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1. China’s Efforts on Standardization in soft-switch field

CCSA (China Communications Standardization Association) network and switch technology committee has started formulating related specification and standard on soft switch system since 2001, and has issued a total of 59 specifications, including equipment specification, protocol specification, interface specification and service-related specifications etc. The industry standard of soft switch technology is the first standard system in China that covers all key technologies in the soft switch sector. This standard system can not only be used to guide research and development of domestic products related to soft switch technology, but also serves as the technical foundation for soft switch labs of big domestic operators and for developing business service, exerting huge and far-sighted influence on the thinking of domestic network evolution towards NGN. 

Since its issuance, the industry standard on soft switch technology has been taken by MII as the technical code for soft switch related technologies and the testing standard for network access, which provides technical monitoring to guarantee safe operation and interconnectivity of telecom network products. The formulation of industry standard on soft switch technologies also drives development of related products, network application and new network service in the whole telecom sector, greatly contributing to the creation of a new business model, sound profit-making service and growth of GDP. In order to regulate and put in place the soft switch technology and related equipments as quickly as possible, the standard specifies equipment, application protocols and services. With four years of studies, the standard has become quite complete in these three aspects.

(1) General Requirements

This standard describes the system architecture of soft-switch based NGN switch system, specifying function requirements and technical indicators, service requirements and interface protocols of all equipments in the NGN switch system without reference, providing guarantee for equipment interconnectivity from various vendors, feasibility for building NGN network in complex environment and scientific and comprehensive technical foundation for building a safe and reliable NGN.  

(2）Equipment Specifications 

The equipment specifications mainly include technical specifications and testing specifications of soft switch related equipments. So far, the equipments with standard serial number already issued or undergoing examination and approval process are: soft switch equipment, IP relay media gateway equipment, ATM relay media gateway equipment, integrated access media gateway, multi-media gateway equipment, integrated access equipment, signaling gateway, media server, IP telephone media gateway controller etc.

（3）Protocol Specifications

Protocol specifications mainly include protocols of soft switch system application. So far, protocol specifications with standard serial number already issued or undergoing examination and approval process are: H.248 protocol、PARLEY、MGCP protocol、SIP protocol、SCTP、BICC protocol、M3UA、M2PA etc.

（4）Service Specifications

Service specifications mainly include various soft switch services. So far, specifications already issued or undergoing examination and approval process are: service system overall technical requirements, number identification services, call forwarding services, multi-party calling, click on dial service, and video multi-media service.

With years of studies, the soft switch standard has become a complete system, which is the result of cooperation of operators, manufacturers and research institutions. 

Soft switch is a hot topic for discussions and testings by all operators. This standard provides complete support for soft switch testing by operators, in areas ranging from standard to testing, from system to equipment and protocols, offering direct solutions to outstanding issues to be considered in deploying soft switch network, such as networking, numbering, service and interconnection, laying sufficient technical foundation for commercialization of soft switch network. This is of significant reference value to soft switch network deployment and service provision   

The soft switch based standard has been widely applied in both China and abroad. Domestic operators have already invested 10 billion Yuan for next generation switch network. Related equipments have been widely used in more than 50 countries and regions, with capacity of over 78 million lines and sales over 13 billion Yuan. All these produce good economic and social benefits in China and international market, providing new business model and significant profit growth engine, positively contributing to the GDP growth. Without this standard, there would be no uniformity and interconnectivity for evolution of next generation switch network, and no commercialization and product research and development of next generation network products.  

NGN is the focus of studies in the current international standardization efforts. Considering our service provision, network evolution and the industry development, network switch technology committee will systematically study the NGN related service requirements, network system architecture, signaling protocol, service quality, security and network convergence.  The committee will also have pre-studies for less mature project and issue standard for mature projects. The priority will be given to studies on service requirements, including means of provision of next generation network, comparison of various open interfaces, standardization of open services, such as API (Parlay， Parlay X), protocol mapping etc, overall requirements of NGN services, service interconnection requirements and means. The committee will conduct studies on NGN framework, standard for fixed network intelligence, fixed and mobile network convergence technology, NGN network, QoS system architecture, NGN network security technology, means of NGN network evolution. In areas of signaling and protocol, we will continue to study IPQOS control protocol and improve SIP based protocol. In areas of terminal, we will put the emphasis on studies of the multimedia terminal standard.     

2. China’s Contribution to NGN Standardization in ITU-T

From 2005 to February, 2006, China has submitted 270 documents on NGN to ITU-T SG11/13/19/FG, of which 80.7 percent are adopted. The documents providers include CATR under MII, China Telecom, Huawei Technologies, ZTE and ASB.  

These documents touches areas of service requirements, framework system, service quality, security, future carrying network, network evolution,signaling, FMC and user database etc. 

The overall level of these documents is improving and some of the documents are adopted as the basis for international proposal. Breakthroughs are made especially in the following areas: 

1） Resource control: including signaling and other requirements   

2） Call server based PSTN/ISDN simulation services: system architecture and network enabling
3） Future carrying network technologies: requirements and system architecture
4） Requirements and enabling means 
China has successfully kicked off international soft switch based NGN standard studies. The soft-switch based NGN international standard has already been formulated. Besides, we offered multiple international standard drafts. All these build our academic position in NGN area and provide important technical basis for operators to proceed their network transformation.

This table shows the China’s standard drafters in TIU－TSG13.   
	Study Group
	Draft proposal number
	Title
	Working unit of the drafter
	drafter

	SG13
	Y.FPBN-req
	General requirements of Future Packet Based Network
	MII CATR
	He Baohong

	
	Y.FPBN-arch
	High level architecture of Future Packet Based Networks
	MII CATR
	He Baohong

	
	Y.PIEA
	PSTN/ISDN emulation architecture
	China Telecom
	Zhang Yuan

	
	Y.csem
	General requirements for Call Server based PSTN/ISDN Emulation
	China Telecom
	Zhu Xiaojie

	
	Y.ngn-upt
	UPT service over NGN
	China Telecom
	Niu Yingbin

	
	Y.ngn-rtconv
	IMS-based real time conversational voice services
	China Telecom
	Niu Yingbin

	
	Y.FMC-PAU
	FMC service scenario by using PSTN as the fixed Access network for UMTS network
	China Telecom
	Shi Minrui

	
	Y.123.qos
	A QoS control architecture for Ethernet-based IP access networks
	Huawei Technologies
	Yang Daoyan Li Ning

	
	Y.racf
	Requirements and architecture for Resource and admission control in NGN
	Huawei Technologies
	Li Ning

	
	Y.FMCReq
	FMC General requirements
	Huawei Technologies
	Zhang Baofeng

	
	Y.FMCArc
	FMC Architecture and framework
	Huawei Technologies
	Zhang Baofeng

	
	Y.e2eqos.1
	Requirements and framework for end-to-end QoS in NGN
	ZTE
	Mo Li

	
	Y.vpn-QoS
	QoS Support for VPN services – Framework and characteristics
	ZTE
	Mo Li

	
	Y.ipaqos
	A QoS Framework for IP-based access networks
	ZTE
	Mo Li

	SG11
	Q.rcp.3
	Protocol at the  Re Interface
	MII CATR
	Xu Heyuan  Deng Dongfeng

	
	Q.user_data
	Organization of NGN service user profile data
	China Telecom
	Niu Yingbin

	
	Q.NGN-trx.profile
	NGN transport user profile data
	China Telecom
	Niu Yingbin

	
	Q. sup_req
	Signaling requirements on the interface between SUP-FE and S-CSC-FE
	China Telecom
	Zhu Xiaojie

	
	Q.rcp.2
	Protocol at the Interface between Resource and Admission Control Network Elements
	China Telecom
	Yang Mingchuan


3. Thinking in Network Evolution

So far, the main thinking of domestic operators on network is to optimize network structure, integrate network resources, improve operational efficiency and lower network investment cost. The technology adopted is to use mature technologies, steadily proceed network evolution and actively develop value added services. 

。

In the evolution of voice network, China will actively adopt soft switch technologies and fixed network intelligence technologies. The soft switch application is one of the major marks for fixed network transformation. Soft switch technology has already become the important technical means for network evolution. So far, the soft switch has been introduced into long distance telephone network and tandem layer. Special attention will be given to the interconnection among vendors during implementation process. The import of soft switch enables transformation from circuit switch based network into package based network. The highlight is that the service provision is orderly, controllable and manageable, which is different from general IP based service. While IP based value added service is added as a new service type to this category.  

Building an intelligent fixed network is an efficient solution to add value to the incumbent network and ensure evolvement towards future network. It can make full play to the potential and advantage of fixed network, maximizing economic benefits of fixed network and greatly improving customer centered network management capacity. Intelligent fixed network can efficiently identify and trigger value added services, enabling centralized data management, user number portability, user profile based service triggering capacity and improving the network operational and maintenance efficiency, thus screening out the difference of switch functions and enhancing service provision capacity. 

In IP transport layer, China is using the latest technologies with good maturity to build a scalable, highly available and integrated service carrying platform with good QoS and security guarantee. It adopts MPLS, an international mainstream technology for MAN optimization and upgrading, enabling various service capabilities such as VPN, and further clarifies the network levels. By segregating layer 2 and layer 3, we build a clearly structured three layer router network (MAN backbone network) and a two layer access network (broadband access network). By leveraging the large capacity, few nodes, and the wide coverage of broadband access network, we effectively reduce the number of physical and logistic connection in IP MAN and deploy network quality differential capability. By deploying differentiated service mechanism in IP MAN, we provide varied services of diverse QoS levels for different users and service providers. We started centralized management and control and use broadband access server (BRAS) and service routers (SR) to build a clearly structured service access control layer to enable centralized service provision and control. 
In access layer, we continue to develop broadband access and applications with ADSL in the lead. The focus, however, is shifting from expanding user base to generating user value. In areas with market demand, we will upgrade the network to ADSL2+ and actively follow on testing VDSL2, WiMAX, FTTH. WiMAX is positioned as MAN fixed or mid and high speed mobile broadband access. FTTH is focusing on testing EPON and GPON technologies. We will greatly develop broadband applications. 
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