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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. In this paper, UE initial access procedure for CP-UP separation is discussed. 
2 Discussion

In [2], the procedure of idle to connected state transitions for CP-UP separation is listed. It is assumed that the CU-CP is aware of what F1 UL TNL address of the CU-UP is 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 its own address through Create Session Response message towards MME, then MME is able to provide SGW’s address to the eNB. Similarly, we have the following observation. 

Observation 1  CU-CP has no idea of F1 UL TNL address of CU-UP for idle to connected state transition case. 
For CU-DU architecture, it is agreed that MAC/PHY parameters are controlled by gNB-DU. Therefore, the 

similar principles should also be agreed in CP-UP separation scenario, i.e., RLC/MAC/PHY parameters of SRBs and DRBs should be controlled by gNB-DU, SDAP/PDCP parameters of SRBs and DRBs should be controlled by gNB-CU-UP.
Proposal 1
it is proposed that RLC/MAC/PHY parameters of SRBs and DRBs should be controlled by gNB-DU, SDAP/PDCP parameters of SRBs and DRBs should be controlled by gNB-CU-UP for CP-UP separation scenario. 
In the following, the procedure of idle to connected state transitions for CP-UP is listed in Fig.1.

1-2. the UE performs random access procedure.

3. The UE sends the RRC message RRCConnectionReqeust on CCCH to the gNB-DU. This message will at least include a CN UE temporary identifier.

4. The DU encapsulates the received RRC message into the F1AP message INITIAL UL RRC MESSAGE TRANSFER and sends the F1AP message to CU-CP. This message will at lease include C-RNTI allocated by the DU. 

5. The CU-CP sends UE CONTEXT SETUP REQUEST message to establish overall initial UE context in the gNB-DU, e.g. UE F1AP ID.

6. The DU sends CONTEXT SETUP RESPONSE message to UE, in which SRB1 configuration should be included.
7. In case the CU-CP decides to accept the UE, it responds with F1AP message DL RRC MESSAGE TRANFER to the DU containing a RRC message RRCConnectionSetup and the allocated gNB-CU F1AP UE ID inside. 
8. The RRC Connection setup is sent over the radio. 

9: UE sends RRC CONNECTION SETUP COMPLETE message to the CU-CP, in which NAS message could be included. 
10: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to CU-CP.

[image: image1.emf] 

CU-UP

CU-CP

DU

20. UE CONTEXT Modification  RESPONSE

19.  UE CONTEXT  Modification Request

17. E1AP: UE CONTEXT SETUP REQUEST

18. E1AP:UE CONTEXT SETUP RESPONSE 

 

21. E1AP: UE CONTEXT MODIFICATION 

 

 

UE

5GC

3. RRCConnectionRequest

4. F1AP: INITIAL UL RRC MESSAGE TRANSFER

8. RRCconnectionsetup

1. Preamble

2. RAR(Temp C-RNTI)

7. F1-AP: DL RRC MESSAGE TRANSFER

9. RRCConnectionSetupComplete

(NAS PDU)

10. F1-AP: UL RRC MESSAGE TRANSFER

11. NG-AP: INITIAL UE MESSAGE

12. NG-AP: INITIAL CONTEXT SETUP REQUEST

27. NG-AP: INITIAL CONTEXT SETUP RESPONSE

13. F1-AP: DL RRC MESSAGE TRANSFER

14. SecurityModeCommand

15. SecurityModeComplete

16. F1-AP: UL RRC MESSAGE TRANSFER

23. F1-AP: DL RRC MESSAGE TRANSFER

24. RRCConnectionReconfiguration

25. RRCConnectionReconfigurationComplete 26. F1-AP: UL RRC MESSAGE TRANSFER

22. E1AP:UE CONTEXT MODIFICATION RESPONSE 

5.UE Context Setup Reuest

6.UE Context Setup Response


Fig.1 idle to connected state transition for CP-UP separation

11-12. The connection between the CU-CP and the 5GC for the UE is setup.  

13-16. These steps correspond to the security mode command procedure triggering the setup of UE security. From this point on subsequent radio signalling or data will be encrypted and the signalling will be integrity protected. 

17-18. Involves setting up resources in the DU and CU-UP for the particular UE. The CU-CP first send E1-AP message UE CONTEXT SETUP REQUEST to the CU-UP, which includes at least E1AP UE ID, NG UL TNL address, PDU session info, and necessary PDCP configurations (e.g. security info) etc. By PDU session info and NG UL TNL address, the CU-UP is able to setup connection with 5GC for the PDU session. By bearer info, the CU-UP is able to map QoS flow from 5GC to DRB. 
The CU-UP sends E1-AP message UE CONTEXT SETUP RESPONSE to the CU-CP including F1 UL TNL address of each bearer toward DU, and NG DL TNL address of each PDU session towards 5GC. Then the CU-CP sends F1-AP message UE CONTEXT SETUP REQUEST to steup UP tunnels towards DU, including F1 UL TNL address of CU-UP. And DU will responds with F1-AP message UE CONTEXT SETUP RESPONSE including F1 DL TNL address of each bearer.
19-20. After receiving response of step 14a from the DU, the CU-CP sends F1-AP message DL RRC MESSAGE TRANSFER containing the RRC CONNECTION RECONFIGURATION message to the DU. Then RRC reconfiguration procedure between UE and the CU-CP is performed. After this procedure, UL data transmission can start.

21-22. the CU-CP needs to inform the CU-UP about F1 DL TNL address of DU by F1-AP message UE CONTEXT MODIFICATION REQUEST. The CU-CP acknowledges the context setup request from the 5GC. It also provides the 5GC with NG DL TNL address of the CU-UP.
NOTE: as the CU-CP is supposed to have no idea of F1 UL TNL address of CU-UP, so one more step 15b is needed for CU-CP to inform CU-UP with F1 DL TNL address of DU. 
23-26. To finish the RRC CONNECTION RECONFIGURATION procedure over radio and F1.
Proposal 2     it is proposed RAN3 discuss the proposed call-flow for the successful state transition from idle to connected for CP-UP separation.

3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Observation 1  CU-CP has no idea of F1 UL TNL address of CU-UP for idle to connected state transition case. 
Proposal 1
it is proposed that RLC/MAC/PHY parameters of SRBs and DRBs should be controlled by gNB-DU, SDAP/PDCP parameters of SRBs and DRBs should be controlled by gNB-CU-UP for CP-UP separation scenario. 
Proposal 2    it is proposed RAN3 discuss the proposed call-flow for the successful state transition from idle to connected for CP-UP separation.
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X Overall procedures in CP-UP Architecture
X.1 UE initial access
This section gives the UE initial access procedure given that gNB consists of gNB-CU-CP, gNB-CU-UP and gNB-DU(s), as shown in Figure X.1-1. 
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1-2. the UE performs random access procedure.

3. The UE sends the RRC message RRCConnectionReqeust on CCCH to the gNB-DU. This message will at least include a CN UE temporary identifier.

4. The DU encapsulates the received RRC message into the F1AP message INITIAL UL RRC MESSAGE TRANSFER and sends the F1AP message to CU-CP. This message will at lease include C-RNTI allocated by the DU. 

5. The CU-CP sends UE CONTEXT SETUP REQUEST message to establish overall initial UE context in the gNB-DU, e.g. UE F1AP ID.

6. The DU sends CONTEXT SETUP RESPONSE message to UE, in which SRB1 configuration should be included.
7. In case the CU-CP decides to accept the UE, it responds with F1AP message DL RRC MESSAGE TRANFER to the DU containing a RRC message RRCConnectionSetup and the allocated gNB-CU F1AP UE ID inside. 
8. The RRC Connection setup is sent over the radio. 

9: UE sends RRC CONNECTION SETUP COMPLETE message to the CU-CP, in which NAS message could be included. 
10: The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to CU-CP.
11-12. The connection between the CU-CP and the 5GC for the UE is setup.  

13-16. These steps correspond to the security mode command procedure triggering the setup of UE security. From this point on subsequent radio signalling or data will be encrypted and the signalling will be integrity protected. 

17-18. Involves setting up resources in the DU and CU-UP for the particular UE. The CU-CP first send E1-AP message UE CONTEXT SETUP REQUEST to the CU-UP, which includes at least E1AP UE ID, NG UL TNL address, PDU session info, and necessary PDCP configurations (e.g. security info) etc. By PDU session info and NG UL TNL address, the CU-UP is able to setup connection with 5GC for the PDU session. By bearer info, the CU-UP is able to map QoS flow from 5GC to DRB. 

The CU-UP sends E1-AP message UE CONTEXT SETUP RESPONSE to the CU-CP including F1 UL TNL address of each bearer toward DU, and NG DL TNL address of each PDU session towards 5GC. Then the CU-CP sends F1-AP message UE CONTEXT SETUP REQUEST to steup UP tunnels towards DU, including F1 UL TNL address of CU-UP. And DU will responds with F1-AP message UE CONTEXT SETUP RESPONSE including F1 DL TNL address of each bearer.
19-20. After receiving response of step 14a from the DU, the CU-CP sends F1-AP message DL RRC MESSAGE TRANSFER containing the RRC CONNECTION RECONFIGURATION message to the DU. Then RRC reconfiguration procedure between UE and the CU-CP is performed. After this procedure, UL data transmission can start.

21-22. the CU-CP needs to inform the CU-UP about F1 DL TNL address of DU by F1-AP message UE CONTEXT MODIFICATION REQUEST. The CU-CP acknowledges the context setup request from the 5GC. It also provides the 5GC with NG DL TNL address of the CU-UP.

NOTE: as the CU-CP is supposed to have no idea of F1 UL TNL address of CU-UP, so one more step 15b is needed for CU-CP to inform CU-UP with F1 DL TNL address of DU. 
23-26. To finish the RRC CONNECTION RECONFIGURATION procedure over radio and F1.

1/5



CU-UP
CU-CP
DU
20. UE CONTEXT Modification  RESPONSE
19.  UE CONTEXT  Modification Request
17. E1AP: UE CONTEXT SETUP REQUEST
18. E1AP:UE CONTEXT SETUP RESPONSE

21. E1AP: UE CONTEXT MODIFICATION


UE
5GC
3. RRCConnectionRequest
4. F1AP: INITIAL UL RRC MESSAGE TRANSFER
8. RRCconnectionsetup
1. Preamble
2. RAR(Temp C-RNTI)
7. F1-AP: DL RRC MESSAGE TRANSFER
9. RRCConnectionSetupComplete
(NAS PDU)
10. F1-AP: UL RRC MESSAGE TRANSFER
11. NG-AP: INITIAL UE MESSAGE
12. NG-AP: INITIAL CONTEXT SETUP REQUEST
Authentication, NAS security procedure
27. NG-AP: INITIAL CONTEXT SETUP RESPONSE
13. F1-AP: DL RRC MESSAGE TRANSFER
14. SecurityModeCommand
15. SecurityModeComplete
16. F1-AP: UL RRC MESSAGE TRANSFER
23. F1-AP: DL RRC MESSAGE TRANSFER
24. RRCConnectionReconfiguration
25. RRCConnectionReconfigurationComplete
26. F1-AP: UL RRC MESSAGE TRANSFER
22. E1AP:UE CONTEXT MODIFICATION RESPONSE
5.UE Context Setup Reuest
6.UE Context Setup Response



