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*****First Modification*****

4.2.4
IP multimedia Subsystem Service Control Interface (ISC)

The ISC interface is between the Serving CSCF and the service platform(s).

An Application Server (AS) offering value added IM services resides either in the user's home network or in a third party location. The third party could be a network or simply a stand-alone AS.

The Serving‑CSCF to AS interface is used to provide services residing in an AS. Two cases were identified:

-
Serving‑CSCF to an AS in Home Network.

-
Serving‑CSCF to an AS in External Network (e.g., Third Party or Visited)

The SIP Application Server may host and execute services. The SIP Application Server can influence and impact the SIP session on behalf of the services and it uses the ISC interface to communicate with the S‑CSCF.

The ISC interface shall be able support subscription to event notifications between the Application Server and S‑CSCF to allow the Application Server to be notified of the implicit registered Public User Identities, registration state and UE capabilities and characteristics in terms of SIP User Agent capabilities and characteristics.
The S‑CSCF shall decide whether an Application Server is required to receive information related to an incoming initial SIP request to ensure appropriate service handling. The decision at the S‑CSCF is based on (filter) information received from the HSS. This filter information is stored and conveyed on a per Application Server basis for each user. The name(s)/address(es) information of the Application Server (s) are received from the HSS.

For an incoming SIP request, the S‑CSCF shall perform any filtering for ISC interaction before performing other routing procedures towards the terminating user, e.g. forking, caller preferences etc.

The S‑CSCF does not handle service interaction issues.

Once the IM SSF, OSA SCS or SIP Application Server has been informed of a SIP session request by the S‑CSCF, the IM SSF, OSA SCS or SIP Application Server shall ensure that the S‑CSCF is made aware of any resulting activity by sending messages to the S‑CSCF.

From the perspective of the S‑CSCF, The "SIP Application server", "OSA service capability server" and "IM-SSF" shall exhibit the same interface behaviour.

When the name/address of more than one Application Server is transferred from the HSS, the S‑CSCF shall contact the Application Servers in the order supplied by the HSS. The response from the first Application Server shall be used as the input to the second Application Server. Note that these multiple Application Servers may be any combination of the SIP Application server, OSA service capability server, or IM-SSF types.

The S‑CSCF does not provide authentication and security functionality for secure direct third party access to the IM subsystem. The OSA framework provides a standardized way for third party secure access to the IM subsystem.

If a S‑CSCF receives a SIP request on the ISC interface that was originated by an Application Server destined to a user served by that S‑CSCF, then the S‑CSCF shall treat the request as a terminating request to that user and provide the terminating request functionality as described above. Both registered and unregistered terminating requests shall be supported.
It shall be possible for an Application Server to generate SIP requests and dialogs on behalf of users. Such requests are forwarded to the S‑CSCF serving the user, and the S‑CSCF shall perform regular originating procedures for these requests. 

Originating requests on behalf of registered and unregistered users shall be supported.
More specifically the following requirements apply to the IMS Service control interface:

1.
The ISC interface shall be able to convey charging information as per 3GPP TS 32.200[25] and 3GPP TS 32.225[26].
2.
The protocol on the ISC interface shall allow the S‑CSCF to differentiate between SIP requests on Mw, Mm and Mg interfaces and SIP Requests on the ISC interface.

Figure 4.3: Void

Besides the Cx interface the S‑CSCF supports only one standardised protocol for service control, which delegates service execution to an Application Server. The protocol to be used on the ISC interface shall be SIP (as defined by RFC 3261 [12], other relevant RFC's, and additional enhancements introduced to support 3GPP´s needs on the Mw, Mm, Mg interfaces). On the ISC interface, extensions to SIP shall be avoided but are not expressly prohibited.

The notion of a "SIP leg" used throughout this specification is identical to the notion of a call leg which is the same as a SIP dialog defined by RFC 3261 [12]. The same SIP leg that is received by the S‑CSCF on the Mw, Mm and Mg interfaces is sent on the ISC interface. The same SIP leg that is received by the S‑CSCF on the ISC interface is sent on the Mw, Mm and Mg interfaces.
Concerning the relationship between the SIP legs of the ISC interface and the SIP legs of the Mw, Mm, and Mg interfaces the S‑CSCF acts as a SIP proxy, as shown in Figures 4.3a – 4.3e below.

Figures 4.3a-4.3e below depict the possible high-level interactions envisioned between the S‑CSCF and the Application Server.
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Figure 4.3a: Application Server acting as terminating UA, or redirect server
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Figure 4.3b: Application Server acting as originating UA
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Figure 4.3c: Application Server acting as a SIP proxy
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Figure 4.3d: Application Server performing 3rd party call control
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Figure 4.3e: A SIP leg is passed through the S‑CSCF without Application Server involvement

*****Next Modification*****

4.3.3.2
Public user identities

Every IM CN subsystem user shall have one or more Public User Identities (see TS 22.228 [8]). The Public User Identity/identities are used by any user for requesting communications to other users. For example, this might be included on a business card.

-
Both telecom numbering and Internet naming schemes can be used to address users depending on the Public User identities that the users have.

-
The Public User Identity/identities shall take the form of a SIP URI (as defined in RFC 3261 [12] and RFC 2396 [13]) or the "tel:"-URI format RFC 3966 [15].

-
An ISIM application shall securely store at least one Public User Identity (it shall not be possible for the UE to modify the Public User Identity), but it is not required that all additional Public User Identities be stored on the ISIM application.

-
A Public User Identity shall be registered either explicitly or implicitly before originating IMS sessions and originating IMS session unrelated procedures can be established by a UE using  the Public User Identity. Subscriber-specific services for unregistered users may nevertheless be executed as described in chapter 5.6.5.
-
A Public User Identity shall be registered either explicitly or implicitly before terminating IMS sessions and terminating IMS session unrelated procedures can be delivered to the UE of the user that the Public User Identity belongs to. Subscriber-specific services for unregistered users may nevertheless be executed as described in chapter 5.12.

-
It shall be possible to register globally (i.e. through one single UE request) a user that has more than one public identity via a mechanism within the IP multimedia CN subsystem (e.g. by using an Implicit Registration Set). This shall not preclude the user from registering individually some of his/her public identities if needed.

-
Public User Identities are not authenticated by the network during registration.

-
Public User Identities may be used to identify the user's information within the HSS (for example during mobile terminated session set-up).

*****Next Modification*****

4.6.3
Serving‑CSCF

The Serving‑CSCF (S‑CSCF) performs the session control services for the UE. It maintains a session state as needed by the network operator for support of the services. Within an operator's network, different S‑CSCFs may have different functionalities. The functions performed by the S‑CSCF during a session are:

Registration

-
May behave as a Registrar as defined in RFC 3261 [12] or subsequent versions, i.e. it accepts registration requests and makes its information available through the location server (e.g. HSS).

Session-related and session-unrelated flows

-
Session control for the registered endpoint's sessions. It shall reject IMS communication to/from Public User Identity(s) that are barred for IMS communications after completion of registration, as described in subclause 5.2.1.

-
May behave as a Proxy Server as defined in RFC 3261 [12] or subsequent versions, i.e. it accepts requests and services them internally or forwards them on, possibly after translation.

-
May behave as a User Agent as defined in RFC 3261 [12] or subsequent versions, i.e. it may terminate and independently generate SIP transactions.

-
Interaction with Services Platforms for the support of Services

-
Provide endpoints with service event related information (e.g. notification of tones/announcement together with location of additional media resources, billing notification)

-
For an originating endpoint (i.e. the originating user/UE, or originating AS)

-
Obtain from a database the Address of the I‑CSCF for the network operator serving the destination user from the destination name (e.g. dialled phone number or SIP URI), when the destination user is a customer of a different network operator, and forward the SIP request or response to that I‑CSCF.

-
When the destination name of the destination user (e.g. dialled phone number or SIP URI), and the originating user is a customer of the same network operator, forward the SIP request or response to an I‑CSCF within the operator's network.

-
Depending on operator policy, forward the SIP request or response to another SIP server located within an ISP domain outside of the IM CN subsystem.

-
Forward the SIP request or response to a BGCF for call routing to the PSTN or CS Domain.
-
In case the request is an originating request from an Application Server:

-
Verify that the request coming from the AS is an originating request, and apply procedures accordingly (e.g. invoke interaction with Service Platforms for originating services, etc…);

-
Process and proceed with the request even if the user on whose behalf the AS had generated the request is unregistered. If the user is unregistered, the S-CSCF shall execute any unregistered origination service logic on behalf of the user before forwarding requests from an AS.
-
Process and proceed with other requests to and from the user on whose behalf the AS had generated the request.

-
Reflect in the charging information that an AS has initiated the session on behalf of a user.
-
For a destination endpoint (i.e. the terminating user/UE)

-
Forward the SIP request or response to a P‑CSCF for a MT procedure to a home user within the home network, or for a user roaming within a visited network where the home network operator has chosen not to have an I‑CSCF in the path

-
Forward the SIP request or response to an I‑CSCF for a MT procedure for a roaming user within a visited network where the home network operator has chosen to have an I‑CSCF in the path.

-
Modify the SIP request for routing an incoming session to CS domain according to HSS and service control interactions, in case the user is to receive the incoming session via the CS domain.

-
Forward the SIP request or response to a BGCF for call routing to the PSTN or the CS domain.
-
If the SIP request contains preferences for characteristics of the destination endpoint, perform preference and capability matching as specified in RFC 3312 [41].
Charging and resource utilisation:

-
Generation of CDRs

*****Next Modification*****

5.6.5 Application Server Origination Procedure

5.6.5.1 (AS-O) Origination at Application Server

This origination procedure applies to an Application Server that initiates a session on behalf of a user (i.e. a Public User Identity) or a Public Service Identity. In case the AS initiates the session on behalf of a user, the identity-related fields of the initial request are populated the same way as if the request was originated by the user himself.

In case of originating unregistered procedures, the handling of the S‑CSCF in the HSS will follow the same principle as terminating unregistered user handling. 

In case of originating unregistered procedures, the S-CSCF shall execute any unregistered origination service logic before forwarding requests from an AS on behalf of a user (i.e. a Public User Identity) or a Public Service Identity, as specified by the S-S procedures.
The procedure described below assumes that the Application Server takes care of the user plane connection.
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Figure 5.16b: Application Server origination procedure

Procedure for Application Server origination is as follows:

1.
The Application Server requests the address of the S‑CSCF (if not available already) for the Public User Identity or the Public Service Identity on whose behalf the AS intends to originate the session, e.g. through the Sh interface. The AS may then proceed in the following way:

-
If the AS could not acquire a S‑CSCF address for the Public User Identity, then the procedures described in sub-clause 5.6.5.2 shall be followed.
-
If the Public Service Identity on whose behalf the AS intends to generate the session does not have a S‑CSCF address allocated, the AS sends the session initiation request directly towards the terminating network. In this case the AS may use the principles defined in RFC 3263 [44] (see step 2b) to route the session initiation request.

-
If the AS has acquired a S‑CSCF address for the Public Service Identity or the Public User Identity, the AS sends the session initiation request to the S‑CSCF (see step 2a).

2a.
The AS sends the SIP INVITE request, containing an initial SDP, to the S‑CSCF. 
The initial SDP may represent one or more media for a multi-media session.

2b.
The AS sends the SIP INVITE request, containing an initial SDP, to the terminating network.

The subsequent steps assume that the session initiation procedure involves the S‑CSCF, i.e. they show the continuation of step 2a.

3.
S‑CSCF identifies the incoming request as an originating request, and invokes any origination service logic required for this Public User Identity / Public Service Identity. The S‑CSCF handles the incoming request as an authenticated and authorized request, as it was originated by a trusted entity within the network.

4.
S‑CSCF forwards the request, as specified by the S-S procedures.

5-6.
The media stream capabilities of the destination are returned along the signalling path.
7-8.
The AS decides the offered set of media streams for this session, confirms receipt of the Offer Response and sends the Response Confirmation along the signaling path towards the destination network. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response or a subset. The AS is free to continue to offer new media on this operation or on subsequent exchanges using the Update method.
9-10.
The terminating end point responds to the originating end with an acknowledgement, which is forwarded along the session signaling path. If Optional SDP is contained in the Response Confirmation, the Confirmation Acknowledge will also contain an SDP response.
11-12.
The terminating endpoint responds to the originating end when successful resource reservation has occurred.
13-14.
The destination UE may optionally perform alerting. If so, it signals this to the originating party by a provisional response indicating Ringing. This message is sent to the AS along the signaling path.

15-16.
When the destination party answers, the terminating endpoint sends a SIP 200-OK final response along the signalling path to the originating end.

17-18. The AS responds to the 200 OK with an ACK message which is passed along the signalling path to the terminating end.

5.6.5.2 Allocating S-CSCF for AS originating sessions when S-CSCF has not been allocated.
FFS
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