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Abstract of the contribution: This contribution propose to add a solution for control plane interconnection model in the Next Generation Network Architecture.
Introduction
The control plane interconnection model specified for Next Generation Network architecture should enable implementation and delivery of software services with more agility. This also implies that 3GPP should carefully decide how functions are modularized, the functionalities exposed to external entities (including UE, 3rd party application server etc). Furthermore, it is important to carry over the modularity of the functions also in the corresponding external interfaces. 
The high level requirements for network function granularity and network function interconnection model was agreed in SA2#113 and reference is S2-160754. Also, the problems faced with the existing architecture were outlined in S2-160094. So, this paper does not re-state the need and importance to re-visit the control plane interconnection model in the context of new architecture.
Requirements from S2-160094:
The solution for the interconnection of the control plane network functions should allow
· Network functions to be able to interact with each other, e.g. for new services and features, while avoiding functional and signalling impact to unrelated network functions for a given interaction
· Mechanism for the exchange of information between network functions that results in agile/rapid deployment of new services, e.g. mechanism that allows reuse of procedures, wherever possible
· Ability to deploy network functions in various network configurations
In this paper, we focus on showing how this should be approached. We propose:
· High level solution principles that should be taken into consideration for control plane interconnection model.
· Also, show the reference points that are of higher importance to enable interworking with devices, multi-vendor interoperability and interworking with 3rd party service providers.

Proposal
It is proposed to add the following Solution on Network function interconnections to the TR 23.799 “Study on Architecture for Next Generation System”.
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6	Solutions
Editor's Note: This section describes the solutions to the key issues and solutions to architecture design. 
6.x	Solution principles for “Key issue on Network Function Granularity and Interconnection between them”
Editor's Note: It should be indicate here to which issue(s) the solution applies. 
This is a solution for “Key issue on Network Function Granularity and Interconnection between them”

[bookmark: _Toc442563437][bookmark: OLE_LINK6][bookmark: OLE_LINK7]6.x.1	Architecture description 
Editor's Note: This clause will contain e.g., terminology, overview, architecture description of the solution.
This solution explains the principles that should be considered for control plane interconnection model with the help of the following figure 6.x.1-1:




Figure 6.x.1-1: Control plane interconnection model

Note 1: the Control Plane function within the boxes (A, B, C, D) are just used for illustration purposes to explain the principles of control plane interconnection model. 
Note 2: The functional splits and reference points corresponding to lines drawn in the figure above should be the main focus of control plane specification as part of the NexGen study.
Editor’s note: Whether the interfaces from Control Plane functions A, B, C, D to front-end are standardized or not is open.
A single front-end acts as an entry/exit point towards UE, RAN and the API interface of the Control Plane and supports the corresponding standardized reference points. The role of the front-end is mainly to provide an interface for UE, RAN, user plane function and API for access to Control Plane functions located behind the front-end. Based on the requests received, the front-end determines the appropriate Control Plane functions to fulfil the requests and provides the response back to the requestor accordingly. 
Some points for consideration for the control plane architecture:
1. Control plane functions share the same information storage thus direct interaction between them can be minimized. This also means there is a linear (N) number of interfaces and element integration problem, as opposed to a N² one. Interactions between Control Plane functions can be coordinated by the Front-end. It requires Control Plane functions to be defined such that they are only loosely coupled.  
2. Stateless functions improve scalability and reliability of the system.

Following are some of the principles that should be taken into consideration:
1. It is important for the UE to trust that certain functionalities are supported in the network thus important to enable multi-vendor interworking between UE and network functions. However, from the UE perspective, it is irrelevant how and where it exists within the network (e.g. which function module or software supports a certain function).
2. It is important to enable multi-vendor interworking between radio and network functions within the core network. At the same time, it is sufficient if a single interface is exposed towards the radio while abstracting the modular Control Plane function supported in the core network behind the front-end as shown in the figure above. The same applies for the standard interfaces with the User plane and for exposure of APIs.
3. Control plane function that are necessary for e.g. Mobility Management, Session Management, , security, charging etc can be modularized with the right level of functional granularity and placed behind the front-end.
4. To retain the integrity of the modularity of the Control Plane function (e.g. A, B, C, D in the figure above), it is important to ensure that the external interfaces (towards UE, RAN, user plane, API) are also specified with the same level of modularity. This is to ensure that updates / new features added to Control plane function A do not require an unnecessary upgrade of Control plane function B that supports completely different set of functionalities. When Control plane function A is modified to support a new feature, only Control plane function A and the Front-end are impacted.   This principle also enables access independence as modules are pluggable per need (e.g. mobility function supports only mobility, not needed for anything else).
5. The front-end also acts as an entry/exit point for the open API interface.
6. Common information storage across Control plane function helps avoid duplication of context information. The common information storage contains both transient (i.e. UE context, session information) and semi-permanent (i.e. subscription information) data.
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