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***** First Change *****

4.6.2
Interrogating‑CSCF
4.6.2.0
General

Interrogating‑CSCF (I‑CSCF) is the contact point within an operator's network for all connections destined to a user of that network operator, or a roaming user currently located within that network operator's service area.

NOTE- 1:
In case border control concepts are applied, the contact point within an operator's network may be different, see Section 4.14 and Annex I for details.

NOTE 2:
When requests are sent towards another domain they may, if required, be routed via a local network exit point (IBCF), which will then forward the request to the entry point of the other domain. More details on this can be found in Section 4.14 and Annex I.

There may be multiple I‑CSCFs within an operator's network. The functions performed by the I‑CSCF are:

Registration

-
Assigning a S‑CSCF to a user performing SIP registration (see section on Procedures related to Serving‑CSCF assignment)

Session-related and session-unrelated flows

-
Route a SIP request received from another network towards the S‑CSCF.

-
Obtain from HSS the Address of the S‑CSCF.

-
Forward the SIP request or response to the S‑CSCF determined by the step above

Based on local configuration, the I-CSCF may perform transit routing functions (see clause 5.19). If the I-CSCF determines, based on an HSS query, that the destination of the session is not within the IMS, it may forward the request or it may return with a failure response toward the originating endpoint.

Charging and resource utilisation:

· Generation of CDRs.

4.6.2.1
Void

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 entry point 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 entry point.

-
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.

-
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].
NOTE:
When requests are sent towards another domain they may, if required, be routed via a local network exit point (IBCF), which will then forward the request to the entry point of the other domain. More details on this can be founf in Section 4.14 and Annex I.

Based on local configuration, the S-CSCF may be provisioned as the contact point within an operator's network for transit IMS scenarios and may perform transit routing functions (see clause 5.19).

Charging and resource utilisation:

-
Generation of CDRs
***** Next Change *****

4.6.4
Breakout Gateway Control Function

Based on local configuration, the Breakout Gateway Control Function (BGCF) may be provisioned as the contact point within an operator's network for transit IMS scenarios as described in clause 5.19. Otherwise the BGCF processes requests for routing from an S-CSCF for the case were the S-CSCF has determined that PSTN breakout is to occur (see clause 5.4.3)

The BGCF determines the next hop for routing the SIP message. For PSTN terminations, the BGCF selects the network in which PSTN/CS Domain breakout is to occur. If the BGCF determines that the breakout is to occur in the same network in which the BGCF is located within, then the BGCF shall select a MGCF, which will be responsible for the interworking with the PSTN/CS Domain. If the break out is in another network, the BGCF will forward this session signalling to another BGCF in the selected network.When used in a transit configuration, if the BGCF determines that there is another IP destination for the next hop, it forwards the message to that contact point.
There may be multiple BGCFs within an operator's network. The functions performed by the BGCF are:


-
Determines the next hop for SIP routing.

-
For PSTN terminations, select the network in which the interworking with the PSTN/CS Domain is to occur. If the interworking is in another network, then the BGCF will forward the SIP signalling to the BGCF of that network.

-
For PSTN terminations, select the MGCF in the network in which the interworking with PSTN/CS Domain is to occur and forward the SIP signalling to that MGCF. This may not apply if the interworking is a different network.

-
Generation of CDRs

NOTE:
When requests are sent towards another domain they may, if required, be routed via a local network exit point (IBCF), which will then forward the request to the entry point of the other domain. More details on this can be found in Section 4.14 and Annex I.

The BGCF may make use of information received from other protocols, or may make use of administrative information, when making the choice of which network the interworking shall occur.
***** Next Change *****

5.4a
Overview of session flow procedures
5.4a.1
End-to-End session flow procedures
This section contains the overview description and list of individual procedures for the end-to-end session flows.

For an IP Multi-Media Subsystem session, the session flow procedures are shown in the following diagram.
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Figure 5.9: Overview of Session Flow Sections

The following procedures are defined:

For the origination sequences:

-
(MO#1) Mobile origination, roaming , see subclause 5.6.1;

-
(MO#2) Mobile origination, home, see subclause 5.6.2;

-
(PSTN-O) PSTN origination, see subclause 5.6.3;

-
(NI-O) Non-IMS network origination (external SIP client), see subclause 5.6.4;

-
(AS-O) Application Server origination, see subclause 5.6.5.

For the termination sequences:

-
(MT#1) Mobile termination, roaming, see subclause 5.7.1;

-
(MT#2) Mobile termination, home, see subclause 5.7.2;

-
(MT#3) Mobile termination, CS Domain roaming, see subclause 5.7.2a;

-
(PSTN-T) PSTN termination, see subclause 5.7.3;

-
(NI-T) Non-IMS network termination (external SIP client), see subclause 5.7.4;

-
(AS-T#1) PSI based Application Server termination, direct, see subclause 5.7.5;

-
(AS-T#2) PSI based Application Server termination, indirect, see subclause 5.7.6;

-
(AS-T#3) PSI based Application Server termination, direct, using DNS, see subclause 5.7.7;

-
(AS-T#4) PUI based Application Server termination, indirect, see subclause 5.7.8.

For Serving‑CSCF/MGCF-to-Serving‑CSCF/MGCF sequences:

-
(S-S#1) Session origination and termination are served by different network operators, see subclause 5.5.1;

-
(S-S#2) Session origination and termination are served by the same operator, see subclause 5.5.2;

-
(S-S#3) Session origination with PSTN termination in the same network as the S‑CSCF, see subclause 5.5.3;

-
(S-S#4) Session origination with PSTN termination in a different network to the S‑CSCF, see subclause 5.5.4.

The media being offered and acknowledged to can take multiple negotiation steps or only one negotiation may be used. In these flows, a minimum of two negotiations has been shown. But the subsequent responses may not carry any media information and just confirm the initial media set agreement.

For example, for a non-roaming user initiating a session to another non-roaming user, each a subscriber of the same network operator, it is possible to construct a complete end-to-end session flow from the following procedures:

-
(MO#2) Mobile origination, home,

-
(S-S#2) Single network operator,

-
(MT#2) Mobile termination, home.

There are a large number of end-to-end session flows defined by these procedures. They are built from combinations of origination, serving to serving, and termination procedures, as determined from the following table. For each row of the table, any one of the listed origination procedures can be combined with any one of the serving-serving procedures, which can be combined with any one of the termination procedures.

Service control can occur at any point during a session, based on the filter criteria.

Note that the flows show service control only for the initial INVITE for originating and terminating party as an example.

The flows assume precondition mechanism is used, but as shown in subclause 5.7a, a UE may originate a session without using preconditions.

Table 5.2: Combinations of session procedures

	Origination Procedure

(pick one)
	Serving‑CSCF-to-Serving‑CSCF Procedure (pick one)
	Termination Procedure (pick one)

	MO#1
Mobile origination,

roaming, home control of

services (2).

MO#2
Mobile origination,

located in home service

area.

PSTN-O
PSTN origination.

AS-O
Application Server

origination

NI-O
Non-IMS network

origination
	S-S#1
Different network operators

performing origination and

termination, with home control of

termination (2).
	MT#1
Mobile termination,

roaming, home control of 

services(2).

MT#2
Mobile termination,

located in home service 

area.

MT#3
Mobile termination, CS 

Domain roaming.

AS-T#1,2,3,4 Application

Server terminations

NI-T
Non-IMS network 

termination

	MO#1
Mobile origination, 

roaming, home control of 

services (2).

MO#2
Mobile origination, 

located in home service 

area.

AS-O
Application Server 

origination
	S-S#2
Single network operator

performing origination and 

termination, with home control of 

termination.
	MT#1
Mobile termination, 

roaming, home control of 

services(2).

MT#2
Mobile termination, 

located in home service 

area.

MT#3
Mobile termination, CS 

Domain roaming.

AS-T#1,2,3,4
Application 

Server terminations

	MO#1
Mobile origination, 

roaming, home control of 

services (2).

MO#2
Mobile origination, 

located in home service 

area.

AS-O
Application Server 

origination


	S-S#3
PSTN termination in the 

same network as the S‑CSCF.
	PSTN-T
PSTN termination.

	MO#1
Mobile origination,

roaming, home control of services (2).

MO#2
Mobile origination, 

located in home service 

area.

AS-O
Application Server 

origination


	S-S#4
PSTN termination in

different network than the 

S‑CSCF
	PSTN-T
PSTN termination.


5.4a.2
Transit network session flow procedures

In addition to the combinations of flows constructed from the above scenarios, elements of an IMS network may be used by an operator in support of transit network scenarios. Figure 5.9a shows session flow combinations for transit network scenarios.
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Figure 5.9a: Overview of Session Flow Sections for transit scenarios

Table 5.2a: Combinations of IMS transit network procedures

	Origination Procedure

(pick one)
	IMS Transit Network Procedure
	Termination Procedure

(pick one)

	MO#1
Mobile origination,

roaming, home control of

services (2).

MO#2
Mobile origination,

located in home service

area.

PSTN-O
PSTN origination.

NI-O
Non-IMS network

origination
	I-T
IMS Transit Network
	MT#1
Mobile termination, 

roaming, home control of 

services(2).

MT#2
Mobile termination, 

located in home service 

area.

MT#3
Mobile termination, CS 

Domain roaming.

PSTN-T
PSTN termination.

NI-T
Non-IMS network 

termination


The following procedures are defined:

For the origination sequences:

-
(MO#1) Mobile origination, roaming , see subclause 5.6.1;

-
(MO#2) Mobile origination, home, see subclause 5.6.2;

-
(PSTN-O) PSTN origination, see subclause 5.6.3;

-
(NI-O) Non-IMS network origination (external SIP client), see subclause 5.6.4;

For the termination sequences:

-
(MT#1) Mobile termination, roaming, see subclause 5.7.1;

-
(MT#2) Mobile termination, home, see subclause 5.7.2;

-
(MT#3) Mobile termination, CS Domain roaming, see subclause 5.7.2a;

-
(PSTN-T) PSTN termination, see subclause 5.7.3;

-
(NI-T) Non-IMS network termination (external SIP client), see subclause 5.7.4;

For the IMS transit network aspects see subclause 5.19. 

***** Next Change *****

5.18
Void
5.19
Support for Transit scenarios in IMS


This section presents some high level flows to describe the procedures for supporting IMS transit network scenarios. 

As described in clause 4.15 there are various transit configurations possible that may be supported. For the case where an operator is providing transit functions for other operators and/or enterprise networks, the configuration is as shown in Figure 5.49.
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Figure 5.49: IMS transit network

For the transit operator in Figure 5.49, ISUP messages that arrive at a configured MGCF, are translated into SIP, and are passed to the IMS Transit Functions. SIP messages may arrive directly at the configured entity supporting the transit functions or first pass through an IBCF before arriving at the IMS Transit Functions. The IMS Transit Functions perform an analysis of the destination address, and determine whether to route directly to an MGCF, BGCF, or to another IP entity on the path (e.g., an IBCF). This analysis may use public (e.g., DNS, ENUM) and/or private database lookups, and/or locally configured data. In this transit operator configuration, the IMS Transit Functions might reside in a stand-alone entity or might be combined with the functionality of an MGCF, a BGCF, an I-CSCF, an S-CSCF or an IBCF.

For the case where the operator is the terminating network operator handling a terminating service for its own customers, the configuration and operation may be more complex as shown in Figure 5.50.

NOTE 1:
In case of Fixed Broadband Access to IMS the term “CS domain” in the following text and in Figure 5.50 may be replaced by the term “PSTN”.
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Figure 5.50: Terminating IMS network with transit support

For the operator in Figure 5.50, ISUP messages arriving at an MGCF may be destined for an IMS or a CS domain customer (see clause 4.15). The ISUP messages are translated into SIP. Since this operator is serving its own customers, it can choose whether to route all traffic through the IMS Transit Functions, which subsequently route to the I-CSCF for IMS terminating call scenarios or to an MGCF for the case of CS domain subscribers as described above. In this case, there may be an additional delay for terminating sessions destined for IMS subscribers. 

As an alternative, the operator may choose to route all traffic to the I-CSCF directly and then identify those sessions that are not destined to IMS subscribers based on an HSS query. Based on the response from the HSS, sessions are either routed to an S-CSCF or to the CS domain. In this case there may be an additional delay for terminating sessions destined for the CS domain subscribers.

It is the operator's choice to determine which way to route the SIP messages, first through transit functions or directly to an I-CSCF. This may depend on whether the majority of the customers, whose calls terminate on the MGCF, are IMS or CS domain subscribers.

NOTE 2: 
In either configuration of the terminating network scenario, once it is determined that the call is not destined for an IMS subscriber, it is necessary to verify that the call is destined for a CS domain subscriber rather than to a ported number or to a wrong number. At which stage of the session establishment this decision is made is FFS.
In the terminating network configuration shown in Figure 5.50, the transit functions might reside in a stand-alone entity or might be combined with the functionality of an MGCF, a BGCF, an I-CSCF, an S-CSCF, or an IBCF. For the configuration where all traffic from the MGCF is routed directly to the I-CSCF, the I-CSCF then needs to support the transit functionality as described above.
***** End of Changes *****
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