SA WG2 Temporary Document

Page 1

SA WG2 Meeting #114
S2-161754
11 - 15 April 2016, Sophia Antipolis, France
(revision of S2-16xxxx)
Source:
ZTE Corporation, CATR
Title:
Network Function communication
Document for:
Approval
Agenda Item:
6.10.2
Work Item / Release:
NextGen / Rel-14
Abstract of the contribution: In this contribution, it is proposed a new solution to address the network function communication key issue.
Discussion
This contribution proposes a solution for key issue x on NF communication. 

Traditional network node includes two parts: the functionality handling part and the interface handling part. These two parts are coupled together to establish a network node. For example in the following figure, the MME includes the Connection Management, Mobility Management, Session Management handling, as well as the S1/S6a/S10/S11 interface handling(message code and decode). 
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In 5G Network Function concept is used for functionality handling instead of network node. The advantage of Network Function is that the functionality can be designed as component and combined flexible to Network Function. It is desired that the Network Function focus on the functionality itself, while using a generic information exchange protocol to communicate with other Network Functions. It will simplify the design of the network function, i.e. don’t need to consider the real protocol of the communication peer supports.

The principle of the new solution is to decouple the network function and interface function as shown in the following figure.
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The following are the highlights of this solution:
a) Interface Function is decoupled with Network Function.

b) Network function focuses on the functionality handling. The communication content between two Network Functions is described by using a generic information exchange protocol so the Network Function doesn’t need to care about whether the real protocol of the communication peer supports. 
c) Interface Function provides connectivity service to Network Functions, i.e. connectivity to other Network Functions via NGi or to Legacy Node via legacy interface.
d) The Network Function use same NGi interface to both the target Network Function and the Interface Function. The Interface Function delivers the NGx message transparently over NGi. In case connection to Legacy Node, the Interface Function performs protocol conversion.

e) Network Function can communicate with other Network Functions directly if they can reach each other, i.e. support same transportation layer protocols. If Network Functions support different transportation layers, the Interface Function shall be used for communication with each other.

f) Function Management is used for Network Function/Interface Function registration and discovery.

It is proposed that the interfaces between the different Network Functions should be standardized by 3GPP. 
The following is the message flow example to establish connectivity between two Network Functions.
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Step 1, The Network Function A decides to establish a new session with Network function B.It sends Function Discovery Request message to Function Management, including the request network function type.
Step 2, The Function Management determines if a local Network Function B should be selected or not. If local Network function B is selected it sends Function Discovery Response message including a routable address of Network Function B. If the Function Management decides not to select a local Network Function B it sends Function Discovery Response message including a routable address of Interface Function A.

Step 3, If the Function Management response with a routable address of the Network Function B, it sends Session Establishment Request message to Network Function B directly, including necessary information for session establishment.

Step 4, The network Function B establishes the session context per request and sends Session Establishment Response to Network Function A.

Step 5. If the Function Management response with a routable address of the Interface Function A, the Network Function A sends Session Establishment Request message to Interface Function A, including necessary information for session establishment.

Step 6, The Interface Function A decides the Interface Function B address by using DNS mechanism. For example when the MME sends Create Session Request to SGW, the MME decides the SGW address via DNS query by use of APN and TAI. The Interface Function A sends Session Establishment Request message to Interface Function B, including necessary information for session establishment.
Step 7, The Interface Function B performs Network Function discovery procedure as described in step 1 and 2 and a routable address of local Network Function B is responsed.

Step 8, The Interface Function B sends Session Establishment Request message to Network Function B, including necessary information for session establishment.

Step 9, The Network Function B establishes the session context per request and sends Session Establishment Response to Interface Function B.
Step 10, The Interface Function B sends Session Establishment Response to Interface function A.

Step 11, The Interface Function A sends Session Establishment Response to Network Function A.

Proposal

It is proposed to approve the following changes in TR23.799.

/******************* Start of Change *************/
6.7.X
Solution #: Solution of decoupling Network Function and Interface Function
6.7.X.1
Architecture description
Editor's Note: This clause will contain e.g., terminology, overview, architecture description of the solution. 

This solution addresses the key issue 7 on Network Function interconnection.

The Network Function and the Interface Function are decoupled. The Network Function focuses on the functionality handling and uses a generic information exchange protocol to communicate with other Network Functions. The Interface Function provides connectivity service to Network Functions. The high level architecture of this solution is shown in the following figure.
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Figure 6.7.x.1-1 High level architecture

The following is the high level of principle of this solution.
a) Interface Function is decoupled with Network Function.

b) Network Function focuses on the functionality handling. The communication content between two Network Functions is described by using a generic information exchange protocol so the Network Function doesn’t need to care about whether the real protocol of the communication peer supports. 

c) Interface Function provides connectivity service to Network Functions, i.e. connectivity to other Network Functions via NGi or to Legacy Node via legacy interface.

d) The Network Function use same NGi interface to both the target Network Function and the Interface Function. The Interface Function delivers the NGx message transparently over NGi. In case connection to Legacy Node, the Interface Function performs protocol conversion.

e) Network Function can communicate with other Network Functions directly if they can reach each other, i.e. support same transportation layer protocols.
f) Function Management is used for Network Function/Interface Function registration and discovery.
NOTE: It is proposed that the interfaces between the different Network Functions should be standardized by 3GPP. 

6.7.x.2
Function description
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.
The following is the message flow example to establish connectivity between two Network Functions.
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Figure 6.7.x.2-1 Message flow to establish connectivity between two Network Functions
Step 1, The Network Function A decides to establish a new session with Network Function B. It sends Function Discovery Request message to Function Management, including the Requested Network Function Type.

Step 2, The Function Management determines if a local Network Function B should be selected or not. If local Network function B is selected it sends Function Discovery Response message including a routable address of Network Function B. If the Function Management decides not to select a local Network Function B it sends Function Discovery Response message including a routable address of Interface Function A.

Step 3, If the Function Management response with a routable address of the Network Function B, it sends Session Establishment Request message to Network Function B directly, including necessary information for session establishment.

Step 4, The Network Function B establishes the session context per request and sends Session Establishment Response to Network Function A.

Step 5. If the Function Management response with a routable address of the Interface Function A, the Network Function A sends Session Establishment Request message to Interface Function A, including necessary information for session establishment.

Step 6, The Interface Function A decides the Interface Function B address by using DNS mechanism. For example when the MME sends Create Session Request to SGW, the MME decides the SGW address via DNS query by use of APN and TAI. The Interface Function A sends Session Establishment Request message to Interface Function B, including necessary information for session establishment.

Step 7, The Interface Function B performs Network Function discovery procedure as described in step 1 and 2 and a routable address of local Network Function B is responsed.

Step 8, The Interface Function B sends Session Establishment Request message to Network Function B, including necessary information for session establishment.

Step 9, The Network Function B establishes the session context per request and sends Session Establishment Response to Interface Function B.

Step 10, The Interface Function B sends Session Establishment Response to Interface function A.

Step 11, The Interface Function A sends Session Establishment Response to Network Function A.

6.7.x.3
Solution evaluation
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
/******************* End of Change *************/
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