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First modified section
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 (eg. 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 URL), 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 URL), 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, etc…);
-
Process and proceed with the request even if the user on whose behalf the AS had generated the request is not registered.
-
Process and proceed with 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.

Charging and resource utilisation:

-
Generation of CDRs

Next modified sections
5.3
Application level de-registration procedures

5.3.1
Mobile initiated de-registration

When the UE wants to de-register from the IMS then the UE shall perform application level de-registration. De-registration is accomplished by a registration with an expiration time of zero seconds. De-registration follows the same path as defined in subclause 5.2.2.3 “Registration Information Flow – User not registered”.
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Figure 5.3: De-registration - user currently registered

1.
The UE decides to initiate de-registration. To de-register, the UE sends a new REGISTER request with an expiration value of zero seconds. The UE sends the REGISTER information flow to the proxy (public user identity, private user identity, home network domain name, UE IP address). 

2.
Upon receipt of the register information flow, it shall examine the “home domain name” to discover the entry point to the home network (i.e. the I-CSCF). The proxy does not use the entry point cached from prior registrations. The proxy shall send the Register information flow to the I-CSCF (P-CSCF address/name, public user identity, private user identity, P-CSCF network identifier, UE IP address). A name-address resolution mechanism is utilised in order to determine the address of the home network from the home domain name. The P-CSCF network identifier is a string that identifies at the home network, the network where the P-CSCF is located (e.g., the P-CSCF network identifier may be the domain name of the P-CSCF network). 

3.
The I-CSCF shall send the Cx-Query information flow to the HSS (public user identity, private user identity, P-CSCF network identifier). 

4.
The HSS shall determine that the public user identityuser is currently registered. The Cx-Query Resp (indication of entry point, e.g. S-CSCF) is sent from the HSS to the I-CSCF.

5.
The I-CSCF, using the name of the S-CSCF, shall determine the address of the S-CSCF through a name-address resolution mechanism and then shall send the de-register information flow (P-CSCF addres/name,  public user identity, private user identity, UE IP address, I-CSCF(THIG) in case network configuration hiding is desired) to the S-CSCF.

6. Based on the filter criteria, the S-CSCF shall send de-registration information to the service control platform and perform whatever service control procedures are appropriate. Service control platform removes all subscription information related to this specific public user identity.

7.
Based on operator choice the S-CSCF can send either Cx-Put (public user identity, private user identity, clear S-CSCF name) or Cx-Put (public user identity, private user identity, keep S-CSCF name), and the public user identity is no longer considered registered in the S-CSCF. In case the user has (originating – see 5.6.5, or terminating – see 5.12) services related to unregistered state, the the S-CSCF sends Cx-Put (public user identity, private user identity, keep S-CSCF name) in order to keep the S-CSCF name in the HSS for these services. 

The HSS then either clears or keeps the S-CSCF name for that public user identity according to the Cx-Put request. In both cases the state of the public user identity is stored as unregistered in the HSS. If the S-CSCF name is kept, then the HSS shall be able to clear the serving S-CSCF name at any time.

8.
The HSS shall send Cx-Put Resp to the S-CSCF to acknowledge the sending of Cx-Put.

9.
The S-CSCF shall return the 200 OK information flow to the I-CSCF. The S-CSCF may release all registration information regarding this specific registration of the public user identity after sending information flow 200 OK.

10.
The I-CSCF shall send information flow 200 OK to the P-CSCF. 

11.
The P-CSCF shall send information flow 200 OK to the UE. The P-CSCF releases all registration information regarding this specific registration of the public user identity after sending information flow 200 OK.

5.3.2
Network initiated de-registration

If an ungraceful session termination occurs (e.g. flat battery or mobile leaves coverage), when a stateful proxy server (such as the S-CSCF) is involved in a session, memory leaks and eventually server failure can occur due to hanging state machines. To ensure stable S-CSCF operation and carrier grade service, a mechanism to handle the ungraceful session termination issue is required. This mechanism should be at the SIP protocol level in order to guarantee access independence for the IM CN subsystem.

The IM CN subsystem can initiate a Network Initiated De-Registration procedures for the following reasons:

· Network Maintenance.
Forced re-registrations from users, e.g. in case of data inconsistency at node failure, in case of UICC lost, etc. Cancelling the current contexts of the user spread among the IM CN Subsystem network nodes at registration, and imposing a new IM registration solves this condition.

· Network/traffic determined. 
The IM CN subsystem must support a mechanism to avoid duplicate registrations or inconsistent information storage. This case will occur when a user roams to a different network without de-registering the previous one. This case may occur at the change of the roaming agreement parameters between two operators, imposing new service conditions to roamers.

· Application Layer determined.
 The service capability offered by the IM CN Subsystem to the Application Layers may have parameters specifying whether all IM CN subsystem registrations are to be removed, or only those from one or a group of terminals from the user, etc.

· Subscription Management
The operator must be able to restrict user access to the IM CN subsystem upon detection of contract expiration, removal of IM subscription, fraud detection, etc.In case of changes in service profile of the user, e.g. the user subscribes to new services, it may possible that new S-CSCF capabilities, which are required from the S-CSCF, are not supported by the current S-CSCF which has been assigned to the user. In this case, it shall be possible to actively change the S-CSCF by using the network initiated de-registration by HSS procedure.

The following sections provide scenarios showing SIP application de-registration. Note that these flows have avoided the strict use of specific SIP protocol message names. This is in an attempt to focus on the architectural aspects rather than the protocol.

Two types of network-initiated de-registration procedures are required:

-
To deal with registrations expirations.

-
To allow the network to force de-registrations following any of the approved possible causes for this to occur.

5.3.2.1
Network Initiated Application (SIP) De-registration, Registration Timeout

The following flow shows a network initiated IM CN subsystem terminal application (SIP) de-registration based on a registration timeout. A timer value is provided at initial registration and is refreshed by subsequent re-registrations. The flow assumes that the timer has expired. The locations (home or visited network) of the P-CSCF and S-CSCF are not indicated as the scenario remains the same for all cases.
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Figure 5.4: Network initiated application de-registration, registration timeout

1. The registration timers in the P-CSCF and in the S-CSCF expire. The timers are assumed to be close enough that no external synchronisation is required. The P-CSCF updates its internal databases to remove the public user identity  from being registered. It is assumed that any cleanup of IP-Connectivity Access Network resources will be handled by independent means.

2. Based on the filter criteria, the S-CSCF shall send de-registration information to the service control platform and perform whatever service control procedures are appropriate. Service control platform removes all subscription information related to this specific public user identity.

3. Based on operator choice the S-CSCF can send either Cx-Put (public user identity, private user identity, clear S-CSCF name) or Cx-Put (public user identity, private user identity, keep S-CSCF name), and the public user identity is no longer considered registered in the S-CSCF. In case the user has (originating – see 5.6.5, or terminating – see 5.12) services related to unregistered state, the the S-CSCF sends Cx-Put (public user identity, private user identity, keep S-CSCF name) in order to keep the S-CSCF name in the HSS for these services. 

The HSS then either clears or keeps S-CSCF name for that public user identity according to the Cx-Put request. In both cases the state of the public user identity is stored as unregistered in the HSS. If the S-CSCF name is kept, then the HSS shall be able to clear the serving S-CSCF name at any time.

4. The HSS shall send Cx-Put Resp to the S-CSCF to acknowledge the sending of Cx-Put.

5.3.2.2
Network Initiated Application (SIP) De-registration, Administrative

For different reasons (e.g., subscription termination, lost terminal, etc.) a home network administrative function may determine a need to clear a user's SIP registration. This function initiates the de-registration procedure and may reside in various elements depending on the exact reason for initiating the de-registration.

One such home network element is the HSS, which already knows the S-CSCF serving the user and that for this purpose makes use of the Cx-Deregister. Another home network element that could initiate the de-registration is the S-CSCF, in which case it makes use of the Cx-Put to inform the HSS. Other trusted/secured parties may also initiate de-registration to the S-CSCF.

The following flow shows a network initiated IM CN subsystem terminal application (SIP) de-registration based on an administrative action for example. The IP transport infrastructure is not notified. If complete packet access is to be denied, a transport layer administrative mechanism would be used. This scenario does not address the administrative mechanisms used for updating any subscriber records, EIR records, access authorisation, etc. This scenario only addresses the specific action of clearing the SIP application registration that is currently in effect.

As determined by the operator, on-going sessions may be released by using network initiated session release procedures in Section 5.10.3.

Added new section
5.6.5

Application Server origination
This origination procedure applies to an Application Server that intiates 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.
The procedure described below assumes that the Application Server takes care of the user plane connection.
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Figure 5.16d: Application Server origination procedure

Procedure for Application Server origination is as follows:

1. 
The Application Server acquires the address of the S-CSCF for the Public User Identity or the Public Service Identity on whose behalf the AS intends to originate the session. 
If the AS could not acquire a S-CSCF address for the Public User Identity, the AS shall not initiate a session on behalf of the Public User Identity.
If the AS could not acquire a S-CSCF address for the Public Service Identity, the AS sends the session initiation request directly towards the terminating network, e.g. using the principles defined in RFC 3263 “Session Initiation Protocol (SIP): Locating SIP Servers” (see step 2b).
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. 
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 end point responds to the originating end when successful resource reservation has occured. 

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.
End of modifications
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