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1 Introduction

In this paper, we discuss the mobility of connected UEs in the case of disaggregated ng-eNB architecture.
2 Discussion

2.1 Intra-ng-eNB-DU Mobility
The intra-ng-eNB-DU mobility procedure, similar as what had been discussed for F1 interface, is used for the case that UE moves from one cell to another cell within the same ng-eNB-DU. 
The procedure of performing intra-cell handover is as follows:
· The ng-eNB-CU makes a handover decision according to the measurement result reported by the UE;
· The ng-eNB-CU sends the UE Context Modification Request message to the ng-eNB-DU, which contains Target Cell ID for handover;
· The ng-eNB-DU responds the ng-eNB-CU with an UE Context Modification Response after resource preparation in target cell is finished, which contains DU Resource Configuration at ng-eNB-DU side;
· The ng-eNB-DU receives the RRCConnectionReconfiguration message sent by the ng-eNB-CU and forwards the message to the UE;
· The UE responds to the target cell with an RRCReconfigurationComplete message.
During the above intra-ng-eNB-DU handover, we can see that changing the SDAP and PDCP configuration, i.e. SDAP/PDCP reconfiguration, may not be required, and thus the update of AS security algorithms is also not needed. It has been agreed that it is not required to change the AS security algorithms during intra-gNB-CU handover. We consider that the principle shall be adopted for the disaggregated ng-eNB deployment.
Proposal 1: RAN3 agree to adopt the same principle that the change of AS security algorithms during intra-ng-eNB-CU handover is not required.
2.2 Inter-ng-eNB-DU Mobility 
In this case, UE moves from one ng-eNB-DU to another ng-eNB-DU within the same ng-eNB-CU. The inter-ng-eNB-DU Mobility procedure can be captured in the following Figure 1.
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Figure 1: Inter-ng-eNB-DU Mobility
1.
The UE sends a MeasurementReport message to the source ng-eNB-DU.

2.
The source ng-eNB-DU sends an UL RRC MESSAGE TRANSFER message to the ng-eNB-CU to convey the received MeasurementReport message. 

3.
The ng-eNB-CU sends an UE CONTEXT SETUP REQUEST message to the target ng-eNB-DU to create an UE context and setup one or more bearers.

4.
The target ng-eNB-DU responds to the ng-eNB-CU with an UE CONTEXT SETUP RESPONSE message. 
5.
The ng-eNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source ng-eNB-DU, which includes a generated RRCReconfiguration message and indicates to stop the data transmission for the UE. The source ng-eNB-DU also sends a Downlink Data Delivery Status frame to inform the ng-eNB-CU about the unsuccessfully transmitted downlink data to the UE.

6.
The source ng-eNB-DU forwards the received RRCReconfiguration message to the UE. 
7.
The source ng-eNB-DU responds to the ng-eNB-CU with the UE CONTEXT MODIFICATION RESPONSE message.
8.
A Random Access procedure is performed at the target ng-eNB-DU. The target ng-eNB-DU sends a Downlink Data Delivery Status frame to inform the ng-eNB-CU. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source ng-eNB-DU, are sent from the ng-eNB-CU to the target ng-eNB-DU.

9.
The UE responds to the target ng-eNB-DU with an RRCReconfigurationComplete message.
10.
The target ng-eNB-DU sends an UL RRC MESSAGE TRANSFER message to the ng-eNB-CU to convey the received RRCReconfigurationComplete message. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the ng-eNB-CU through the target ng-eNB-DU.
11.
The ng-eNB-CU sends an UE CONTEXT RELEASE COMMAND message to the source ng-eNB-DU.

12.
The source ng-eNB-DU releases the UE context and responds the ng-eNB-CU with an UE CONTEXT RELEASE COMPLETE message.
To capture the above mobility procedures, there are two options. The first option is launch a new specification to capture the architecture description, e.g., TS 37.401, and caputure the above procedures in the new specification. The second option is reuse the current specification TS 38.401 with some modification, e.g., change the terminology from gNB to NG-RAN, as in the Figure 2. 
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Figure 2: Inter-NG-RAN-DU Mobility

1.
The UE sends a MeasurementReport message to the source NG-RAN-DU.

2.
The source NG-RAN-DU sends an UL RRC MESSAGE TRANSFER message to the NG-RAN-CU to convey the received MeasurementReport message. 

3.
The NG-RAN-CU sends an UE CONTEXT SETUP REQUEST message to the target NG-RAN-DU to create an UE context and setup one or more bearers.

4.
The target NG-RAN-DU responds to the NG-RAN-CU with an UE CONTEXT SETUP RESPONSE message. 
5.
The NG-RAN-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source NG-RAN-DU, which includes a generated RRCReconfiguration message and indicates to stop the data transmission for the UE. The source NG-RAN-DU also sends a Downlink Data Delivery Status frame to inform the NG-RAN-CU about the unsuccessfully transmitted downlink data to the UE.

6.
The source NG-RAN-DU forwards the received RRCReconfiguration message to the UE. 
7.
The source NG-RAN-DU responds to the NG-RAN-CU with the UE CONTEXT MODIFICATION RESPONSE message.
8.
A Random Access procedure is performed at the target NG-RAN-DU. The target NG-RAN-DU sends a Downlink Data Delivery Status frame to inform the NG-RAN-CU. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source NG-RAN-DU, are sent from the NG-RAN-CU to the target NG-RAN-DU.

9.
The UE responds to the target NG-RAN-DU with an RRCReconfigurationComplete message.
10.
The target NG-RAN-DU sends an UL RRC MESSAGE TRANSFER message to the NG-RAN-CU to convey the received RRCReconfigurationComplete message. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the NG-RAN-CU through the target NG-RAN-DU.
11.
The NG-RAN-CU sends an UE CONTEXT RELEASE COMMAND message to the source NG-RAN-DU.

12.
The source NG-RAN-DU releases the UE context and responds the NG-RAN-CU with an UE CONTEXT RELEASE COMPLETE message.
Regarding to the above two options, RAN 3 shall discuss which option shall be used.

Proposal 2: It is proposed RAN3 discuss where to capture the mobility procedures within the same ng-eNB-CU, e.g. in 38.401 or a new spec.

2.3 Inter-ng-eNB-CU Mobility

The inter-ng-eNB-CU mobility is a case that the connected UE moves from an ng-eNB to another ng-eNB, and compared with the above discussed cases, the difference is that the handover procedure shall be performed via the Xn interface, which has been captured in the TS 38.300 [1]. 
3 Conclusion

Based on the discussion, we have the following observations and proposals:

Proposal 1: RAN3 agree to adopt the same principle that the change of AS security algorithms during intra-ng-eNB-CU handover is not required.
Proposal 2: It is proposed RAN3 discuss where to capture the mobility procedures within the same ng-eNB-CU, e.g. in 38.401 or a new spec.

4 Reference

[1] 38.300
UE
Source
ng-eNB-DU
Target
ng-eNB-DU
ng-eNB-CU
1. MeasurementReport
2. UL RRC MESSAGE TRANSFER
(MeasurementReport)
3. UE CONTEXT SETUP REQUEST
4. UE CONTEXT SETUP RESPONSE
5. UE CONTEXT MODIFICATION REQUEST
(RRCReconfiguration)
9. RRCReconfigurationComplete
6. RRCReconfiguration
10. UL RRC MESSAGE TRANSFER
(RRCReconfigurationComplete)
8. Random Access Procedure
11. UE CONTEXT RELEASE COMMAND
12. UE CONTEXT RELEASE COMPLETE
7. UE CONTEXT MODIFICATION RESPONSE



UE
Source
NG-RAN-DU
Target
NG-RAN-DU
NG-RAN-CU
1. MeasurementReport
2. UL RRC MESSAGE TRANSFER
(MeasurementReport)
3. UE CONTEXT SETUP REQUEST
4. UE CONTEXT SETUP RESPONSE
5. UE CONTEXT MODIFICATION REQUEST
(RRCReconfiguration)
9. RRCReconfigurationComplete
6. RRCReconfiguration
10. UL RRC MESSAGE TRANSFER
(RRCReconfigurationComplete)
8. Random Access Procedure
11. UE CONTEXT RELEASE COMMAND
12. UE CONTEXT RELEASE COMPLETE
7. UE CONTEXT MODIFICATION RESPONSE



