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

3.2
Symbols

For the purposes of the present document the following symbols apply:

Cx
Reference Point between a CSCF and an HSS.

Dx
Reference Point between an I‑CSCF and an SLF.

Gi
Reference point between GPRS and an external packet data network
Gm
Reference Point between a UE and a P‑CSCF.

ISC
Reference Point between a CSCF and an Application Server.
Iu
Interface between the RNS and the core network. It is also considered as a reference point.
Ix
Reference Point between IBCF and TrGW
Le
Reference Point between an AS and a GMLC

Mb
Reference Point to IPv6 network services.

Mg
Reference Point between an MGCF and a CSCF/ITRF.

Mi
Reference Point between a CSCF and a BGCF.

Mj
Reference Point between a BGCF and an MGCF.

Mk
Reference Point between a BGCF/IMS ALG and another BGCF.

Mm
Reference Point between a CSCF/ITRF/IMS ALG and an IP multimedia network.

Mr
Reference Point between an CSCF and an MRFC.

Mw
Reference Point between a CSCF and another CSCF/ITRF.
Mx
Reference Point between a CSCF/BGCF and IBCF
Sh
Reference Point between an AS (SIP‑AS or OSA‑CSCF) and an HSS.

Si
Reference Point between an IM-SSF and an HSS.

Ut
Reference Point between UE and an Application Server.

3.3
Abbreviations

For the purposes of the present document the following abbreviations apply. Additional applicable abbreviations can be found in GSM 01.04 [1].

AMR
Adaptive Multi-rate

API
Application Program Interface

AS
Application Server

BCSM
Basic Call State Model

BG
Border Gateway

BGCF
Breakout Gateway Control Function

BS
Bearer Service

CAMEL
Customised Application Mobile Enhanced Logic

CAP
Camel Application Part

CDR
Charging Data Record

CN
Core Network

CS
Circuit Switched

CSCF
Call Session Control Function

CSE
CAMEL Service Environment

DHCP
Dynamic Host Configuration Protocol

DNS
Domain Name System

ENUM
E.164 Number

GGSN
Gateway GPRS Support Node
GLMS
Group and List Management Server
GMLC
Gateway Mobile Location Centre

GUP
Generic User Profile

HSS
Home Subscriber Server

IBCF
Interconnection Border Control Function

I‑CSCF
Interrogating‑CSCF

IETF
Internet Engineering Task Force

IM
IP Multimedia

IMS
IP Multimedia Core Network Subsystem

IMS ALG
IMS Application Level Gateway

IMSI
International Mobile Subscriber Identifier

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

IP-CAN
IP-Connectivity Access Network

ISDN
Integrated Services Digital Network

ISIM
IMS SIM

ISP
Internet Service Provider

ISUP
ISDN User Part
ITRF
IMS Transit Routing Function
IWF
Interworking Function

MAP
Mobile Application Part

MGCF
Media Gateway Control Function

MGF
Media Gateway Function

NAI
Network Access Identifier

NA(P)T-PT
Network Address (Port-Multiplexing) Translation-Protocol Translation

OSA
Open Services Architecture

P‑CSCF
Proxy‑CSCF

PDF
Policy Decision Function

PDN
Packet Data Network

PDP
Packet Data Protocol e.g., IP

PEF
Policy Enforcement Function

PLMN
Public Land Mobile Network

PSI
Public Service Identity

PSTN
Public Switched Telephone Network

QoS
Quality of Service

RAB
Radio Access Bearer

RFC
Request for Comments

SBLP
Service Based Local Policy

SCS
Service Capability Server

S‑CSCF
Serving‑CSCF

SDP
Session Description Protocol

SGSN
Serving GPRS Support Node

SLF
Subscription Locator Function

SSF
Service Switching Function

SS7
Signalling System 7

SIM
Subscriber Identity Module

SIP
Session Initiation Protocol

SGW
Signalling Gateway

THIG
Topology Hiding Inter-network Gateway

TrGW
Transition Gateway

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

URL
Universal Resource Locator

USIM
UMTS SIM

***** Next 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

When used in IMS transit configurations (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 to an ITRF 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.


Charging and resource utilisation:

-
Generation of CDRs

4.6.4
Breakout Gateway Control Function

The BGCF processes requests for routing for the case where it is 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.
4.6.5
Void

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

4.15
IMS in transit network scenarios

4.15.1
General concepts

IMS generally provides services to end user customers of a network operator by directly supporting multimedia communications services to or from that operator's customers. However IMS may also be used in a number of other configurations where the capabilities of IMS are used to support CS domain customers of an IMS operator or in various other kinds of business arrangements where the capabilities may be used to support interconnection of other networks.

Clause 4.15.2 describes several types of configurations in which IMS might be used to support such network interconnection. These are not intended to represent all possible applications of IMS, but rather provide some basis for the mechanisms by which IMS provides these transit functionalities. Further description of IMS transit network procedures are found in Clauses 5.4a.2 and 5.19.

4.15.2
IMS transit network configurations

There are at least three general cases in which IMS may be used for transit network support. These could be classified as in the following:

a)
IMS operator providing transit functionality for its own, non-IMS (CS domain), customers:
In this case the operator is serving its own customers, some of which have been migrated to IMS while others are still CS Domain subscribers. In this case SIP traffic arrives at the operator's configured entry point (e.g., I-CSCF, ITRF, or IBCF) and PSTN traffic arrives at the operator's MGCF. This is the same as the normal Mobile Terminating cases for IMS. For the case where the destination user is not an IMS subscriber, the operator needs to route the session to the CS domain.

b)
IMS operator providing transit functionality to enterprise networks:
In this case the operator is serving as a transit network for an enterprise IP network and provides connectivity to both PSTN and IP endpoints. Traffic from the enterprise network arrives at a provisioned routing entity and needs to be routed to either an IP network or to the PSTN depending on the terminating endpoint.

c)
IMS operator providing transit functionality to other network operators:
In this case the operator is serving as an IMS session based routing backbone for a PSTN operator or another IP network and provides connectivity to both PSTN and IP endpoints (PSTN <‑> PSTN, IP <‑> IP, PSTN <‑> IP). Traffic from the PSTN operator arrives at configured MGCFs for translation to SIP. IMS traffic arrives at a configured entry point. In either case the operator needs to route the traffic to either an IP network or to the PSTN depending on the terminating endpoint.

4.15.3
IMS transit routing function

The IMS Transit Routing Function (ITRF) provides routing for SIP messages that are potentially destined for another network (e.g., another IMS, another IP network, CS domain or PSTN). The ITRF performs an analysis of the destination address, and determines whether to route to an MGCF, BGCF, or to another IP entity on the path (e.g. an I-CSCF or IBCF). This analysis may use public (e.g. DNS, ENUM) and/or private database lookups, and/or locally configured data. In a transit operator configuration, ITRF shall be able to generate CDRs.
***** Next Change *****

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. The configuration in Figure 5.49 is also intended to cover scenarios where an operator routes traffic from other IMS- or SIP-networks to CS domain or PSTN customers through the IMS transit network. In this case the terminating network as shown in the figure indicates the operator's CS domain or PSTN.
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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 theITRF. SIP messages may arrive directly at the configured ITRF supporting the transit functions or first pass through an IBCF before arriving at the IMS Transit Functions. The ITRF performs an analysis of the destination address, and determines whether to route to an MGCF, BGCF, or to another IP entity on the path (e.g. an I-CSCF or 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, ITRF shall be able to generate CDRs.

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 ITRF, 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 in Figure 5.50 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 ITRF for routing 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 an ITRF or first 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.

For the case where an operator supports both transit for customers of other operators, as in figure 5.49, and transit for his own customers, as in Figure 5.50, the ITRF in Figure 5.50 could route to other terminating networks and not just to the CS domain as shown in the figure. 
***** End of Changes *****
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