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Abstract of the contribution: Consolidate the overall architecture based on current requirement, assumption, interim agreement and commonalities among architecture options.
1
Introduction

This proposal aims some step forward further compared with the “Initial High level architecture view for NextGen System” in Section 4.2.1.
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2
Architecture related agreement
2.1
Architectural Assumptions

The following text from TR 23.799 v0.8.0 Section “High level Architectural Requirements”
5
Support a separation of Control plane and User plane functions.
17
Support roaming:

a)
As part of roaming, the architecture shall support both routing of user traffic entirely via the VPLMN and routing of the user traffic back to the HPLMN.

19
Support network slicing.

27
Support a flexible information model with relationships between user related managed data, and with a level of abstraction sufficient to be independent of any specific protocols.

2.2
Architecture related interim agreements
On Slicing in Section 8.2:

3.
If a network deploys network slicing, then it may use UE provided network slice selection assistance information to select a network slice.

7. 
The CN part of network slice instance(s) serving a UE is selected by CN not RAN.

On QoS in Section 8.3, agreement shows that UP functions should perform downlink marking as bullet 10, 11, 12.

The agreement on MM & SM interaction in 8.7
2. The MM selects the SM functions for the PDU sessions. MM may select different SM functions for different PDU sessions.

3. MM forwards SM related NAS information to the SM function.

4. MM stores the identification of serving SM function(s) of UE and SM stores the identification of serving MM function of UE.
Function Interconnection: 
1.
Any two NFs interacts with each other directly while avoiding the functional and signalling impact on unrelated NF.
3.
The NF selection and discovery shall be supported.
3
Key features among architecture options

1)
Separated MM and SM control functions (Solution 7.1, 7.2, 7.4, 7.6)

-
In the home-routed roaming architecture, the MM control function will be part of visiting PLMN while the SM control function will be within the home PLMN. 

-
Support for UE simultaneously accessing multiple network slices: the MM functionality should be part of common control function while the SM functionality should be part of slice specific control function

2)
Standalone Authentication function: For supporting unified authentication framework and for supporting UEs which may support only subset of 5G functionality (e.g. not supporting MM functionality), the Authentication function should be separate from the MM function.(Solution 7.1, 7.2, 7.4, 7.6)
3)
PUD Session related handling function, which includes charging, QoS, LI, etc. Such functions may be different compared to the basic access establishment related functions. Such functions can be implemented through enhancing the SM function. (Solution 7.1, 7.2, 7.4, 7.6)
4)
Flexible UP achieves efficient user data path. The distributed UP and local data network deployed closed to the location of the UE effectively reduces transmission delay. (Solution 7.3, 7.6)
5)
Introduce common UDM function, providing a unified data layer for the storage of subscription, context and policy data. A Subscriber DB is responsible for subscription profile and policy profile management. This aims at unified data layer and achieve “stateless” CP functions. (Solution 7.2, 7.4)
6)
Network slicing support. The network shall select the proper slice for the UE. Enable the system to build slices to meet variant scenarios with differentiated functions. (Solution 7.2)
7)
Interconnections among CP functions. The architecture shall make a scalable, efficient and simplified interconnection model for CN control plane NFs. Cost-effective and agile for development and for deployment. (Solution 7.1, 7.2, 7.4)

4
Proposal

The following consolidated architecture is proposed captured in the TR 23.799. Note that the Solutions related are hig
The YELLOW highlighted text is for reference and will be removed if the text is agreed.
* * * First changes * * * *

8.x
Interim Agreements on the Overall Architecture
8.x.1
Architecture principles
Key architecture principles:

-
Separate the UP and CP functions, allowing independent scalability and evolution (Solution 7.1, 7.2, 7.4)
-
Allow for a flexible deployment of UP and CP functions, i.e. central location or distributed (remote) location (Solution 7.2, 7.3, 7.4, 7.6)
-
Modularize the function design to enable flexible and efficient network slicing (Solution 7.1, 7.2, 7.4, 7.6)
-
Separated Authentication and Mobility management for supporting unified authentication framework and for supporting UEs which may support only subset of 5G functionality (e.g. not supporting MM functionality)
-
Separated mobility management and session management, they are significantly different on access handling and PDU session handling. Separated MM and SM enables independent evolution and scaling (Solution 7.1, 7.2, 7.4, 7.6)
-
Design the Network function and interactions in a way that enables leveraging NFV/SDN (Solution 7.1, 7.2, 7.4)
-
Support a flexible information model with subscription, policy, context information separated from network functions and nodes (Solution 7.2, 7.4, 7.3/7.6)
-
Minimize access and core network dependencies by specifying a converged access-agnostic core with a common AN - CN interface which integrates different 3GPP and non-3GPP access types (Solution 7.1, 7.2, 7.3/7.6, 7.4)
8.x.2
Non-roaming reference architecture and reference points
The NextGen architecture consists of the following functions illustrated as the Figure 8.x.2-1:
NG Core Control Plane (NG-CP) consists of the following functions:

-
MIF, Message Interconnection Function. Termination of the protocol between NG-CP function and function outside of CP e.g., UE, NG-UP NAS termination and routing function for proper NG-CP NF. (Solution 7.1, 6.7.2, 7.2, 7.4 (Refer to MRFF and NAS termination function))
-
NF Repository Function (NRF): It provides NFs registration and discovery functionality so that NG-CP NFs can discover each other and communicate directly without making message pass through MIF.  (Solution 6.7.2)
-
AU: Authentication & Authorization. Performs authentication process with the UE. (Solution 7.1, 7.2, 7.4, 7.6)
-
MM: Mobility Management. Handles the UE mobility state machine.  (ALL Solutions in Section 7)
-
SM: Session Management. Allocation of UE IP address, User plane function selection, enforcement of policy and charging rules, etc. It may also consist of the control part of enforcement of Charging and Lawful Intercept functions. (Solution 7.1, 7.2, 7.4, 7.6)
-
PCF: Policy Control Function. Provides dynamic policies for QoS enforcement, charging control, traffic routing, etc. (ALL Solutions in Section 7)-
NSSF: Network Slice Selection function (Solution 7.2)
The MIF is introduced to make the NG-CP functions independent on the protocol.  The MIF decrypt the NAS message and forwarding the NAS-application related message (e.g., NAS-MM, NAS-SM) to the corresponding CP function, where the NAS application related message content is handled.  Therefore, update the NAS-application related message does not need to update the MIF. If there are multiple instances of one CP function, e.g., MM instances, the MIF routes the control plan message to the proper one. The MIF may maintain the session and protocol related state.
The NG-CP NFs (e.g., MM, SM) may be different for scenarios supported by variant Network Slices. 
NG Core User Plane (NG-UP) function, a generic user-plane architecture supporting various operations and functionalities such as: (ALL Solutions in Section 7)
-
Packet routing & forwarding

-
Traffic handling (e.g. QoS enforcement)

-
Mobility anchor

-
Optional functionalities such as Packet inspection, Lawful intercept (UP collection)

There may exist multiple NG-UP functions in one PDU session to offload traffic to the local DN. 
UDM, NG User Data Management. It stores three types of user data, i.e., subscription, policy (e.g. on QoS and charging), session related context (e.g., UE location) in a unified data layer. This reduces redundant state information in multiple NFs and aims at "stateless" CP functions. (Solution 7.2, 7.4)
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Figure 8.x.2-1: Non-Roaming NextGen Architecture
The following reference points are illustrated in the Figure 8.x.2-1:
NG1:
Reference point for the control plane between NG UE and NG Core.

NG2:
Reference point for the control plane between NG (R)AN and NG Core.

NG3:
Reference point for the user plane between NG (R)AN and NG-UP.

NG4：
Reference point between NG-CP function and NG-UP Functions

NG5：
Reference point between NG-CP function and Application Function

NG6:
Reference point between the NG-UP and the data network. Data network may be an operator external public or private data network or an intra-operator data network.

NG7:
Reference point between NG-CP function and NG User Data Management.
NG10, NG11, NG12, NG13, NG14, NG15:
Reference point of the NG-CP NFs such as AU, MM, SM, PCF, NRF, NSSF, through which other NG-CP functions can invoke them for service. Those interfaces are independent on the communication protocol.
8.x.3
Roaming reference architectures
The Figures 8.x.3-1 and 8.x.3-2 introduces roaming functional reference architectures for local-breakout and Home-routed scenarios.

For the local breakout case, the visited CP function fetches UE home subscription/policy data through NG8 from hUDM. The home PCF plays a role that controls how the user subscription and policy related data will be provided to to the visited PLMN CP functions, e.g., the visited PCF, MM.
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Figure 8.x.3-1 Roaming reference architecture - local breakout scenario
NG8: Reference point between VPLMN NG-CP MIF and HPLMN NG-CP MIF.
Editor's note:
whether there is reference point between vUDM and hUDM is FFS.

For the home-routed case, the UE session related state will be stored both in the vUDM and hUDM. To setup and maintain the home-routed session, the VPLMN NG-CP NFs need to communicate with HPLMN NG-CP NFs such as PCF and SM though the MIF with NG8.  In the HPLMN, the PCF provide SM with policy which further be executed in the NG-UP.
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Figure 8.x.3-1 Roaming reference architecture – home routed scenario
NG3':  Reference point between VPLMN UP function and the HPLMN UP function.
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