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1  Introduction
The call flow from idle to connected state in NG-RAN with separated CP and UP has been discussed during the study item and captured in TR 38.806 [1]. In the present contribution we discuss the issue of TEID and transport layer address allocation in that procedure and show that certain changes are needed to accommodate the case when CU-UP allocates TEID, which is a reasonable assumption for deployments in virtualized environment. 
Furthermore, RAN3 needs to discuss in which specification to capture stage-2 aspects of CP/UP separation. In our view TS 38.401 [2] is a good fit, as this specification describes the overall NG-RAN architecture. 
2  Discussion
Before discussing technical details, RAN3 need to agree in which specification to capture stage-2 aspects of the NG-RAN deployment with separated CP and UP. Taking into account that TS 38.401 [2] already contains similar descriptions of stage-2 procedures for the case of CU/DU split, it seems natural to extended it to also include the CP/UP separation architecture. Moreover, the alternative would require creation of a new specification (as currently 38.46x series do not include an architecture specification). Therefore, we propose to capture stage-2 aspects of CP/UP separation in TS 38.401 [2].

Proposal 1: to capture stage-2 aspects of CP/UP separation in TS 38.401.

TR 38.806 [1] captures the call flow of idle to connected state transition as shown in Figure 1, where one or more bearers are set up on DU and CU-UP for the UE being attached to the network.
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Figure 1: Idle to connected state transition (TR 38.806 [1])
In order to exploit the benefits of CP/UP separation, the CU-UP is likely to be installed in a data center, rather than a single physical node. Therefore a pool of transport layer addresses rather than a single address will be managed by the CU-UP. In such a deployment, it is the CU-UP that has to select the uplink tunnel endpoints. In fact, such scenario was already envisioned during the study item as indicated by the following note from TR 38.806 [1]: “In case that the CU-UP allocates the UL TEIDs, two additional messages need to be exchanged between CU-CP and CU-UP, so that the CU-CP can retrieve the UL TEIDs before step 11b”.

Observation 1: in virtualized deployments, CU-UP must select uplink tunnel endpoints. 

Therefore, in order to allow CU-UP deployment in virtualized environment E1-AP UE context setup (including bearer setup) must happen before F1-AP UE context setup. Subsequently, E1-AP bearer modification must be executed after F1-AP UE context setup. This is illustrated in the following Figure 2.
Proposal 2: E1-AP UE context setup (including bearer setup) must happen before F1-AP UE context setup; subsequently, E1-AP bearer modification must be executed after F1-AP UE context setup.
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Figure 2: suggested call flow from idle to connected state transition
  Based on [3], the extended signaling flow for UE Initial access, which takes into account CP/UP separation, is shown in Figure 2.

1. The UE sends RRC Connection Request message to the gNB-DU. 
2. The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the F1AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU-CP. The INITIAL UL RRC MESSAGE TRANSFER message includes the C-RNTI allocated by the gNB-DU.

3. The gNB-CU-CP allocates a gNB-CU UE F1AP ID for the UE and generates RRC CONNECTION SETUP message towards UE. The RRC message is encapsulated in the F1AP DL RRC MESSAGE TRANSFER message. 
4. The gNB-DU sends the RRC CONNECTION SETUP message to the UE.

5. The UE sends the RRC CONNECTION SETUP COMPLETE message to the gNB-DU. 
6. The gNB-DU encapsulates the RRC message in the F1AP UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU-CP. 
7. The gNB-CU-CP sends the INITIAL UE MESSAGE message to the AMF.
8. The AMF sends the INITIAL UE CONTEXT SETUP REQUEST message to the gNB-CU-CP.
9. The gNB-CU-CP sends the E1AP UE CONTEXT SETUP REQUEST message to establish the UE context and bearers in the gNB-CU-UP.

10 The gNB-CU-UP sends the E1AP UE CONTEXT SETUP RESPONSE message to gNB-CU-CP, including UL TEID and transport layer address allocated by gNB-CU-UP.  

11. The gNB-CU-CP sends the UE CONTEXT SETUP REQUEST message to establish the UE context in the gNB-DU. In this message, it may also encapsulate the RRC SECURITY MODE COMMAND message.

12. The gNB-DU sends the RRC SECURITY MODE COMMAND message to the UE.

13. The gNB-DU sends the UE CONTEXT SETUP RESPONSE message to the gNB-CU-CP.
14. The gNB-CU-CP sends the E1AP BEARER MODIFY REQUEST message to the gNB-CU-UP, including DL TEID and transport layer address allocated by gNB-DU.

15. The gNB-CU-UP sends the E1AP BEARER MODIFY RESPONSE message to the gNB-CU-CP.
16. The UE responds with the RRC SECURITY MODE COMPLETE message.
17. The gNB-DU encapsulates the RRC message in the F1AP UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU-CP.
18. The gNB-CU-CP generates the RRC CONNECTION RECONFIGURATION message and encapsulates it in the F1AP DL RRC MESSAGE TRANSFER message 
19. The gNB-DU sends RRC CONNECTION RECONFIGURATION message to the UE.

20. The UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. 
21. The gNB-DU encapsulates the RRC message in the F1AP UL RRC MESSAGE TRANSFER message and send it to the gNB-CU-CP.
22. The gNB-CU-CP sends the INITIAL UE CONTEXT SETUP RESPONSE message to the AMF.
Note: 14-15 and 16-17 can happen in parallel, but both are before 18.

Proposal 3: capture Fig.2 and the corresponding call flow in TS 38.401.  
3  Conclusions and Proposals
In the present contribution we make the following observations:

Observation 1: in virtualized deployments, CU-UP must select uplink tunnel endpoints. 

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: to capture stage-2 aspects of CP/UP separation in TS 38.401.

Proposal 2: E1-AP UE context setup (bearer setup) must happen before F1-AP UE context setup; subsequently, E1-AP bearer modification must be executed after F1-AP UE context setup.

Proposal 3: capture Fig.2 and the corresponding call flow in TS 38.401.  
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Overall procedures in gNB-CU/gNB-DU Architecture

8.1
UE Initial Access
The signalling flow for UE Initial access is shown in Figure 8.1-1.
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Figure 8.1-1: UE Initial Access procedure
1. The UE sends RRC Connection Request message to the gNB-DU. 
2. The gNB-DU includes the RRC message and, if the UE is admitted, the corresponding low layer configuration for the UE in the F1AP INITIAL UL RRC MESSAGE TRANSFER message and transfers to the gNB-CU. The INITIAL UL RRC MESSAGE TRANSFER message  includes the C-RNTI allocated by the gNB-DU.

3. The gNB-CU allocates a gNB-CU UE F1AP ID for the UE and generates RRC CONNECTION SETUP message towards UE. The RRC message is encapsulated in -the F1AP DL RRC MESSAGE TRANSFER message. 
4. The gNB-DU sends the RRC CONNECTION SETUP message to the UE.

5. The UE sends the RRC CONNECTION SETUP COMPLETE message to the gNB-DU. 
6. The gNB-DU encapsulates the RRC message in the F1AP UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU. 
7. The gNB-CU sends the INITIAL UE MESSAGE message to the AMF.
8. The AMF sends the INITIAL UE CONTEXT SETUP REQUEST message to the gNB-CU.
9. The gNB-CU-CP sends the E1AP UE CONTEXT SETUP REQUEST message to establish the UE context and bearers in the gNB-CU-UP.

10 The gNB-CU-UP sends the E1AP UE CONTEXT SETUP RESPONSE message to gNB-CU-CP, including UL TEID and transport layer address allocated by gNB-CU-UP.  
11. The gNB-CU sends the UE CONTEXT SETUP REQUEST message to establish the UE context in the gNB-DU. In this message, it may also encapsulate the RRC SECURITY MODE COMMAND message.

12. The gNB-DU sends the RRC SECURITY MODE COMMAND message to the UE.

13. The gNB-DU sends the UE CONTEXT SETUP RESPONSE message to the gNB-CU.
14. The gNB-CU-CP sends the E1AP BEARER MODIFY REQUEST message to the gNB-CU-UP, including DL TEID and transport layer address allocated by gNB-DU.

15. The gNB-CU-UP sends the E1AP BEARER MODIFY RESPONSE message to the gNB-CU-CP.
 16. The UE responds with the RRC SECURITY MODE COMPLETE message

 17. The gNB-DU encapsulates the RRC message in the F1AP UL RRC MESSAGE TRANSFER message and sends it to the gNB-CU.

18. The gNB-CU generates the RRC CONNECTION RECONFIGURATION message and encapsulates it in the F1AP DL RRC MESSAGE TRANSFER message 
 19. The gNB-DU sends RRC CONNECTION RECONFIGURATION message to the UE.

 20. The UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. 
 21. The gNB-DU encapsulates the RRC message in the F1AP UL RRC MESSAGE TRANSFER message and send it to the gNB-CU.
22. The gNB-CU sends the INITIAL UE CONTEXT SETUP RESPONSE message to the AMF.
Note: 14-15 and 16-17 can happen in parallel, but both are before 18.

	*********End of Changes**********
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