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1
Introduction
A new study item was agreed at RAN#71 that aims to develop a New Radio Access Technology (RAT) that meets “a broad range of use cases including enhanced mobile broadband, massive MTC, critical MTC, and additional requirements defined during the RAN requirements study” [1].

According to the SID in [1]:

-
Study and outline the RAN-CN interface and functional split [in co-operation with SA2] [RAN2, RAN3];
In this paper, we provide our initial views on RAN-CN interface.

2
Architectural Requirements 
The challenge for the NextGen (NG) system architecture is to unify all requirements into one flexible system. Figure 1 illustrates how the NG main use cases integrate into a common system perspective. 
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Figure 1: NextGen RAN scenarios

The design of the NG system needs to be flexible in order to take the requirements from services, infrastructure, and new operational paradigms into account, and it needs to be scalable for increasing utilization efficiency, and reducing cost.

The following architectural requirements impacting the RAN-CN interface issued from RAN can be found in [3]:

-
The RAN architecture shall allow for deployment flexibility e.g. to host relevant RAN, CN and application functions close together at the edges of the network, when needed, e.g. to enable context aware service delivery, low latency services, etc...

- 
The RAN architecture shall allow for C-plane/U-plane separation.
-
The RAN architecture shall allow for the RAN and the CN to evolve independently.
-
RAN-CN interfaces and RAN internal interfaces (both between new RAT logical nodes/functions and between new RAT and LTE logical nodes/functions) shall be open for multi-vendor interoperability. 
In addition, the following architectural assumptions come from SA2 ongoing work in [2]:
1
The functional split between NextGen core and access network shall be defined with support for the new RAT(s), the evolved LTE and non-3GPP access types.

2
A NextGen Core-RAN interface supporting new RAT(s) and the evolved LTE shall be specified.

3
Regardless whether the UE is connected to either or both of the new RAT(s) and the evolved LTE, the number of UE NextGen Core signalling association is not impacted.

Editor’s Note: Whether the number of UE - NextGen Core signalling association is impacted when a UE is connected to multiple network slices (possibly involving multiple RATs), and/or non-3GPP access, is FFS.

We derive from these requirements high levels principles for NG1-C and NG1-U in the following sections.
3
General Principles for NG1-C 
To fulfil the requirements in section 2, we derive the following general principles for the RAN-CN Control Plane interface:
-
The NG1-C interface shall be open.
-
The NG1-C interface shall support the exchange of signalling information between the NextGen RAN and NextGen CN.
-
Separation of NG1-C interface Radio Network Layer and Transport Network Layer to facilitate introduction of future technology (i.e. the exchange of NG1-C Application Protocol messages between NextGen RAN and NextGen CN should be specified being independent of the underlying transport network layer protocols).
-
The NG1-C application protocol shall be modular in procedures design i.e. allow clear split of the RAN and the CN into atomic functions.
-
The NG1-C Application Protocol shall support operation of Network Slices across the CN and the RAN.
-
The NG1-C reference point shall be applicable for both distributed RAN and cloud RAN deployment models.

Proposal #1: Discuss and capture in the RAN3 TR [4] the above general principles for NG1-C.
4
General Principles for NG1-U
To fulfil the requirements in section 2, we also derive the following general principles for the RAN-CN User Plane interface:
-
The NG1-U interface shall support tunnelling protocol allowing the NextGen user plane connectivity to be flexible enough for the transport of various end-to-end services using IP, Ethernet and non-IP.

-
The NG1-U shall support scenarios which require seamless service continuity during mobility.
-
The NG1-U shall allow support for multiple User Plane Gateways connecting to different IP networks.
-
The NG1-U shall enable flexibility in selecting the tunnel endpoint, so that optimal routing/forwarding, local routing and MEC are supported.
-
The NG1-U reference point shall be applicable for both distributed RAN and cloud RAN deployment models.

-
The NG1-U shall support capability to signal association between a data flow and its QoS characteristics, e.g. QoS based packet marking for a data flow.
Proposal #2: Discuss and capture in the RAN3 TR [4] the above general principles for NG1-U.
5
Conclusion and Proposal
This paper has analysed the requirements from [1], [2] and [3] and propose to capture in the RAN3 TR [4]:

· General principles for the NG1-C interface as described in section 3.
· General principles for the NG1-U interface as described in section 4.
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6.3
Interfaces
Editor’s note: Intention is to capture protocol stacks and list of functions for each agreed interfaces in the RAN architecture. 

6.3.1
RAN-CN interface
6.3.1.1
General principles for NG1-C
The general principles for the specification of the NG1-C interface are as follows:
-
The NG1-C interface shall be open.

-
The NG1-C interface shall support the exchange of signalling information between the NextGen RAN and NextGen CN.

-
Separation of NG1-C interface Radio Network Layer and Transport Network Layer to facilitate introduction of future technology (i.e. the exchange of NG1-C Application Protocol messages between NextGen RAN and NextGen CN should be specified being independent of the underlying transport network layer protocols).

-
The NG1-C application protocol shall be modular in procedures design i.e. allow clear split of the RAN and the CN into atomic functions.

-
The NG1-C Application Protocol shall support operation of Network Slices across the CN and the RAN.

-
The NG1-C reference point shall be applicable for both distributed RAN and cloud RAN deployment models.

6.3.1.2
General principles for NG1-U
The general principles for the specification of the NG1-U interface are as follows:
-
The NG1-U interface shall support tunnelling protocol allowing the NextGen user plane connectivity to be flexible enough for the transport of various end-to-end services using IP, Ethernet and non-IP.

-
The NG1-U shall support scenarios which require seamless service continuity during mobility.

-
The NG1-U shall allow support for multiple User Plane Gateways connecting to different IP networks.

-
The NG1-U shall enable flexibility in selecting the tunnel endpoint, so that optimal routing/forwarding, local routing and MEC are supported.

-
The NG1-U reference point shall be applicable for both distributed RAN and cloud RAN deployment models.

-
The NG1-U shall support capability to signal association between a data flow and its QoS characteristics, e.g. QoS based packet marking for a data flow.
6.3.2
RAN internal interface
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