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1 Introduction
During RAN #76 a new study item [1] on “Separation of CP and UP for split option 2 of NR” was approved. The paper discusses handover procedure for CP-UP separation. 
2 Discussion
In [2], Xn handover procedure in disaggregated gNB with E1 interface is discussed. It is assumed that the CU-CP is aware of what UL GTP TEID of the CU-UP so that this can be included in the F1-AP UE CONTEXT SETUP REQUEST. However, it is not always the case. The interaction between CU-CP and CU-UP is similar as that between MME and SGW in LTE network. For creating new service, SGW provides S1 UL TNL address through Create Session Response message towards MME, then MME is able to provide this address to the eNB. Here, we also assume that the target CU-CP has no idea of F1 UL TNL address of the target CU-UP for handover case. 
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Fig.1 handover procedure for CP-UP separation 
In the following, the handover procedure for CP-UP separation is listed in Fig.1.

1-2
The S-CU-CP makes decision based on measurement report and RRM information to hand off the UE. The S-CU-CP issues an XnAP message HANDOVER REQUEST to the target gNB (i.e., T-CU-CP) passing necessary information to prepare the HO at the target side, e.g., UE Xn signalling context reference at source gNB, UE NG signalling context reference, target cell ID, KgNB*, RRC context, AS-configuration, PDU session context etc. UE Xn / UE NG signalling references enable the target gNB to address the source gNB and the NGC. 
3-4 the T-CU-CP triggers E1AP message UE CONTEXT SETUP REQUEST to the UP side of the target gNB (i.e., T-CU-UP), which includes UE NG signalling context reference (e.g., Xn UL TNL address), PDU session context, DRB info, flow to DRB mapping info etc. By UE NG signalling context reference, the T-CU-UP is able to setup connection with NGC for the PDU session. By other info, the T-CU-UP is able to map QoS flow from NGC to DRB. The T-CU-UP responds with E1AP message UE CONTEXT SETUP RESPONSE including at least E1 UL TNL address of each DRB, and NG DL TNL address towards NGC. 
5-6 the T-CU-CP finds the target DU (i.e., T-DU) based on the target Cell ID, sends F1-AP message UE CONTEXT SETUP REQUEST to steup UP tunnels towards T-DU including bearer info and F1 UL TNL address of T-CU-UP. And T-DU will responds with F1-AP message UE CONTEXT SETUP RESPONSE including a new C-RNTI, F1 DL TNL address of each bearer etc.
7-8 After receiving response from the T-DU, the T-CU-CP needs to inform the T-CU-UP about F1 DL TNL address of T-DU by F1-AP message UE CONTEXT MODIFICATION REQUEST. 

9 after negotiated with T-CU-UP and T-DU, T-CU-CP determines whether to accept the UE or not. If the answer is yes, the T-CU-CP sends the HANDOVER REQUEST ACKNOWLEDGE to the S-CU-CP. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE as an RRC message to perform the handover. The HANDOVER REQUEST ACKNOWLEDGE message may also include RNL/TNL information for the forwarding tunnels, if necessary.
10 The S-CU-CP sends the RRCConenctionReconfiguration message to the source gNB-DU (i.e., S-DU) over F1AP message DL RRC MESSAGE TRANSFER. And S-DU further forwards the RRC message to the UE. 
11-12 the S-CU-CP sends E1AP message UE CONTEXT MODIFICATION REQUEST to the S-CU-UP including RNL/TNL information for the forwarding tunnels if provided by the T-CU-CP. And S-CU-UP sends E1AP message UE CONTEXT MODIFICATION RESPONSE to the S-CU-CP including PDCP SN status.
13-14 the S-CU-CP send PDCP SN status through NGAP message SN STATUS TRANSFER to the T-CU-CP. And T-CU-CP forwards the PDCP SN status to the T-CU-UP upon E1AP message SN STATUS TRANSFER. 
15 the UE performs random access procedure.
16 UE sends RRCConnectionReconfiguraiton to the T-DU. And T-DU forwards the RRC message to the the T-CU-CP by F1AP message DL RRC message transfer.

17-18 the T-CU-CP sends NGAP message PATH SWITCH REQUEST to NGC (i.e., AMF), including NG DL TNL address of T-CU-UP.  AMF responds with NGAP message PATH SWITCH RESPONSE.

19 the T-CU-CP sends XnAP message UE CONTEXT RELEASE to the S-CU-CP.

20 the S-CU-CP sends F1AP message UE CONTEXT RELEASE to the S-DU.

21 the S-CU-CP sends E1AP message UE CONTEXT RELEASE to the S-CU-UP.
Proposal 1    it is proposed RAN3 discuss and agree the proposed handover procedure for CP-UP separation. 
3 Conclusion and Proposals
Based on the discussion, we propose:
Proposal 1    it is proposed RAN3 discuss and agree the proposed handover procedure for CP-UP separation. 
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X Overall procedures in CP-UP Architecture
X.2
Handover 
This section gives the handover procedure given that gNB consists of gNB-CU-CP, gNB-CU-UP and gNB-DU(s), as shown in Figure X.2-1. 
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Fig.X.2-1 handover procedure for CP-UP separation 

1-2
The S-CU-CP makes decision based on measurement report and RRM information to hand off the UE. The S-CU-CP issues an XnAP message HANDOVER REQUEST to the target gNB (i.e., T-CU-CP) passing necessary information to prepare the HO at the target side, e.g., UE Xn signalling context reference at source gNB, UE NG signalling context reference, target cell ID, KgNB*, RRC context, AS-configuration, PDU session context etc. UE Xn / UE NG signalling references enable the target gNB to address the source gNB and the NGC. 

3-4 the T-CU-CP triggers E1AP message UE CONTEXT SETUP REQUEST to the UP side of the target gNB (i.e., T-CU-UP), which includes UE NG signalling context reference (e.g., Xn UL TNL address), PDU session context, DRB info, flow to DRB mapping info etc. By UE NG signalling context reference, the T-CU-UP is able to setup connection with NGC for the PDU session. By other info, the T-CU-UP is able to map QoS flow from NGC to DRB. The T-CU-UP responds with E1AP message UE CONTEXT SETUP RESPONSE including at least E1 UL TNL address of each DRB, and NG DL TNL address towards NGC. 

5-6 the T-CU-CP finds the target DU (i.e., T-DU) based on the target Cell ID, sends F1-AP message UE CONTEXT SETUP REQUEST to steup UP tunnels towards T-DU including bearer info and F1 UL TNL address of T-CU-UP. And T-DU will responds with F1-AP message UE CONTEXT SETUP RESPONSE including a new C-RNTI, F1 DL TNL address of each bearer etc.
7-8 After receiving response from the T-DU, the T-CU-CP needs to inform the T-CU-UP about F1 DL TNL address of T-DU by F1-AP message UE CONTEXT MODIFICATION REQUEST. 

9 after negotiated with T-CU-UP and T-DU, T-CU-CP determines whether to accept the UE or not. If the answer is yes, the T-CU-CP sends the HANDOVER REQUEST ACKNOWLEDGE to the S-CU-CP. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE as an RRC message to perform the handover. The HANDOVER REQUEST ACKNOWLEDGE message may also include RNL/TNL information for the forwarding tunnels, if necessary.
10 The S-CU-CP sends the RRCConenctionReconfiguration message to the source gNB-DU (i.e., S-DU) over F1AP message DL RRC MESSAGE TRANSFER. And S-DU further forwards the RRC message to the UE. 
11-12 the S-CU-CP sends E1AP message UE CONTEXT MODIFICATION REQUEST to the S-CU-UP including RNL/TNL information for the forwarding tunnels if provided by the T-CU-CP. And S-CU-UP sends E1AP message UE CONTEXT MODIFICATION RESPONSE to the S-CU-CP including PDCP SN status.

13-14 the S-CU-CP send PDCP SN status through NGAP message SN STATUS TRANSFER to the T-CU-CP. And T-CU-CP forwards the PDCP SN status to the T-CU-UP upon E1AP message SN STATUS TRANSFER. 

15 the UE performs random access procedure.

16 UE sends RRCConnectionReconfiguraiton to the T-DU. And T-DU forwards the RRC message to the the T-CU-CP by F1AP message DL RRC message transfer.

17-18 the T-CU-CP sends NGAP message PATH SWITCH REQUEST to NGC (i.e., AMF), including NG DL TNL address of T-CU-UP.  AMF responds with NGAP message PATH SWITCH RESPONSE.

19 the T-CU-CP sends XnAP message UE CONTEXT RELEASE to the S-CU-CP.

20 the S-CU-CP sends F1AP message UE CONTEXT RELEASE to the S-DU.

21 the S-CU-CP sends E1AP message UE CONTEXT RELEASE to the S-CU-UP.
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