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1. Introduction

There has been some confusion about the requirements needed pertaining the concept of operations for services. It is based on the S1 Requirement in TS 22.121 “It shall be possible for the user to discover services offered by the Home Environment and the HE-VASP”. This contribution is to clarify each step and discuss which parts might need standardization. 
2. Concept of Operation for Services

Figure 2 illustrates the basic concept of operations for usage of applications and services.  To clarify the usage of the terms service and application in this section Figure 1 shows the relationship between services and appli​cations based on Service definition provided by TS 22.121 v.4.1.0
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Figure 1: Relationship between Services and Applications

The concept of operations for services follows four primary steps:

1. Service registration with the network.

2. Service discovery by the subscriber.

3. Service activation on behalf of a subscriber.

4. Service execution by a CSCF.
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Figure 2:  Concept of Operations for Services

2.1 Service Registration

In order to provide the user with a list of services that are available within a network, the services have to be regis​tered in the network with enough information to allow discovery by a subscriber.

Two potential mechanisms can be used to register services:

1. Provisioning by operator- i.e. Using the OMC, the network operator provisions the service and service information in the HSS. (Shown in Figure 3) 

2. Registration through protocols - e.g., a service registers through a registration process within the OMC. The OMC then has to make sure that all the needed information is updated in the HSS. (Shown in Figure 4)

In the first option the network operator provisions the services by registering them through the OMC with the HSS. The HSS has to be able to access/store following information by either containing the data or pointers to the data:

· a list of all registered services in the network 

· information about each service that is registered and available in the network. This information includes among others

name

required parameters for execution

optional parameters for execution

text description of service etc.

list of triggers
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Figure 3: Registration of services with the Network through OMC

The second method is to use protocols for registration, as depicted in Figure 4. For example, a service using OSA technology registers with the OSA Service Capability Server through the OSA API. As part of that registration, the OSA Service Capability Server initiates a  “Registration Process” within the OMC. The OMC then in turn is responsible for updating the HSS with the necessary information as described in the previous case.
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Figure 4: Registration of services with the Network through Protocols
2.2 Service Discovery 
Service discovery allows a subscriber to view all services registered in the network and to filter services based on some criteria (e.g., category, cost). The mechanisms that provide service discovery must allow the listing of services to be presented to the subscriber. From the presented services, the subscriber is able to select services. The subscriber can inquire about service details (e.g., cost, service author) prior to subscription. 

To provide this service to the subscriber a Service Discovery Service is introduced. In order for the Ser​vice Discovery Service to present a subscriber with a list of services that are available in the network, the available services have to be discovered. A possible solution is shown in Figure 5.
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Figure 5: Service Discovery Operations

If the Service Discovery Service is part of the local network OMC then there might be a direct interface to the HSS. However also 3rd Party Service Discovery Services are able to access the HSS through the OSA Service Capability Server. Based on the subscriber’s profile (e.g. terminal type) and other information from the user (e.g. search criteria) the Service Discovery Service can filter the services that meet the subscriber’s needs. The Service Discovery Service will get following information from the HSS.

· get list of available services and service data 

· get list of already subscribed services and user service data

The Service Discovery Service then presents the listing of matching services to the user through the WAP, web, multimedia or cs voice interface. 
2.3 Service Activation/Modification
Once a subscriber has selected a service for subscription, the service must be activated for that subscriber. Service activation includes: setting appropriate triggers for the subscriber to utilize the services, making the appropriate bill​ing arrangements, and setting any service related data for the subscriber (e.g., forward to numbers for a call forward​ing service). 

Once service subscription has been performed, the elements in the serving network are made aware of the subscrip​tion. For example, when a service that involves CSCF interaction is subscribed to, the serving CSCF for the sub​scriber is updated with the appropriate triggers. Once the network elements are aware of the subscriptions, the services can be executed.

To allow a very user-friendly way of activating services and modify service data that provides the service provider with a simple and easy way of managing the service data and user interaction the functionality of a Service Provisioning Service could be used.

An example of user activation/modification of a local service is shown in Figure 6.
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Figure 6: Activation of Services and/or Modification of Service Data

1. The end device will run a short service that can be pre-provisioned by the service provider and will connect to the Service Provisioning service. 

2. Once connected to the Service Provisioning service the user is presented with available services and can select a specific service. 

3. The Service Provisioning service will then get the responsible FS from the HSS and user data that is already set for the requested service. The Service Provisioning service will also get any additional necessary information that the user has to provide to activate the service.  This information includes name, necessary parameters for execution, optional parameters for execution, text description of service etc. The Service Provisioning service will then present this information to the user.

4. The user then interacts with the Service Provisioning service to update the service user data, e.g. activate service, change forwarding number etc., through a WAP, web, multimedia or cs voice based interface. 

5. The Service Provisioning service will then update the information in the HSS. If a service is also needed when the user is roaming into a 2G network the Service Provisioning service will update the “HLR Part” of the HSS with the necessary service information.

6. If a change of activation state has taken place the HSS possibly needs to update the trigger notification settings in the S-CSCF or other involved network elements. 

The user has to be able to provide/change service data and inquire about conditions etc. before subscribing to and activating a specific service.

Some of the services might be free of charge, whereas others would be charged. Charging information and interac​tions to support proper charging have to be provided by the Service Provisioning Service.

It is important to note that this Service Provisioning Service does not preclude the end-user to obtain other services from other operators, or other servers in the Internet. In these cases however the user has to find the servers himself/herself and the service provisioning will take place directly between subscriber and server and no information is updated in the HSS.
2.4 Service Execution
Once a subscriber has activated a service, the service can be executed. Execution of a service can be subscriber-driven (e.g., when the subscriber clicks on a link to a news service); network-driven (e.g., a call forwarding uncondi​tional service invoked by the CSCF when a call is attempted to the subscriber); or application-driven (e.g., an alarm clock service invoked when the alarm time is reached). 

Note: This section will address the execution of services that interact with the S-CSCF.

Service execution for a subscriber is controlled by the hS-CSCF. 

Figure 7 shows the architecture that supports service execution.
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Figure 7: Service Execution Architecture
3 Proposal

In order to clarify the concept of operations for services it is proposed to add the above section in the appropriate sections of the TR 23.955 or section 4.1 and appropriate subsections of proposed draft TS 23.127 v5.0.0 (see S2v010122). In addition it is proposed to compose a liaison statement to the Network Management Working Group that includes this concept of operations with the request for information whether this aligns with their concept of operations for services and whether there is overlap and/or opportunities for joint work between our groups. 
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