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1 Introduction

This document describes some basic principles, structure and process for the interworking of the NGN, and can be used as the basis and starting point for further study of NGN interworking.
2 Requirements for NGN Interworking

2.1 Interworking Types

The following three types of interworking need to be considered for the NGN: 

(
Inter-domain interworking: The interworking among NGNs of different operators. The NGN managed by each operator is an operator domain. 

(
Inter-area interworking: The interworking among different areas of the same operator network. For example, for a national operation network, it is usually divided by province (or municipality) for the management purpose. 

(
Inter-network interworking: The interworking between the NGN and other types of networks in the same operator network. It focuses on the interworking between the NGN and the GSTN/H.323 networks. 

2.2 Interworking Requirements

The interworking requirements are as follows:

(
Deployment of interworking points: During the network planning, the specified interworking points should be set, via which the inter-domain, inter-area or inter-network interworking can be accomplished. 

(
Interworking filtering: Both parties for the interworking should sign an agreement in advance to decide the interworking scope, authentication and authorization mode, and execute the operation management layer commands via policy control to adjust the interworking function. 

(
Interworking admission control: It is necessary to decide whether to allow the interworking call access based on the network resource configurations and the current traffic condition. 

(
Protocol interworking: It is necessary to ensure the interworking among different protocols and the completion of interworking calls. 

(
Interworking charging: The interworking points must have the ability to provide charging information of the incoming and outgoing interworking calls to support the settlement between the interworking parties. 

2.3 Interworking Technologies

The major interworking technologies are as follows: 

(
Interworking network architecture: Supports the network architecture and interfaces for different interworking types. 

(
Hierarchical interworking technology: The interworking implementation comprises functions in the call control layer, the bearer layer and the application layer. Among them, the application layer functions are policy control and resource coordination for the specific services in the interworking domain; the call control layer functions are addressing, routing and call state control among the interworking domains; and the bearer layer functions are media stream connection and necessary media format conversion. The implementation technologies of these functions must be determined. 

(
Interworking protocol technology: It studies the protocol mapping and process control of the interworking among networks of different types. 

3 Common Interworking Architecture of the NGN

Whatever the interworking type is, the network architecture based on the gateway or the IWF (Interworking Function unit) is adopted, as shown in Fig. 1. 
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Fig. 1 Common Interworking Architecture of the NGN

The interworking gateways fall into four types: 

(
Inter-network IWF unit 1 (IWFG): Supports the interworking between the NGN and the traditional circuit switched GSTN, which is the intra-domain interworking. 

(
Inter-network IWF unit 2 (IWFH): Supports the interworking between the NGN and the H.323 network, which is the intra-domain interworking. 

(
Inter-domain IWF unit (IWFD/IWFI): Supports the interworking among the NGNs (where, IWFD is the IWF unit among different domestic NGNs, while IWFI is the IWF unit among foreign NGNs), which is the inter-domain interworking. 

(
Inter-area IWF unit (IWFR): Supports the interworking among different areas in the NGN (not indicated in the above figure).

4 Interworking Architecture and Process of the NGN

According to the basic interworking requirements, the interworking involves interactions among the management layer, the control layer and the bearer layer to complete the interconnection and interworking functions in multiple aspects, such as application services, network resources, call states, and charging and settlement. 

The functional structure for the above hierarchical interworking is shown in Fig. 2, where Adm is the domain management entity, TRM/BB is the resource manager/broadband agent, SSW is the network control entity, IWF is the interworking entity and BR is the bearer entity. 
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Fig. 2 Functional Structure of Hierarchical Inter-domain Interworking 

As shown in the above figure, U1 is a terminal user in Domain 1 and U2 is one in Domain 2. They set up the communication through the following process: 

1)
U1 sends a call request to SSW1. 

2)
SSW1 decides the operation domain where the called user is via the address resolution, and forwards the call request to IWF1. 

3)
IWF1 sends the inter-domain access request to IWF2. 

4)
IWF2 requests TRM2/BB2 to conduct admission control. 

5)
TRM2/BB2 decides to allow the admission of the call based on the set inter-domain interworking agreement and the available network resource condition, and responds to IWF1. 

6)
IWF1 decides BR1 (border gateway), the access point for inter-domain communication bearer, starts the bearer control process to BR1, and initiates the call control process to IWF2. 

7)
IWF2 decides BR2 (border gateway), the access point for inter-domain communication bearer, starts the bearer control process to BR2, and coordinates with IWF1 to complete the call control process. 

8)
IWF2 forwards the call request to SSW2. 

9)
SSW2 forwards the call request to U2. 

10)
After UA2 answers, the complete RTP path via the interworking access points BR1 and BR2 is set up. U1 and U2 start the communication. 

11)
Upon end of the communication, BR1 and BR2 report the charging statistics information to IWF1 and IWF2. 

Functions and protocols of the related interfaces are given as follows: 

(
A interface: The call/session control interface that uses the SIP protocol

(
B interface: The bearer control interface  that uses the H.248/MGCP protocol

(
C interface: The bearer layer interface that uses the RTP protocol (or other protocols, depending on the application)

(
D interface: The application control interface that uses the RSVP/OSP protocol

(
E interface: The policy management interface that uses the COPS protocol

(
F interface: The inter-domain management interface that uses the interworking agreement configured. 

5 Proposal

Propose to add this paper to related documents of WG2.









































































	Contact:
	<Hong Jun>

<ZTE Corporation>

<P.R.China>
	Tel: +86-25-52871310

Fax: +86-25-52871000

Email:hong.jun@zte.com.cn

          tu.jiasun@zte.com.cn

	Attention: This document is an internal ITU-T Document intended only for use by the Member States of the ITU, by ITU-T Sector Members and Associates, and their respective staff and collaborators in their ITU related work. It shall not be made available to, and used by, any other persons or entities without the prior written consent of the ITU-T.

	

	All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior written permission of the source/author of this document.



_1155818302.vsd
Cloud


H.323
network


NGN


GSTN


IWFD


IWFH


IWFI


Another NGN


International NGN


IWFG



_1155818997.vsd
IBM 兼容机

















Domain1





Call control layer





                 BR1     
  Bearer layer    


IWF1


SSW1


TRM1/BB1


D


Adm


E


B

















Domain2











            
            BR2



SSW2


IWF2


TRM2/BB2


Adm


U1


 U2


F


A


C



