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1  Introduction
During RAN3#117bis-e meeting, L1/L2 mobility for intra-DU as well as inter-DU was discussed and the related agreements are as follow:
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:

1.Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.

2.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) 

3.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.

5.RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.

7.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. 
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 contribution, we will continue to discuss the remaining issues for the L1/L2 based inter-cell mobility. 
2  Discussion
In last meeting, we agreed the message flow for intra-DU L1/L2 inter-cell mobility in endorsed BLCR of TS 38.401, as shown below. Despite the fact that there are some unfinished work assumptions, we have a full picture of the procedure for intra-DU L1/L2 inter-cell mobility. In addition, the message flow for inter-DU L1/L2 inter-cell mobility are also provided with our considerations. Both procedures can be divided into three phases, i.e., handover preparation, handover execution and handover completion.
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Figure 1: Intra-gNB-DU L1/L2 based inter-cell Mobility
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Figure 2: Inter-gNB-DU L1/L2 based inter-cell Mobility
2.1 Handover Preparation
During handover preparation, it is agreed that gNB-CU sends the suggested candidate cells to the gNB-DU. However, there is no consensus on whether using a single message or multiple parallel messages during the preparation procedure. From our view, it is unnecessary to send parallel preparation message for each cell which will increase the signalling overhead over F1 signalling. Also, we find no strong motivation shown that parallel preparation should be configured to the UE. Furthermore, in RAN2’s discussion, there is no consensus on if parallel preparation can be configured to UE and majority companies support to using one message including the configuration of the target cells. Thus, we suggest that gNB-CU sends the agreement in last meeting should expressed as follows - During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure in one message.
Observation 1: Sending parallel preparation message for each cell will increase the signalling overhead over F1 signalling.
Proposal 1: During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure in one message.
Another remaining issue in last meeting is whether the gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration. Three options provided by companies are listed below:
Option 1: DU cannot suggest any candidate cells;
Option 2: DU suggests candidate cells within the list provided by CU;
Option 3: DU suggests candidate cells outside the list provided by CU.
From our understanding, we prefer CU is the only node responsible for providing the suggested candidate cell list. If the option 3 is adopted, DU cannot suggest any new cells based on the L1 measurements since the new cell(s) is outside the provided cell list and UE is only configured to measure the candidate cells in the cell list. For the option 2, the proponents take the point of view that DU can suggest to modify the candidate cell from the previous L1 measurements or cell load condition. Obviously, DU should not depend on the previous L1 measurements which is untrusted and volatile. Regarding that DU modifies the cell based on cell load condition, proponent provides the case that DU suggests the cell until the load of cell becomes better after responses the candidate cells configuration to CU. In our perspective, the solution is not feasible with the fact that DU would store the unselected cell context and monitor the cell condition, which will cause the waste of resources. Meanwhile, frequent modifications of candidate cells by DU with increasing the latency of whole procedure is not recommended in L1/L2 based mobility. In light of the above analysis, option 1 is preferred and should be treated as baseline.
Observation 2: DU cannot suggest any new cells based on the L1 measurements since the new cell(s) is outside the provided cell list and UE is only configured to measure the candidate cells in the cell list.
Observation 3: DU should not depend on the previous L1 measurements which is untrusted and volatile.
Observation 4: DU should not modify the candidate cell after first-time cell configuration to avoid the waste of resources and frequent modifications.
Proposal 2: It is proposed that gNB-DU cannot suggest any candidate cells during L1/L2 handover preparation.
2.2 Handover Execution
Since the details of how UE sends the L1 measurements and gNB-DU triggers UE handover during handover execution phase are up to RAN1 and RAN2 discussion, RAN3 should focus on the occasion that gNB-DU informs the gNB-CU of initiation of L1/L2 handover command and the occasion that gNB-DU indicates gNB-CU about the successful access to the target cell of the UE. Regard to this issue, we should analyse case by case. 
For the intra-DU case, there are some demands for introducing indication over F1 to announce initiation of L1/L2 handover. If the L1/L2 cell mobility is initiated, CU should refrain from sending RRC reconfiguration to UE once UE has already sent L1/L2 handover command to UE. Therefore, it is really helpful to introduce an indication clearly demonstrates the L1/L2 handover from gNB-DU to gNB-CU is initiated. In addition, DU should indicate the gNB-CU that UE accesses to the target cell successfully after it detects the UE appears in the target cell. The details about how DU identifies the UE in target cell through RACH or RACH-less procedure are under RAN2 scope. 
Observation 5: For the intra-DU case, gNB-CU should refrain from sending RRC reconfiguration to UE once UE has already sent L1/L2 handover command to UE.
For the inter-DU case, the same indication should be introduced to inform CU the initiation of L1/L2 handover when source DU sends handover command. Beside the same reason for avoiding RRC reconfiguration for intra-DU case, this indication also triggers the data forwarding which is applied to reduce the interruption time. After the reception of indication, CU will transmit data in advance compared to starting after reception of the RRCReconfigurationComplete message at the gNB-CU. Similar with intra-DU case, target gNB-DU would also indicate the gNB-CU that UE accesses to the target cell successfully after it detects the UE appears in the target cell. The details about how target DU identifies the UE in target cell through RACH or RACH-less procedure are under RAN2 scope.
Observation 6: For the inter-DU case, gNB-CU triggers the data forwarding which is applied to reduce the interruption time after receiving the indication of initiation of L1/L2 handover.
Proposal 3: For intra-DU and inter-DU case, an indication is introduced from gNB-DU/source gNB-DU to gNB-CU to confirm the initiation of L1/L2 handover.
Proposal 4: For intra-DU and inter-DU case, DU/target-DU will indicate to the gNB-CU about the successful access to the target cell for the UE after it detects the UE appeared in the target cell.
2.3 Handover Completion
For intra-DU case, the work assumption agreed in last meeting shows that the gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message. Once CU obtains the UE access information, some candidate cell configured to UE may be not suitable for future handover since cells are not in direction of UE movement. Also, DU should keep resources for part of candidate cells to avoid reconfiguration for subsequent L1/L2 handover. Therefore, CU should have the knowledge of UE information to decide which candidate cells would be released. The UE Context Modification procedure can be reused to release the prepared cells resources in gNB-DU. For inter-DU case, it is unnecessary to keep the candidate cell resources in source DU, since the candidate cells are not served by source DU. Assumed that the L1/L2 handover is initiated and gNB-DU keeps the cell resources, source gNB-DU should forward the resources to CU and CU transmits them to new source-DU. The signalling for cell resources exchange over F1 is inevitable and actually does not prevent the frequent reconfiguration. Therefore, we propose that the gNB-DU does not hold the resources for candidate cells and gNB-CU initiates the UE Context Release procedure to release the cells resources in source gNB-DU.
Observation 7: For intra-DU case, CU should have the knowledge of UE information to decide which candidate cells would be released.
Proposal 5: For intra-DU case, CU should decide which prepared cells resources to be released in gNB-DU using UE Context Modification procedure.
Proposal 6: For inter-DU case, CU should initiate UE Context Release procedure to release the cells resources in source gNB-DU.
3 Conclusions
In this contribution, we provide our considerations on L1/L2 based inter cell mobility for intra-DU and inter-DU case. Following observations and proposals are made in this contribution:
Observation 1: Sending parallel preparation message for each cell will increase the signalling overhead over F1 signalling.
Observation 2: DU cannot suggest any new cells based on the L1 measurements since the new cell(s) is outside the provided cell list and UE is only configured to measure the candidate cells in the cell list.
Observation 3: DU should not depend on the previous L1 measurements which is untrusted and volatile.
Observation 4: DU should not modify the candidate cell after first-time cell configuration to avoid the waste of resources and frequent modifications.

Observation 5: For the intra-DU case, gNB-CU should refrain from sending RRC reconfiguration to UE once UE has already sent L1/L2 handover command to UE.
Observation 6: For the inter-DU case, gNB-CU triggers the data forwarding which is applied to reduce the interruption time after receiving the indication of initiation of L1/L2 handover.
Observation 7: For intra-DU case, CU should have the knowledge of UE information to decide which candidate cells would be released.
Proposal 1: During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure in one message.
Proposal 2: It is proposed that gNB-DU cannot suggest any candidate cells during L1/L2 handover preparation.

Proposal 3: For intra-DU and inter-DU case, an indication is introduced from gNB-DU/source gNB-DU to gNB-CU to confirm the initiation of L1/L2 handover.

Proposal 4: For intra-DU and inter-DU case, DU/target-DU will indicate to the gNB-CU about the successful access to the target cell for the UE after it detects the UE appeared in the target cell.
Proposal 5: For intra-DU case, CU should decide which prepared cells resources to be released in gNB-DU using UE Context Modification procedure.

Proposal 6: For inter-DU case, CU should initiate UE Context Release procedure to release the cells resources in source gNB-DU.
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