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1   Introduction
During RAN3 #97 meeting, inter-gNB-DU mobility procedure was captured in the TS38.401 [1]. This paper discusses the open issues of mobility procedures, and proposes the procedure of intra-gNB-DU inter-cell mobility.
2   Discussion

2.1   Open issues in mobility procedure
During RAN3#97 meeting, it is agreed to include the following items into UE context setup request message, 
· ID Info: gNB-CU UE F1AP ID , C-RNTI
· Bearer info: 
· SRB: SRB ID.   
· DRB: DRB ID, DRB QoS profile (FFS), GTP Tunnel Endpoint, E-UTRAN QoS, Flow-level QoS profile (FFS), Flow-to-DRB mapping (FFS)

For inter-gNB-DU mobility procedure, UE context setup procedure is reused for the gNB-CU to provided UE context to the target gNB-DU. However, the agreed items are not enough for the target gNB-DU to perform handover.  E.g., target cell ID is needed in order for the gNB-DU to prepare radio resources of the target cell. As a response, the gNB-DU should provide the information of target cell ID, C-RNTI, RACH parameters etc., which should be included in MobilityControlInfo and to be defined in RAN2. 
Proposal 1
It is proposed to include Target Cell ID into UE CONTEXT SETUP REQUEST, and MobilityControlInfo into UE CONTEXT SETUP RESPONSE, for the inter-gNB-DU mobility case.
It was agreed in past RAN3 meetings that DU could support one or more cells. So it is a natural scenario that a connected UE would move between cells within a gNB-DU. To perform intra-gNB-DU mobility, UE context modification procedure will be reused as both gNB-CU and gNB-DU has already stored the UE context. Therefore, 
Proposal 2
It is proposed to include Target Cell ID into UE CONTEXT MODIFICATION REQUEST, and MobilityControlInfo into UE CONTEXT MODIFICATION RESPONSE, for the intra-gNB-DU mobility case.
2.2   Detailed procedures for intra-gNB-DU inter-cell mobility
Fig.1 shows the basic procedure for a moving a UE from one cell to another cell under the same DU.
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Figure 1: Signaling flow for intra-gNB-DU inter-cell mobility
1. Data transmission is ongoing.
2. The gNB-CU makes a handover decision.

3. The gNB-CU sends the UE Context Modification Request message to the gNB-DU, which contains Target Cell ID for handover.
4. The gNB-DU responds the gNB-CU with an UE Context Modification Response after resource preparation in target cell is finished. UE Context Modification Response includes the IE of MobilityControlInfo.
5. The gNB-CU sends a DL RRC message transfer which includes RRCConnectionReconfiguration to the gNB-DU.
6. The gNB-DU forwards the received RRCConnectionReconfiguration to the UE.
7. Random Access procedure is performed at the target cell of gNB-DU.
8. The UE responds the gNB-DU with an RRCConnectionReconfigurationComplete message.
9. The gNB-DU sends an Uplink RRC Transfer message to convey the received RRCConnectionReconfigurationComplete to the gNB-CU.
Proposal 3 
It is proposed RAN3 to discuss and capture general signaling flow and texts in this section as Intra-gNB-DU inter-cell mobility procedure.
3   Conclusion
This paper discuss the procedure of intra-gNB-DU inter-cell mobility and give the proposal: 
Proposal 1
It is proposed to include Target Cell ID into UE CONTEXT SETUP REQUEST, and MobilityControlInfo into UE CONTEXT SETUP RESPONSE, for the inter-gNB-DU mobility case.
Proposal 2
It is proposed to include Target Cell ID into UE CONTEXT MODIFICATION REQUEST, and MobilityControlInfo into UE CONTEXT MODIFICATION RESPONSE, for the intra-gNB-DU mobility case.
Proposal 3 
It is proposed RAN3 to discuss and capture general signaling flow and texts in this section as Intra-gNB-DU inter-cell mobility procedure.
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5 Text proposal for TS 38.401 V0.3.0
8.2
Intra-gNB-CU Mobility

Editor Note: This subclause shows overall procedures for inter-DU mobility.

Editor Note: The name of this subclaues is FFS.
Editor Note: The name of F1AP messages is FFS.
Editor Note: Further check may be needed on the procedures.
8.2.1
Intra-NR Mobility
8.2.1.1
Inter-gNB-DU Mobility
This procedure is used for the case the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation. Figure 8.2.1-1 shows the inter-gNB-DU mobility procedure for intra-NR.
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Figure 8.2.1.1-1: Inter-gNB-DU Mobility for intra-NR

1.
The UE sends a Measurement Report message to the source gNB-DU.

2.
The source gNB-DU sends an Uplink RRC Transfer message to the gNB-CU to convey the received Measurement Report. 

3.
The gNB-CU sends an UE Context Setup Request message to the target gNB-DU to create an UE context and setup one or more bearers, which contains Target Cell ID.
4.
The target gNB-DU responds the gNB-CU with an UE Context Setup Response message, which contains MobilityControlInfo.
5.
The gNB-CU sends a UE Context Modification Request message, which includes a generated RRCConnectionReconfiguration message and indication to stop the data transmission for the UE, to the source gNB-DU. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU.

Editor’s note: Whether the indication to stop the data transmission should be included in Downlink RRC Transfer or UE Context Modification Request or a new F1AP message is FFS.
Editor’s note: It is FFS when the gNB-CU should start transmitting Downlink packets (e.g., up to implementation).
6.
The source gNB-DU forwards the received RRCConnectionReconfiguration to the UE.

7.
The source gNB-DU responds the gNB-CU with an UE Context Modification Response message.
8.
Random Access procedure is performed at the target gNB-DU. 

9.
The UE responds the target gNB-DU with an RRCConnectionReconfigurationComplete message.
10.
The target gNB-DU sends an Uplink RRC Transfer message to convey the received RRCConnectionReconfigurationComplete to the gNB-CU. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the target gNB-DU.
11.
The gNB-CU sends an UE Context Release Command message to the source gNB-DU.

12.
The source gNB-DU releases the UE context and responds the gNB-CU with an UE Context Release Complete message.

Editor’s note: Whether any security issue (e.g., ciphering key exchange) exists is FFS.
8.2.1.2
Intra-gNB-DU inter-cell mobility (FFS)
This procedure is used for the case that UE moves from one cell to another cell within the same gNB-DU during NR operation. Figure 8.2.1.2-1 shows the intra-gNB-DU inter-cell mobility procedure for intra-NR.
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Figure 1: Signaling flow for intra-gNB-DU inter-cell mobility
1. Data transmission is ongoing.
2. The gNB-CU makes a handover decision.

3. The gNB-CU sends the UE Context Modification Request message to the gNB-DU, which contains Target Cell ID for handover.
4. The gNB-DU responds the gNB-CU with an UE Context Modification Response after resource preparation in target cell is finished. UE Context Modification Response includes the IE of MobilityControlInfo.
5. The gNB-CU sends a DL RRC message transfer which includes RRCConnectionReconfiguration to the gNB-DU.

6. The gNB-DU forwards the received RRCConnectionReconfiguration to the UE.
7. Random Access procedure is performed at the target cell of gNB-DU.
8. The UE responds the gNB-DU with an RRCConnectionReconfigurationComplete message.
9. The gNB-DU sends an Uplink RRC Transfer message to convey the received RRCConnectionReconfigurationComplete to the gNB-CU.



3GPP



UE
gNB-DU
gNB-CU
1. Data Transmission
3. UE Context Modification Request
4. UE Context Modification Response
8. RRCConnectionReconfigurationComplete
6. RRCConnectionReconfiguration
7. Random Access Procedure
5. DL RRC message transfer
(RRCConnectinReconfiguration)
gNB
9. UL RRC message transfer
2. HO Decision




UE
gNB-DU
gNB-CU
1. Measurement Report
2. Uplink RRC Transfer
(Measurement Report)
3. UE Context Modification Request
4. UE Context Modification Response
8. RRCConnectionReconfigurationComplete
6. RRCConnectionReconfiguration
7. Random Access Procedure
5. DL RRC message transfer
(RRCConnectinReconfiguration)
gNB
9. UL RRC message transfer



