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1 Introduction 
In the last RAN3 meeting (RAN3 #117-bis-e [1]), good progress was made towards determining the overall signalling flow for the Intra-DU and Inter-DU L1/L2 based Inter-Cell mobility procedures and many agreements were reached during the meeting. RAN3 #117-bis-e agreements: 
During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request. 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 discuss some of the FFS items from the last meeting for the Intra-DU and the Inter-DU procedures.
2 Intra-DU L1/L2 inter-cell mobility 
We discuss the overall signalling flow (see Figure 1) for the procedure and some proposals for discussion during the meeting. 
Steps 1, 2: As was agreed in the last RAN3 meeting (RAN3 #117-bis-e [1]), based on L3 UE measurement reports, the gNB-CU initiates the preparation of candidate target cells for L1/L2 mobility.
We think that it is more efficient from signalling and latency point of view that the preparation of multiple candidate cells takes place using a single set of request/response messages UE Context Modification Request/UE Context Modification Response.
Proposal 1. The preparation of multiple candidate target cells is performed using a single set of request/response messages UE Context Modification Request/UE Context Modification Response, i.e., not using parallel preparation.     
The gNB-CU suggests a list of candidate cells to the gNB-DU in UE Context Modification Request.
Steps 3, 4: The gNB-DU accepts a subset of candidate cells suggested by the gNB-CU to be prepared for L1/L2 mobility based on available resources and perhaps also using L1 (beam level) measurement results received from the UE.
We also think that based on the L1 measurements and doing further processing on them, the gNB-DU may determine some cells suitable to be configured for L1/L2 mobility that are outside the list of candidate cells suggested by the gNB-CU.
Proposal 2. The gNB-DU accepts a subset of the candidate cells suggested by the gNB-CU for preparation for L1/L2 mobility.
Proposal 3. The gNB-DU may also determine some cells suitable to be configured for L1/L2 mobility that are outside the list of candidate cells suggested by the gNB-CU.



[bookmark: _Ref118353759]Figure 1: Intra-DU L1/L2 inter-cell mobility
Proposal 4. In the UE Context Modification Response, the gNB-DU includes:
· Subset of candidate cells suggested by the gNB-CU to be configured for L1/L2 mobility, and lower layer configurations associated with these cells.
· Candidate cells outside the list of candidate cells suggested by the gNB-CU to be configured for L1/L2 mobility, and lower layer configurations associated with these cells.
Steps 5-8: 
Proposal 5. The gNB-CU forms the RRC reconfiguration message containing the candidate target cells for L1/L2 mobility and their configurations and transmits it to the UE via the gNB-DU.
The UE transmits the RRC reconfiguration complete to the gNB-CU.
Details on UE processing of the RRC reconfiguration message are pending RAN2 discussion. 
Steps 9-11: Based on UE measurement reports, gNB-DU takes a handover decision and transmits a Handover Command to the UE including the candidate target cell.
Steps 12, 13: UE accesses the candidate target cell. The details of this step are pending RAN2 discussion.
Upon UE accessing the candidate target cell, the gNB-DU informs the gNB-CU using the Access Success message.
Step 14: In order to help with faster subsequent L1/L2 mobility, the prepared candidate target cells and the source cell need not be released. The gNB-CU may transmit a UE Context Modification Request to indicate to the gNB-DU to keep resources associated with a subset of the candidate target cells and the source cell (the indication may also be to keep resources associated with all the candidate target cells). This question is pending RAN2 discussion. There is UE impact since UE then also keeps the corresponding configurations of the candidate target cells and the source cell configuration.
Proposal 6. It is FFS (pending RAN2 progress) whether gNB-CU transmits a UE Context Modification Request to indicate to the gNB-DU to keep resources associated with a subset of the candidate target cells and the source cell (the indication may also be to keep resources associated with all the candidate target cells).     
3 Intra-CU, Inter-DU L1/L2 inter-cell mobility
Figure 2 shows the signalling flow for the Intra-CU, Inter-DU L1/L2 inter-cell mobility procedure.   
Steps 1-4: gNB-CU initiates the preparation procedure based on L3 UE measurement reports.
In UE Context Setup Request, gNB-CU provides a list of suggested candidate cells for L1/L2 mobility configuration. 
Proposal 7. A single set of UE Context Setup Request/UE Context Setup Response messages is used for preparation of multiple target cells for L1/L2 mobility, i.e., a parallel preparation procedure is not used.
Proposal 8. A target gNB-DU accepts a subset of the candidate cells suggested by the gNB-CU to be prepared for L1/L2 mobility, and provides in UE Context Setup Response, the accepted list of candidate target cells for L1/L2 mobility along with their associated lower layer configurations.
Steps 5-8:    
Proposal 9. The gNB-CU forms the RRC reconfiguration message containing the candidate target cells for L1/L2 mobility and their configurations and transmits it to the UE via the source gNB-DU.
The UE transmits the RRC reconfiguration complete to the gNB-CU.
Details on UE processing of the RRC reconfiguration message are pending RAN2 discussion. 
Steps 9-11: Based on UE measurement reports, the source gNB-DU takes a handover decision and transmits a Handover Command to the UE including the candidate target cell.
Steps 12, 13: UE accesses the candidate target cell. The details of this step are pending RAN2 discussion.
Upon UE accessing the candidate target cell, the target gNB-DU informs the gNB-CU using the Access Success message.
Step 14:
Proposal 10. It is FFS (pending RAN2 progress) whether gNB-CU transmits a UE Context Modification Request to indicate to the source and target gNB-DUs to keep resources associated with a subset of the candidate target cells or the source cell (the indication may also be to keep resources associated with all the candidate target cells).
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5 Conclusion
[bookmark: _Hlk512894710]Based on the above discussion, we recommend that RAN3 discuss the following observations and proposals.

Intra-DU L1/L2 inter-cell mobility
Proposal 1. The preparation of multiple candidate target cells is performed using a single set of request/response messages UE Context Modification Request/UE Context Modification Response, i.e., not using parallel preparation.     
Proposal 2. The gNB-DU accepts a subset of the candidate cells suggested by the gNB-CU for preparation for L1/L2 mobility.
Proposal 3. The gNB-DU may also determine some cells suitable to be configured for L1/L2 mobility that are outside the list of candidate cells suggested by the gNB-CU.
Proposal 4. In the UE Context Modification Response, the gNB-DU includes:
· Subset of candidate cells suggested by the gNB-CU to be configured for L1/L2 mobility, and lower layer configurations associated with these cells.
· Candidate cells outside the list of candidate cells suggested by the gNB-CU to be configured for L1/L2 mobility, and lower layer configurations associated with these cells.
Proposal 5. The gNB-CU forms the RRC reconfiguration message containing the candidate target cells for L1/L2 mobility and their configurations and transmits it to the UE via the gNB-DU.
Proposal 6. It is FFS (pending RAN2 progress) whether gNB-CU transmits a UE Context Modification Request to indicate to the gNB-DU to keep resources associated with a subset of the candidate target cells and the source cell (the indication may also be to keep resources associated with all the candidate target cells).     
Intra-CU, Inter-DU L1/L2 inter-cell mobility
Proposal 7. A single set of UE Context Setup Request/UE Context Setup Response messages is used for preparation of multiple target cells for L1/L2 mobility, i.e., a parallel preparation procedure is not used.
Proposal 8. A target gNB-DU accepts a subset of the candidate cells suggested by the gNB-CU to be prepared for L1/L2 mobility, and provides in UE Context Setup Response, the accepted list of candidate target cells for L1/L2 mobility along with their associated lower layer configurations.
Proposal 9. The gNB-CU forms the RRC reconfiguration message containing the candidate target cells for L1/L2 mobility and their configurations and transmits it to the UE via the source gNB-DU.
Proposal 10. It is FFS (pending RAN2 progress) whether gNB-CU transmits a UE Context Modification Request to indicate to the source and target gNB-DUs to keep resources associated with a subset of the candidate target cells or the source cell (the indication may also be to keep resources associated with all the candidate target cells).
References
[1] Chair notes, RAN3 #117-bis-e meeting.

3GPP
image2.emf
UE

Source

gNB-DU

gNB-CU

Target

gNB-DU

1a. UE Measurement Report

1b. UL RRC Message Transfer (UE Measurement Report)

2. UE Context Setup Request 

(List of candidate cells 

for L1/L2 mobility)

3. Target gNB-DU accepts a 

subset of candidate cells 

suggested by gNB-CU

4. UE Context Setup Response 

(Accepted candidate cells for L1/L2 

mobility; Lower layer configurations)

5. DL RRC Message Transfer (RRC reconfiguration containing L1/

L2 mobility configuration)

6. RRCReconfiguration

7. RRCReconfigurationComplete

8. UL RRC Message Transfer (RRC reconfiguration complete)

9. Measurement report

11. Handover Command 

(candidate target cell)

10. Handover 

decision

 

12. UE accesses the candidate target cell

13. Access Success

14a. FFS: UE Context 

Modification Request

14b. FFS: UE Context Modification Request

15a. FFS: UE Context 

Modification Response

15b. FFS: UE Context Modification Response


Microsoft_Visio_Drawing1.vsdx
UE
Source
gNB-DU


gNB-CU

Target
gNB-DU

1a. UE Measurement Report
1b. UL RRC Message Transfer (UE Measurement Report)
2. UE Context Setup Request 
(List of candidate cells 
for L1/L2 mobility)
3. Target gNB-DU accepts a subset of candidate cells suggested by gNB-CU
4. UE Context Setup Response 
(Accepted candidate cells for L1/L2 mobility; Lower layer configurations)
5. DL RRC Message Transfer (RRC reconfiguration containing L1/L2 mobility configuration)
6. RRCReconfiguration
7. RRCReconfigurationComplete
8. UL RRC Message Transfer (RRC reconfiguration complete)
9. Measurement report
11. Handover Command (candidate target cell)
10. Handover 
decision
12. UE accesses the candidate target cell
13. Access Success
14a. FFS: UE Context Modification Request
14b. FFS: UE Context Modification Request
15a. FFS: UE Context Modification Response
15b. FFS: UE Context Modification Response



image1.emf
UE gNB-DU gNB-CU

1a. UE measurement report

1b. UL RRC Message Transfer (UE 

measurement report)

2. UE Context Modification Request (List 

of candidate cells for L1/L2 mobility)

3. gNB-DU accepts a subset of 

candidate cells suggested by 

gNB-CU

4. UE Context Modification Response (List 

of accepted candidate cells for L1/L2 

mobility; Lower layer configurations)

5. DL RRC Message Transfer (RRC 

reconfiguration containing L1/L2 mobility 

configuration)

6. RRCReconfiguration

7. RRCReconfigurationComplete

8. UL RRC Message Transfer (RRC 

reconfiguration complete)

9. Measurement Report

10. Handover 

decision

11. Handover Command (candidate 

target cell)

12. UE accesses the candidate target cell

13. Access Success

14. FFS: UE Context Modification Request

15. FFS: UE Context Modification Response


Microsoft_Visio_Drawing.vsdx
UE
gNB-DU


gNB-CU

1a. UE measurement report

1b. UL RRC Message Transfer (UE measurement report)

2. UE Context Modification Request (List of candidate cells for L1/L2 mobility)
3. gNB-DU accepts a subset of candidate cells suggested by gNB-CU

4. UE Context Modification Response (List of accepted candidate cells for L1/L2 mobility; Lower layer configurations)

5. DL RRC Message Transfer (RRC reconfiguration containing L1/L2 mobility configuration)

6. RRCReconfiguration

7. RRCReconfigurationComplete

8. UL RRC Message Transfer (RRC reconfiguration complete)

9. Measurement Report
10. Handover decision

11. Handover Command (candidate target cell)
12. UE accesses the candidate target cell

13. Access Success

14. FFS: UE Context Modification Request
15. FFS: UE Context Modification Response




