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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 SI 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 5G system architecture is to unify all requirements into one flexible system. Figure 1 illustrates how the 5G main use cases integrate into a common system perspective.
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Figure 1: NextGen RAN scenarios

The design of 5G systems 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 logical 5G RAN architecture needs to support logical entities and interfaces such that a flexible placement and scaling of logical entities is enabled. Both centralized and distributed network deployments will be supported by the architecture design. It depends on the MNOs infrastructure and offered services which functions will be centralized and where to be placed.

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.

3
Baseline Architecture for RAN-CN Interface
We interpret the requirement 2 above:

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

2
A NextGen Core-NextGenRAN interface supporting new RAT(s) and the evolved LTE shall be specified.
With NextGenRAN according to requirement 3 being either:

· Supports only new RAT

· Supports only evolved LTE

· Supports both NewRAT and evolved LTE

· Editor's Note: Whether the interface between NextGen Core-NextGen RAN is the same for the scenarios above needs to be confirmed.
Therefore, from the requirements above, we derive the following baseline architecture in figure 3 that can be used as a reference model for this study:
Figure 3-1 first shows the UE, new RAT, evolved LTE, NextGen Core and their reference points.
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Figure 3-1: Baseline Next Generation system architecture

Then Figure 3-2 shows the 3 possible scenarios assumed for the NextGen RAN:
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Figure 3-2: NextGen RAN supporting evolved LTE only, New RAT only or both

The reference points introduced in figure 3-1 are summarized below:
NR-Uu:
Reference point from UE to New RAT. This is outside the scope of this TR.

NG1-C:
Reference point for the control plane protocol between NextGen RAN and NextGen Core.

NG1-U:
Reference point for the user plane protocol between NextGen RAN and NextGen Core.

NG-Gi:
It is the reference point between the NextGen Core and the data network. Data network may be an operator external public or private data network or an intra operator data network, e.g. for provision of IMS services. This reference point corresponds to SGi for 3GPP accesses.

Proposal #1: capture the above architecture as reference model for the RAN-CN interface in [4].
4
General Principles for RAN-CN interface
From the requirements above, we also derive the following general principles for the RAN-CN interface:

· Tight multi-RAT integration (NegtGen and LTE) 

· Support for NextGen stand-alone architecture and deployment

· Novel and flexible QoS Architecture for support of OTT QoE and new use cases (see [5])
· Cloud-enabled user plane – optimized for parallel processing

· Flexible C-/U-Plane scaling and placement – adapt to NextGen traffic demands and use cases, and enable efficient Cloud RAN implementation

Proposal# 2: capture the above general principles for the RAN-CN interface in [4].
5
General Principles for NG1-C and NG1-U
The general principles for the specification of the NG1-C interface are as follows: 

· the NG1-C interface should be open; 

· the NG1-C interface shall support the exchange of signaling information between the NextGen RAN and NextGen CN; 

· separation of NG1-C interface Radio Network functionality and Transport Network functionality to facilitate introduction of future technology; 

· The exchange of NG1-C Application Protocol signalling messages between NextGen RAN and NextGen CN should be specified being independent of the underlying transport network layer protocols
· The NG1-C reference point should be applicable for both stand-alone/distributed RAN and cloud RAN deployment models.

· The NG1-C Application Protocol shall support steering of the UE to a specific CN slice with direct access from the RAN (see [6])
The general principles for the specification of the NG1-U interface are as follows: 

· the NG1-U interface should allow 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 protocols used for user plane tunnelling should allow access agnostic SDN deployments. 
· For example, NGI-U should support a tunnelling protocol which can support user data transport both for IP and Ethernet.

Proposal #3: discuss and capture in [4] the above general principles for NG1-C and NG1-U.
6
Conclusion and Proposal
This paper has analysed the requirements from [1], [2] and [3] and propose to capture in [4]:

· A reference architecture as described in section 3

· General principles for the RAN-CN interface as described in section 4
· General principles for the NG1-C and NG1-U interfaces as described in section 5.
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9.2
Next generation RAN architecture
Figure 3-1 shows a reference architecture presenting the UE, new RAT, evolved LTE, NextGen Core and their reference points.
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Figure 3-1: Baseline Next Generation system architecture

Then Figure 3-2 shows the 3 possible scenarios assumed for the NextGen RAN:
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Figure 3-2: NextGen RAN supporting evolved LTE only, New RAT only or both

The reference points introduced in figure 3-1 are summarized below:

NR-Uu:
Reference point from UE to New RAT. This is outside the scope of this TR.

NG1-C:
Reference point for the control plane protocol between NextGen RAN and NextGen Core.

NG1-U:
Reference point for the user plane protocol between NextGen RAN and NextGen Core.

NG-Gi:
It is the reference point between the NextGen Core and the data network. Data network may be an operator external public or private data network or an intra operator data network, e.g. for provision of IMS services. This reference point corresponds to SGi for 3GPP accesses.

9.3
Interfaces
9.3.1
RAN-CN interface
9.3.1.1
General Principles for RAN-CN interface

From the requirements above, we also derive the following general principles for the RAN-CN interface:

· Tight multi-RAT integration (NegtGen and LTE) 

· Support for NextGen stand-alone architecture and deployment

· Novel and flexible QoS Architecture for support of OTT QoE and new use cases (see [5])
· Cloud-enabled user plane – optimized for parallel processing

· Flexible C-/U-Plane scaling and placement – adapt to NextGen traffic demands and use cases, and enable efficient Cloud RAN implementation

9.3.1.2
General Principles for NG1-C interface

The general principles for the specification of the NG1-C interface are as follows: 

· the NG1-C interface should be open; 

· the NG1-C interface shall support the exchange of signaling information between the NextGen RAN and NextGen CN; 

· separation of NG1-C interface Radio Network functionality and Transport Network functionality to facilitate introduction of future technology; 

· The exchange of NG1-C Application Protocol signalling messages between NextGen RAN and NextGen CN should be specified being independent of the underlying transport network layer protocols
· The NG1-C reference point should be applicable for both stand-alone/distributed RAN and cloud RAN deployment models.

· The NG1-C Application Protocol shall support steering of the UE to a specific CN slice with direct access from the RAN (see [6])

9.3.1.3
General Principles for NG1-U interface

The general principles for the specification of the NG1-U interface are as follows: 

· the NG1-U interface should allow 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 protocols used for user plane tunnelling should allow access agnostic SDN deployments. 

· For example, NGI-U should support a tunnelling protocol which can support user data transport both for IP and Ethernet.

9.3.2
RAN internal interface 
01/04/2016





1





© Nokia 2016





Confidential





5G





Core network





LTE





5G





LTE





5G





LTE





5G





5G anchored in LTE





(LTE





-





5G Dual Connectivity)





5G and LTE stand





-





alone





LTE anchored in 5G





(5G





-





LTE Multi





-





Connectivity)





5G





5G





RAN cloud





virtualized





hardware





5G





Local


services





Local GW





RAN functions








�To be updated based on proposals in section 2.
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