequency scenarios (e.g. FR2 scenario), frequent handover preparation configurations will lead to excessive signalling overhead, one possible solution is to let the UE store the L1/L2 handover configurations for subsequent L1/L2 handovers. In this solution, when the UE successfully connects to the target cell, the resources of the source cell and other candidate cells will not be released immediately. 
Proposal 5: To support subsequent intra-DU L1/L2 handover, the gNB-DU should not release the source cell/prepared cell’s resources immediately after the UE access to the target cell.

During the L1/L2 mobility procedure, the gNB-CU may update/modify the candidate cell list by adding/releasing some candidate cell through UE CONTEXT MODIFICATION procedure, or trigger a new L1/L2 configuration procedure toward the current UE, in this situation, it is better to let gNB-CU to indicate the source gNB-DU to release the prepared resources of the corresponding cells (which are not suitable for L1/L2 mobility anymore), and the UE CONTEXT MODIFICATION procedure can be reused to release the prepared resources in the gNB-DU.
Proposal 6: For intra-DU L1/L2 mobility, the gNB-CU can initiate UE CONTEXT MODIFICATION procedure for releasing the prepared resources in the gNB-DU if needed. 
3 Conclusion
In this paper, we discussed the detailed remaining issues on L1/L2 based inter-cell Mobility solutions and give our proposals as below:
Proposal 1: The gNB-DU cannot suggest any candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration.

Proposal 2: Turn the WA into Agreement: “The gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message”.
Proposal 3: Early data forwarding should be supported for intra-CU inter-DU L1/L2 handover.

Proposal 4: The source gNB-DU should indicate the gNB-CU about the initiation of L1/L2 handover command to help the gNB-CU start early data forwarding.
Proposal 5: To support subsequent intra-DU L1/L2 handover, the gNB-DU should not release the source cell/prepared cell’s resources immediately after the UE access to the target cell.

Proposal 6: For intra-DU L1/L2 mobility, the gNB-CU can initiate UE CONTEXT MODIFICATION procedure for releasing the prepared resources in the gNB-DU if needed. 
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