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Abstract of the contribution: This contribution proposed the further investigation on the design principles and the Next Generation Network Architecture reference model.
1. Introduction
This contribution proposes the further investigation of Solution 7.2 and clarifies the FFS in the solution.
2. Proposal
It is proposed to add further investigation of solution7.2 to TR23.799.
User Data Management in roaming case 
Visit-CP obtains UE profile from the Home data-layer, at least the following alternatives need to be considered:

Alternative 1) The Visit-CP directly interacts with Home-UDM, as today’s roaming paradigm (MME obtains UE profile from HPLMN HSS). The NG7’ interface is needed in this case and the NG9 interface could be removed.
Alternative 2) The Visit-CP interacts with Home-UDM via Visit-UDM. This roaming paradigm is based on inter-UDM (or inter-data layer) communication, largely simplifies network configuration, and allows the parameterization/interworking for specific roaming agreements in a centralized place (rather than affecting every CP).The NG9 interface is needed in this case and the NG7’ interface could be removed.

Alternative 3) The Visit-CP interacts with Home-UDM via Home-CP. The Home-CP obtains the UE profile from Home-UDM, selects and forwards the appropriate roaming profile to the Visit-CP. The NG8 interface is needed. And both the inter-UDM interface and the NG7’ interface could be removed.
In option 3, the Home-CP acts as proxy between Visit-CP and Home-UDM, and this is largely different with today EPC roaming paradigm and does not bring advantages.

The option1 and option2 are suggested to be taken further consideration.

Proposal 1: The Visit-CP interacts with Home-UDM directly or via Visit-UDM to obtain UE profile.

CP Functional Selection and Interaction 

Selection: Based on the key issue 7 agreement.

Interaction: Refer to key issue 7 agreement. And the following aspects are taken into consideration:

Aim at efficient communication, NF instances should interact directly with each other in one PLMN with the assumption that there is small number of NF instances in one PLMN. 
For roaming cases, multiple control plane core network functions in local PLMN are required to interact with multiple other control plane core network functions in Remote PLMN via interaction functions. The interaction function maintains the repository of the binding between the UE's identity and interface layer identity of the serving NF instances. This solution simplifies the routing information configuration and management on one NF instance in case of cross PLMN communication.
Proposal 2: The next generation core network architecture shall support NF selection and interaction. The NF selected Function maintains the information of the deployed NF instances and provides the candidate peer NF instance (s) to the requesting NF. Internal one PLMN, the NF instances interact with each other directly. And in Roaming cases, the next generation core network architecture assumes that NF instances in local PLMN are required to interact with other NF instances in Remote PLMN via interaction functions.
***** BEGIN 1st CHANGE *****
7.2
Consolidated architecture option 2
7.2.1
General
Key architecture principles:
-
Separate the UP and CP functions, allowing independent scalability and evolution
-
Allow for a flexible deployment of UP and CP functions, i.e. central location or distributed (remote) location 
-
Modularize the function design to enable flexible and efficient network slicing
-
Design the Network function and interactions in a way that enables leveraging NFV/SDN
-
Support a flexible information model with subscription, context and state information separated from network functions and nodes
-
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
-
Support capability exposure to accommodate various services and enable value-added services

-
Design an architecture that supports forward compatibility of R15 and R16 system 
-
Minimize Legacy interworking, for example towards circuit switched domain in the 2G and 3G networks
7.2.2
Non-roaming reference architecture and reference points

The NextGen architecture consists of the following functions:
NG Core Control Plane functions (NG-CP):

-
Authentication &Authorization

-
Mobility Management

-
Session Management 
-
Policy Control 

-
Charging Management (control part of enforcement of charging) 

-
Lawful intercept (control part of enforcement of LI)

-
NSSF: network slice selection function
NG Core User Plane functions (NG-UP):
-
Packet routing & forwarding

-
Traffic handling (e.g. QoS enforcement)

-
Mobility anchor
-
Session anchor 
-
Packet inspection
-
Lawful intercept (UP collection)

NG User Data Management (UDM):

-
Store user subscription data, policy data (e.g. on QoS and charging), session/user related context and state in a unified data layer. Such a unified data layer is to reduce redundant state information in multiple network functions. It also aims at "stateless" network functions, i.e., state and context information could be easily relocated and restored to benefit from virtualization.
Editor's note: whether the subscription data and the user state/session context can be implemented separately is FFS.

Capability Exposure Function (CEF)

-
Exposure information/capability to the 3rd party and/or UEs in proper manner for efficient service provision
The following figure depicts the non-roaming functional reference architecture
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Figure 7.2.2-1: Non-Roaming NextGen Architecture
The following reference points are illustrated in Figure 7.1.2-1:

NG1:
Reference point for the control plane between NextGen UE and NextGen Core.
NG2:
Reference point for the control plane between NextGen (R)AN and NextGen Core.

NG3:
Reference point for the user plane between NextGen (R)AN and NextGen Core.
NG4：
Reference point between NG Core Control function and NG User Plane Functions
NG5：
Reference point between NG Control function and Application Function
NG6:
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.
NG7:
Reference point between NG Core Control and NG User Data Management.
Editor's notes: The mechanism for the CEF interacting with the functions in the dash box is FFS.
Editor's notes: the details of NG1 and NG2 for non-3GPP access are FFS.
7.2.3
Roaming architectures
The Figure 7.2.3-1 introduces roaming (Home-routed) functional reference architecture.

.
The NG-CP in the VPLMN obtains UE profile from the home UDM (hUDM), two alternative solutions to achieve this:

Alt 1) The NG-CP in the VPLMN directly interacts with hUDM, as EPC roaming architecture (MME obtains UE profile from HPLMN HSS). The NG7’ and NG8 interfaces are used for interactions between HPLMN and VPLMN.
Alt 2) The NG-CP in the VPLMN interacts with hUDM via vUDM. This alternative is based on inter-UDM (or inter-data layer) communication. This simplifies network configuration, and allows the parameterization/interworking for specific roaming agreements in a centralized place (rather than affecting every CP). The NG8 and NG9 interfaces are used for interactions between HPLMN and VPLMN.
Editor's notes: the study will evaluate and select between Alt 1) and Alt 2).


[image: image3]
Figure 7.2.3-1: Roaming architecture: home-routed case
NG3':
Reference point between two NG User Plane functions, also including when connecting Visited NG User Plane Roaming function and Home NG User Plane function.
NG7':
Reference point between Visited NG Control Plane Function and Home NG UDM.

NG-8:   Reference point between VPLMN NG-CP and HPLMN NG-CP.
NG-9:   Reference point between vUDM and hUDM.
The Figure 7.2.3-2 introduces roaming (Local-breakout) functional reference architecture. The session related data of the UE may only stores in the vUDM instead of in the hUDM. Policy function in the NG-CP in HPLMN needs to interact with SM function in NG-CP in VPLMN.

[image: image4]
Figure 7.2.3-2: Roaming architecture: local-breakout case
NOTE:
the NG-CP functions between Home and Visited PLMN are not identical, although using the same naming, which are further illustrated in Section 7.2.4.
7.2.4
CP function illustration
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Figure 7.2.4-1: Function illustration of NextGen architecture
The functions of NG-CP are illustrated in the Figure 7.2.4-1

- MM: Mobility management
- SM: Session management
- CM: Charging management
- AU: Authentication &Authorization
- PCF: Policy control function
- LI: Lawful intercept (control part of enforcement of LI)
- NSSF: network slice selection function 

Editor's note: the NSSF could be extended to select NG-RAN slice instances if RAN is sliced based on RAN's decision. The name of NSSF and the location is FFS based on progress of Key Issue#1.
NG-CP functions are enabled/composed on demand, as required by the specific scenarios. For each CP function (e.g. PCF), an associated UP function (e.g. traffic handling for QoS enforcement) is chained into the data path.

NG-UP functions may support a set of operations (e.g., data forwarding, policy enforcement, traffic detection). The exact functions will be determined by related Key Issues, e.g., KI#4. 
The modularity of the functions are determined by the progress of the related function definition key issues. 
Editor's note: whether the NFs are standalone and the interfaces between the NFs inside the NG-CP need to be specified is FFS.
The NF selection function maintains the information of the deployed NF instances and provides the candidate peer NF instance (s) to the requesting NF. Within one PLMN, the NF instances interact with each other directly. And in Roaming cases, NF instances in VPLMN interact with NF instances in HPLMN via interaction functions.
Editor's note: the detailed interconnection procedures and the Selection & Interaction function among the control plane network functions is based on Key Issue 7 agreement and other related issues.
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Figure 7.2.4-2: Function illustration of NextGen architecture - Interacting and Selection
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Figure 7.2.4-3: Function illustration of NextGen architecture: local-breakout case
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Figure 7.2.4-4: Function illustration of NextGen architecture: home-routed case
***** End of CHANGE *****
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