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1  Introduction

For the Next Generation system, a lot kinds of services and devices are continued evolved to simultaneously connect through multiple interfaces for variety of radio technologies, such as (e)LTE, 5G sub 6 GHz, 5G high band, and even non-3GPP RATs, etc. Since the interworking architecture today often imposes more complex and non-optimal network architecture and configuration management, 5G is expected to provide efficient, flexible and fast ability for introduction of new services and future technical evolutions. This contribution proposes a high-level architecture of the access independent Next Generation Network with the interface and the functions split between RAN and CN.
2  Next Generation Network Architecture

2.1  Description of Architecture
For an overall system architecture that allows any access technology to be connected to the common CN, including technologies unknown at the time of initial 5G system, the design of the Next Generation RAN and CN should be functionally decoupled and be interconnected via converged RAN-CN interface(s). 
According to TR23.799 in section 6.8:
6.8.1.1
Architecture description
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 Adaptation Function (MRA):
NOTE: The proposed architecture framework described here requires further analysis by RAN.
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Figure 6.8.1-1: 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 6.8.1-1 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, core-level QoS management, subscriber management, policy management, access control, charging and accounting, gateway selection, roaming support etc.
-
NextGen Access Convergence part (NGA)
-
NGA consists of the Multi-RAT Adaptation (MRA) function which supports the 3GPP access, so that, an access technology specific function can be generalized into common access function for NGc to process and vice versa.
Editor's Note: MRA support for non-3GPP is FFS.
-
The main functions of MRA are to support converged interface between NextGen access and NextGen 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: How NGA 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 interface (i.e. NC) is defined between NGC and NGA
-
Between NGA and NGT, the new interface, NR, is defined. NR may be different among different RATs.
-
Between NGT 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 signalling (e.g. Session management, Authentication etc.) between the NextGen UE and the NextGen Core.
In the next section, we will look further to the architecture of Next Generation RAN.
· Next Generation RAN: 
The detail of Next Generation RAN is shown as Fig1.
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Fig 1  Next Generation RAN Architecture
In order to support converged interface between Next Generation RAN and CN, Multi-RAT Adaptation (MRA) is introduced in Next Generation RAN. MRA is located in NGA.
· MRA:
· MRA consists of upper layer of access dependent network function, so any RAT (lower layers) can be generalized into it and then communicate to Next Generation CN and vice versa. 
· In addition, MRA may provide the function to support the interworking between non-3GPP and 3GPP. 
· Between the upper layer and lower layer of each 3GPP RAT, and between non-3GPP access and non-3GPP control, a new interface(Nr) is introduced, which may be different among different RAT. Considering the future capability requirement of the fronthaul interface (e.g. latency, bandwidth) and the service it supplies, the function split between lower-layer part and upper-layer part are various, which needs further study and evaluation.
2.2 Functions of Next Generation RAN
The 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 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 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 
The NGT and the functional split options of fronthaul will be finalized after the study and solution decision is based on the evaluation result.
Therefore, we have the following proposal:
Proposal: RAN3 is kindly asked to discuss and approve the architecture of Next Generation RAN.
3  Conclusion
The following text proposal is suggested to be captured into the TR 38.801.
X.1 Next Generation RAN
The architecture of Next Generation RAN is shown as Figure x.1.1.
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Fig x.1.1  Next Generation RAN Architecture
In order to support converged interface between Next Generation RAN and CN, Multi-RAT Adaptation (MRA) is introduced in Next Generation RAN. MRA is located in NGA.
- MRA:
· MRA consists of upper layer of access dependent network function, so any RAT (lower layers) can be generalized into it and then communicate to Next Generation CN and vice versa. 
· In addition, MRA may provide the function to support the interworking between non-3GPP and 3GPP. 
-Between the upper layer and lower layer of each 3GPP RAT, and between non-3GPP access and non-3GPP control, a new interface(Nr) is introduced, which may be different among different RAT. Considering the future capability requirement of the fronthaul interface (e.g. latency, bandwidth) and the service it supplies, the function split between lower-layer part and upper-layer part are various, which needs further study and evaluation.
X.2 Functions of Next Generation RAN
The 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 set of functions are as follows :

· Control Plane

· Coordinate the inter-technology operations across multi-access

· 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 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. 
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