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Abstract of the contribution: The intent of this paper is to propose a high-level architecture framework for the NextGen Network with Access Independent Core
Introduction
During last SA2#113 meeting, there was proposal [1] for identifying the key issue areas to study minimum access dependent Next Generation Core and Access-Core interface.  There was also a contribution [2], which was not discussed due to lack of meeting time to propose considerations of the meaning of  “access independence”. 
Despite the reservation from last SA2#113 on progressing the architecture for the Access Independent Core, given the RAN working group has started the work on the high-level requirements and architecture proposal on the RAN-Core connectivity. We believe that, SA2 should be proactive to keep up with the effort by our RAN colleagues on this topic because it should be a joint effort from both RAN and SA2.  Therefore, we prepare this proposal for a high-level architecture of the Access Independent Next Generation Network.  The architecture principles aligns with the Option-3 in the 5G Interfacing Options that have been described by the NGMN 5G Whitepaper [3] and also some recent architecture proposals that have been present to RAN.    
The structure of this paper is organized as the followings: 

· Describe the motivation and 5G operators system requirements to support the Access Agnostic or Access Independent Next Generation system
· Discuss the design principles and architectural considerations when designing the access independent core in the NextGen Network

· Present the architectural proposal for the NextGen system with Access Independent Core
Motivations of Access Independent Core in the Next Generation Network
For the NextGen system, new services and new devices are continued evolved to simultaneously connect through multiple interfaces for variety of radio technologies such as WiFi, 4G, 5G sub 6 GHz and 5G high band or mmwave. Today network solutions to support multi-access relies on inter-technology interworking approach which requires more access aware nodal functions and interfaces be introduced to support quasi converged architecture. Such interworking architecture often imposes more complex and non-optimal network architecture and policy and configuration management. 
5G should provide efficient, flexible and fast ability for introduction of new services and future technical evolutions. In particular, building a new service should be much faster in 5G than in previous systems. The introduction of future technical evolutions includes introducing new features, as well as new access technologies, if needed to accommodate the future market needs. Such a flexibility requires an overall system architecture that allows any access technology (fixed and/or radio) to be connected to the same core network, including technologies unknown at the time of initial 5G design. 

In order achieve the above objectives, the design of the NextGen Core and Access Network should be functionally decoupled and be interconnected via converged access-core interface(s). More specifically, the NextGen Core should not need to be aware of specific access technology when providing access-agnostic functions so that any new access technology can be easily integrated into the next generation system. 
Proposed NextGen Network Architecture with Access Independent Core 

Based on the high-level architecture requirements clause 4.1 that was captured in TR 23.799, the following architecture design principles are adopted for the proposed solution:
· Separated control plane and user plane approach is adopted by the proposed architecture to enable flexible placement of the network functions that can be either “centralized” or “distributed” at the cell edge (see Figure-1 below) depending on the functional and performance requirements of the target services (e.g. V2X vs. Internet access).  The placement of the network functions of each plane is depending on the functional and performance requirements of the target services (e.g. V2X vs. Internet access).  As a result, the control plane and user plane network functions of this proposal can be optimally placed in order to optimize traffic steering and to support multi-access connectivity for both “connection-oriented” and “connectionless” services, for examples:

· Distributed user plane mobility anchors can be controlled by the coordination of centralized and distributed mobility control planes

· Distributed gateway control at the edge directs the UE’s traffic to 3rd party service platform close to the cell edge, to the internet or to operator’s service network 
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Figure-1: Flexible Placement of Network Functions
Furthermore, the user plane of the NextGen system must support both IP and non-IP user traffic.  

· The NextGen network is partitioned into three parts as shown in Figure-2 below:

· NextGen Common Core part (NGC)

· NGC consists of access independent core network functions to support the multi accesses – i.e. Evolved LTE access, the new NextGen 5G RAT access as well as the non-3GPP access types
Note: If LAA and LWA types of unlicensed band integration approach are also implemented for the 5G access, it is considered as NextGen 5G RAT as there are 3GPP specific design impacts to the non-3GPP access technology.  Non-3GPP access types referred here is implying that there is no 3GPP specific impacts to the non-3GPP access technology, instead, 3GPP provides only the additional upper layer control and interworking functions support.
· NextGen Access Convergence part (NGA)

· NGA consists of upper layer of access dependent network function and provides also the Multi-RAT Coordination (MRC) function support among the 3GPP accesses – i.e. Evolved LTE access and the NextGen 5G RATs, so that, an access technology specific functions can be generalized into access independent functions over the NGc and vice versa.  In addition, NGA provides the Access Controller function (NAC) which is operated as local access gateway for the non-3GPP access and to support the interworking between non-3GPP and 3GPP.  

· NextGen Access Technology Specific part (NGT)

· NGT supports the lower layers of the access technology specific functions for the 3GPP accesses (i.e. Evolved LTE and NextGen 5G RATs).  Non-3GPP access is also considered as part of the NGT.  
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Figure-2: High-level View of Functional Partitioning of Distributed NextGen Network with Access Independent Core  
· A common access independent interface (i.e. NC) is defined between NGC and NGA 

· Between NGA and NGT, there are two types of interfaces: 

· 3GPP Access Specific Interface (AR)
Note: Each 3GPP RAT type may have its own respective AR interface between NGA and NGT.  Final decision is determined by the RAN

· Non-3GPP Access Specific Interface (AN)
· Between NGA and the NextGen UE, the new interface, AU, is defined.

· Between the NGA and the 5G UE, the new interface, ANAS, is defined to support NAS like access independent non-radio signaling between the UE and the network. 

Editor’s note: It is FFS if ANAS should be terminated at the MRC in NGA and it should be further analysed. 
· Via the support by the common interface, i.e. NC, multi technologies accesses can be supported by the common core network functions in NGC, the NextGen network is able to provide the migration path (e.g. supporting the seamless mobility between the evolved LTE and NextGen 5G accesses) without the need for any inter-technology interworking among the evolved LTE, 5G RAT(s) and the standalone non-3GPP accesses.
Note-1: The design above is based on the current design assumption that 5G radio access development is to be partitioned into two phases.  For the 5G Phase-1, the consideration is to implement only the lower layers of the airlink interface (i.e. 5G PHY and 5G MAC - see Figure-3 below).   The design assumption is to have the 5G Phase-1 UE to support dual-radio that is consisted of evolved LTE and 5G lower layers.  One design option is to leverage the concept of dual-connectivity approach as defined for  4G LTE today to apply to transport the 5G Phase-1 airlink traffic via the evolved LTE’s user plane.  As a result, the existing EPC may be sufficient to support the 5G Phase-1 UE without the need of the NextGen core to be ready in time. 

Editor’s note: It is FFS on the NAS design strategy among evolved LTE, 5G Phase-1 and Phase-2 UEs so that, 5G core can support both 5G Phase-1 and Phase-2 UEs.   
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Figure 3: Example on how 5G Phase-1 RAT support by EPC 
· According to TR 23.799, there is no requirement to have the NextGen 5G core to support the legacy standalone LTE directly. The solution proposed here is to implement NextGen IWF to support interworking between the NextGen system and EPS for legacy LTE via the two new interfaces – IWx and IWy as shown in the Figure-4 below.  Further detail on the NextGen system interworking with EPC is FFS.  

· Main functions of the NGC are access independent and the set of functions are considered as follows:
· Control Plane

· Support the centralized mobility control coordinates with the distributed mobility control points (i.e. source and destination) to support dynamic mobility management and to ensure IP session continuity is maintained

· Support NGc gateway selection 

· Support the “core” network slice selection and association for the UE or a group of UEs

· Support Subscription and policy control (e.g. traffic QoS, access policy, and network slice policy control) 

· Support access control and admission control to UE to access 5G system and particular target service respectively, including the IP address assignment
· Support session management 

· Support lawful interception

· Support connection management for both connection-oriented and connectionless services’ sessions

· Support management of real-time contexts required for other functions, e.g. mobility management, session management, connection management etc. 
· User Plane

· Support central mobility anchor, caching, buffering, forwarding, policy and QoS enforcement, charging and usage monitoring

· Main functions of the NGA are to support the coordinated operation across multi accesses technologies so that they can communicate to the common NGC.  The considerations of the set of functions are as follows :

· Control Plane

· Coordinate the inter-technology operations across multi-access

· Support local gateway selection

· Support the “access” network slice selection and association for the UE or a group of UEs

· Support the access-level distributed mobility control function and coordinated with the centralized mobility control function, 

· Support access-level QoS (e.g. bearer QoS) that may access technology specific and network policy control (e.g. service mapping)

· Support joint radio resource management and allocation

· Support location management support

· Support inter-technology interworking between 3GPP and standalone non-3GPP accesses

· User Plane

· Support local mobility anchor, caching, buffering, forwarding, access-level policy and QoS enforcement 
· NGT is functional split between BBU and RRH to leverage the packet-based fronthaul to meet the maximum 5G capacity and be extensible for future capacity requirement. 

Note: The NGT and the functional split options between BBU and RRH are studied by RAN and it is their decision on the architecture trade-offs among fronthaul capacity, CoMP effect, RAN virtualization gain, etc. It is outside the scope of SA2. 

Based on the design principles and considerations as described above, the following Figure-4 presents the high-level view of the NextGen Network Architecture with Access Independent Core. 
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Figure-4: Overview of NextGen Network Architecture with Access Independent Core 
Proposal

It is proposed to add the following proposal to the TR 23.799 as an architecture solution for NextGen Network Architecture with Common Core support.
* * * Start of changes * * * *
6 Solutions

6.x
Solution X – Solution for Common Core support
Based on the high-level architecture requirements clause 4.1 and key issue#8 that were captured in this TR, the following presents the architecture framework for the NextGen system with Common Core based on the introduction of new network function, Multi-RAT Coordination Function (MRC):
Note: The proposed architecture framework described here requires further analysis by RAN 
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Figure 6.X-1: NextGen Architecture with Common Core Interface
Editor’s note: The support for non-3GPP access, interworking with EPC and roaming architecture is FFS. 
· 
  

· The NextGen network is partitioned into three parts as shown in Figure 6.X-1 above:

· NextGen Common Core part (NGC)

· NGC consists of common NextGen core network functions to support the multiple accesses:- such as mobility control and anchoring support for session continuity, session management, connection management, core-level QoS management, subscriber management, policy management, access control and authentication, charging and accounting, gateway selection, roaming support etc. 

· NextGen Access Convergence part (NGA)

· NGA consists of the Multi-RAT Coordination (MRC) function which supports the 3GPP , so that, an access technology specific function can be generalized into common access function for NGc to process and vice versa.  
· Editor’s note: MRC support for non-3GPP is FFS.
· The main functions of MRC are to support converged interface between NextGen access and NexGen Core, RAT specific mobility management (such as access restriction, paging, area registration, mobility state transition etc.) etc. 
Editor’s note: Details on the access dependent network functions are FFS.
Editor’s note: As for how to communicate with the NGc for subscription information is FFS.
· NextGen Access Technology Specific part (NGT)

· NGT supports the access technology specific functions for the 3GPP accesses.    
Note: The function of NGT is outside the scope of SA2.
· A common access interface (i.e. NC) is defined between NGC and NGA 

· Between NGA and NGT, the new interface, NR, is defined. 

· 

· 
· Between NGA and the NextGen UE, the new interface, AU, is defined.

· Between the NGc and the NextGen UE, the new interface, ANAS, is defined to support common access signaling (e.g. Session management, Authentication etc.) between the NextGen UE and the NextGen Core. 


· 




·  
* * * End of Changes * * * *
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