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1、Scope
The technical requirement describes the whole architecture and function of service supporting environment from high level, it consists the following contents:

· Location of service supporting environment in next generation network and service supporting environment interfaces to extern environment
· Main parts in service supporting environment: service creation environment, service logic execution environment, service management environment and interfaces among them.
The technical requirement aims at carrier service supporting environment and can be customized to those non-carrier such as enterprises.
2、Definition
Following terms are defined in the technical requirement:

· Next generation service supporting environment: provides a shielded programming platform and consists of service creation environment, service logic execution environment and service management environment.
· Service creation environment: provides developing, emulation and testing environment for service.
· Service logic execution environment: It provides execution related environment of service.
· Service management environment: It is responsible for the management of service related events.
3、Abbreviation
SCE







Service Creation Environment




SLEE







Service Logic Execution Environment



SME







Service Management Environment



4、Reference
[1]. ITU-T Recommendation Y.NGN-Overview (Y.2001), Overview of the NGN.

[2]. ITU-T Recommendation Y.NGN-GRM (Y.2011), General principles and general reference model for NGN.
[3]. ITU-T Recommendation Y.NGN-GRQ, General Requirements for NGN.
[4]. ITU-T Recommendation Y.NGN- FRM, Functional Requirements and Architecture of the NGN.
5、General description 

5.1、Function description
Service supporting environment should provide a programming platform which shields the below network details. The environment should support service in one network/across networks. The service is extended from traditional intelligent service to multimedia service. Service is implemented via converged fixed/mobile network, so it reuses the resources in different networks and different services, decreases the cost and can extend service flexibility.

5.2、General architecture
Service supporting environment consists of three parts: service creation environment, service logic execution environment and service management environment. Service creation environment lets user develop high quality services rapidly. Service logic execution environment is responsible for services’ execution. Service management environment provides a services unrelated management platform to manage the services deployed in SLEE.

The relations of SLEE, SCE and SME are shown in Figure.1.
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Figure. 1 Service supporting architecture
SLEE provides the resident and execution environment to value added service and intelligent services. SLEE uses the below network resources through control server via open protocols or API. SLEE can separate service and call control and is used to introduce new services.

SME cooperates with SLEE and is responsible for services’ lifecycle management, services’ accession, services’ subscription, service and user data management. SME communicates with SLEE via open API.

SCE should have friendly GUI and provides self-contained service creation, emulation and testing environment via the API supported by SLEE. SCE can also provide different layers to develop services via service component.

One or more SCE, one or more SLEE and one SME are needed in one domain of service supporting environment. SCE, SLEE and SME can be deployed in one physical node or different physical nodes.

SCE, SLEE and SME can be independent each other and come from different manufacturers.
5.3、Relationship with next generation network
The location of service supporting environment in whole next generation network is shown in figure.2.
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Figure. 2 Relationship with next generation network
As shown in figure2, service-supporting environment is in the service layer of next generation network. Service supporting environment and control server can be in one physical node or in different physical nodes. 

5.4、Roles
The following roles are related with service supporting environment:

· Service supporting environment operator: Owner of service supporting environment, provides service operation environment to service operator. It is responsible for the management of service supporting environment and provides management interface to service operator.
· Service operator: Service provider, it uses management interface provided by service supporting environment operator to manage the services.
· Service developer: It develops services according the interfaces provided by service supporting environment. It can also use the component provided by service component developer.
· Service component developer: It develops general service component according the interfaces provided by service supporting environment.
· Service subscriber: It signs contraction with service operator and pays fees to service operator.
· Service user: Service end user, it signs contraction with service subscriber or service operator.
Some above roles can be overlapped, for example, service supporting environment operator and service operator can be the same one, and service subscriber and service user can be the same one.

6、Function requirements
6.1、Service creation environment(SCE)

SCE is responsible for developing and verifying the value added services rapidly and flexibly. SCE should provide multi forms of developing and verifying services, so the service can be written using different languages and in different levels. Its functions are shown in the following:
· Supports service developing environment with friend GUI
· Supports service emulation, testing and verifying environment with friend GUI
· Supports packaging and distributing of service data and logic 

· Allows service developer to describe service data model and how to provide service data 

· Generated services should support standard network API
· Supports multi languages.
· Provides abundant reusable components
· Provides typical service framework according to service characteristics
· Allows service developer to customize components and service framework in secure mode.
6.2、Service logic execution environment(SLEE)

SLEE is responsible for services’ running. When SLEE receives call events from control server or 3rd party, it should forward those events to corresponding service logic to process and return the processed results. The detail requirements are shown in the following:

· Provides execution environment to application or service
· Provides Open API
· Supports the services written in Java, XTML and CPL languages
· Integrates with Web and allows user or application to visit or manage service or application server via web interface

· Collaborates with other service and network resources via standard protocols
· Provides management mechanism such as configuration, monitoring, maintaining and withdrawing to services
· Provides some security mechanism to guarantee the accession security
· Provides management of service data and user data
· Provides management of voice
· Provides statistics function
· Provides charging function
· Provides OA&M function
· Must be extensible, scalable and highly available
6.3、Service management environment(SME)

Service management environment provides a service unrelated management platform to manage the services deployed in SLEE. It is a security and centralized environment for service provider, service subscriber and end user. It also supports the network monitoring, voice management and data collection.

In service supporting environment, management of service and system is via the HCI (Human Computer Interface) in SME, while SLEE, SCE and SME provides its own HCI for OA&M.

The functions of SME are shown in the following:

· Rapid service deployment and configuration
· Management of service lifecycle
· Centralized management of key service data and user data
· Management of user’s accession
· Management of network fault and network security
· Provides API to support customized management GUI
· Integrates with web and allows user to manage via web interface
· Provides management interface of application to external management system
· Services’ registration and finding
· OA&M function
· Must be secure, extensible, scalable and highly available
7、External interface requirements 

7.1、Interface to Control server

Running service in SLEE controls the below networks through control server and open API such as Parlay should be supported.
7.2、Interface to account center
SME should transfer charging information to account center using FTP or FTAM protocols.
7.3、Interface to SLEEs in other domain
Function entity in one service-supporting environment should interact with function entities in other service-supporting environment. Some private and operator domain related interfaces can be used currently.
7.4、Interface to high level management system
Service supporting environment should receive the instruction from high-level management system (one domain or multi domains).
7.5、Interface to other communication entities
Service supporting environment should communicate with other entities.
8、Internal interface requirements
8.1、Interface between SLEE and SME

8.1.1 General description
In order to manage SLEE, SLEE should provide some interfaces to SME. The interfaces are shown in the following:

· ISLEEMgmtAccess：Provides secure accessing to SME
· ISLEEMgmtServiceManager：Provides the management service’s accession to authenticated external users
· ISLEEServiceMgmt：Provides some supporting to service’s management 

· ISLEEStatisticsMgmt：Provides statistics of service (such as amount of voice)
· ISLEEAlarmMgmt：Provides alarming mechanism
· ISLEECallControlMgmt：Provides voice’s controlling
· ISLEEDataMgmt：Provides data management
· ISLEEHeartBeatMgmt：Provides heartbeat management
Also, SME should provide the following interfaces to SLEE in order to manage services:

· IMgmtUser：Used by SME to send the results of asynchronous operation
· IAlarmHandler：Used to send alarm information to SME
· ICallControlHandler：Used to send voice controlling information to SME
· IHeartBeatHandler：Used to send heartbeat information to SME 
8.1.2 Protocols
Interface between SLEE and SME is based on CORBA specification and SSL should be used to guarantee the security. Interface between SLEE and SME must support the following transferring of information.

8.1.3 Information sent from SME to SLEE

SME sends the following information to SLEE:

· Service logic importing and deletion: SLEE should receive the service logic importing and deletion of SCE from SME. If is service logic deletion, SLEE needs to pause the processing of new calls, and delete service logic after finishing old service processing.

· Extraction information from SLEE database

· Management of data in SLEE: Data in SLEE includes service data and user data. SLEE should receive the operation such as modifying, deletion, listing service data and user data from SME.

· Statistic data: SME sends statistic item and mode to SLEE.

· SME sends the processing results of user data that is modified from user terminal to SLEE. 

· Setting of voice management policy. 
8.1.4 Information sent from SLEE to SME

SLEE sends the following information to SME:
· Report of statistic results: SLEE can report statistic results to SME real-timely.

· Report of charging results: SLEE can report statistic results to SME real-timely or timely.

· Response of SME information transferring results: SLEE should report the SME information transferring results (success or failure) to SME.

· Reports of modifying data from user terminal: SLEE should transfer the reports of modifying data in user terminal to SME.

· Reports of overload: SLEE should transfer the overload status to SME. 

· SLEE should transfer the consistency checking information needed by SME.
8.2、Interface between SME and SCE

Services generated on SCE can be loaded into SME using Disk or LAN.

8.3、Interface between SCE and SLEE

No direct connections between SCE and SLEE.

8.4、Interface between SLEEs
Interface between SLEEs supports one service using another SLEE capability; the following parts should be included: 

· Service discovery and accession authentication interface to services in other SLEE.
· Service external interface, which can be provided to the services in other SLEE.
8.5、Interface to services
Service supporting environment must support the services written in Java languages and some scripts language such as CPL, XTML and VoiceXML. Also, service and SLEE should provide some API interface in order to let service execute in SLEE.
Basic APIs in SLEE include: 
· Interface used by service to use the network resources. 

· Interface used by service to use database resources.
· Necessary interface, such as statistics, log, alarm and counter.
APIs that are provided by service to SLEE include:
· Interface used by SLEE to send call related events to services.
· Interface used by SLEE to notify service about the starting and ending of call.
· Callback interface provided by other SLEE.
9、Non-function requirements
9.1 Architecture requirements
Architecture requirements of service supporting environment are shown in the following;
1. Layered function architecture: 

· Using general APIs to interoperate between function layers
· Function provided by each function layer is independent to specific service
· Interfaces to some network resources must be provided
2. Distributed component model:
· All components should be distributed in different physical locations
· CORBA, J2EE can be used
3. Extensible architecture:
· New function component which is independent with service can be further introduced 

· Component should provide common facility function and some interfaces to external environment
4. Scalable architecture:
· Can meet performance requirements from very small to very large amount of voice
5． Customized architecture:
· System function can be customized
6． Standard interface: 

· Interface provided by component must be standard, such as Parlay, JAIN, 3GPP OSA, ETSI SPAN 12, OMG
9.2 Reliability requirement

Service supporting environment must have some quality of service mechanism and can run reliably, its technology and reliability requirement is shown in following:

· New service can be introduced online;

· Current service can be modified and deleted online; 

· Service and user data can be generated, modified, deleted and listed online;

· Hardware can be updated online and SLEE cannot be affected;
· SLEE and SME must be fault-tolerance;
· SLEE must have high reliability and stability.
10、Conclusions and Proposal

Service supporting environment in next generation network will provide shielded programming platform to support services. It can decrease costs, develop services rapidly and open up services to 3rd parties.

NGN service supporting environment consists of service creation environment, service logic environment and service management environment. They work together to provide an open and uniform environment.

Function requirements, external interface requirements, internal interface requirements and non-function requirements of next generation network service supporting environment are described in this draft. We suggest that add it into Y.NGN-GRQ.
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