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1 Introduction

RAN#71 in March approved a 5G SID [1]. As part of this SID, RAN2/RAN3/SA2 will study and outline the RAN-CN interface which is discussed in this contribution.
In this paper, we use the following abbreviations for the interface between NR and 5G CN:

   “S1+”: 
Indicating that the backhaul interface is based on an evolution of the existing S1 interface.

   “S2”: 
Indicating that the backhaul interface is a new backward incompatible interface.
2 Rationale
2.1 General


We assume following design principles/requirements for the NR backhaul are not controversial since they are already stated in the RAN TR [2]: 

Proposal 1: 
Following design principles / requirements apply to the NR backhaul interface:

-
the NR BS - 5G CN interface should be open
-
the NR BS - 5G CN interface shall support the exchange of signalling information between the NR BS and 5G CN
2.2 CP / UP

The NR architecture can consist of a set of NR BSs connected to the 5G CN through the S2 interface. The S2 interface is specified at the boundary between the 5G CN and the NR. For S1, the separation of S1-C and S1-U has distinct benefit of better scalability. This can be followed in S2 design. Figure 2 depicts the logical division of the S2 interface. 

[image: image1.wmf] 

5G CN

 

NR

 

 

NR 

BS

 

 

“S

2

-

U

” 

 

 

“S

2

-

C

” 

 

5G CN 

UP

 

5G CN 

CP

 

 

NR 

BS

 


Figure 2: NR BS-5G CN interface architecture
From the S2 perspective, the NR access point is an NR BS, and the 5G CN access point is either the control plane logical node or the user plane logical node. Two types of S2 interfaces are thus defined at the boundary depending on the 5G CN access point: S2-C towards a control plane logical node and S2-U towards a user plane logical node. This figure specifies only the architecture of the S2 interface, and shall not constrain the network architecture of either core or radio access networks.
Proposal 2: 
The NR backhaul interface should support control plane and user plane separation.
2.3 “S1+” or “S2” ?


SA2 identified the key issues in TR 23.799 [5], which are challenging to the current EPC. The system design for 5G may be changed and quite different from LTE e.g.

· SA2 is discussing bearer less concept in user plane. However, many basic S1AP procedures include bearer to be setup/modify/release list. If bearer less concept is agreed in SA2, then the basic procedure to configure user plan will be quite different.

· Flow based Qos control may be used. If so, the procedures between NR BS and 5G CN should support it.

· Removing GTP using SDN. The routing mechanism will be quite different in case of SDN.

· To support context aware serving delivery, the RAT node will not be traditional service agnostic.


As also indicated by several other companies, we think, an objective of the NR BS-5G CN design should be not to constrain the NR with requiring direct support of existing LTE interfaces from the outset. The new 5G RAN and 5G CN designs should enable the NR and 5G network functions to be optimized to take full advantage of new technologies. The interface should be elegant to support new features. 

Before those key issues and functional split between RAN and CN are clear, it is difficult to say whether S1 evolution or new interface is more suitable to be used between NR and NextGen Core. The detailed interface design should be based on the discussion of main functions and key issues and also involves RAN3 and SA2.
Therefore, the initial focus should be functional split and key issues. Coordination with SA2/RAN3 is needed in order to decide whether S1 evolution or new interface is more suitable to be used.

Proposal 3: 
The NR backhaul interface shall enable the NR and 5G network functions to be optimized to take full advantage of new technologies. Coordination with SA2/RAN3 is needed in order to decide whether the NR backhaul is based on an S1 evolution or a new interface is more suitable.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:

Proposal 1: 
Following design principles / requirements apply to the NR backhaul interface:

-
the NR BS - 5G CN interface should be open

-
the NR BS - 5G CN interface shall support the exchange of signalling information between the NR BS and 5G CN

Proposal 2: 
The NR backhaul interface should support control plane and user plane separation.

Proposal 3: 
The NR backhaul interface shall enable the NR and 5G network functions to be optimized to take full advantage of new technologies. Coordination with SA2/RAN3 is needed in order to decide whether the NR backhaul is based on an S1 evolution or a new interface is more suitable.
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