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5.4.11
Signalling Transport Interworking

A Signalling gateway function (SGW) is used to interconnect different signalling networks i.e. SCTP/IP based signalling networks and SS7 signalling networks. The signalling gateway function may be implemented as a stand alone entity or inside another entity [1]. The session flows in this specification do not show the SGW, but when interworking with PSTN/CS domain, it is assumed that there is a SGW for signalling transport conversion. 
5.4.12
Configuration and Routing principles for Public Service Identities
5.4.12.0
General

Depending on the service nature, different mechanisms may be used for configuration and routing of PSIs according to operator preference.

When PSIs are created, the uniqueness of a PSI shall be ensured. Note that only the username part of a PSI is definable within a predefined hostname(s).

Whenever possible, routing to/from a Public Service Identity (PSI) should be provided using basic principles used for IMS routing.
5.4.12.1
PSIs on the originating side
The application server hosting the PSI may be invoked as an originating application server. This can be achieved by modifying the filter information within the subscription information of the users intending to use the service identified by the PSI. The PSI is then made available to these users.

The SIP requests are directed to the corresponding application server hosting the service according to the originating filtering rules in the S-CSCF of the user who is using the service.
Such statically pre-configured PSIs are only accessible internally from within the IMS of the operator’s domain where the PSI is configured.

5.4.12.2
PSIs on the terminating side
The application server hosting the PSI may be invoked as a terminating application server via information stored in the HSS. Such PSIs are globally routable and can be made available to users within and outside the operator domain, and can take the following form:

-
Distinct PSIs (e.g. sip:my_service@example.com). Distinct PSIs can be created, modified and deleted in the HSS by the operator via O&M mechanisms. Distinct PSIs can also be created and deleted by users using the Ut interface using the means described in sub-clause 5.4.12.3 for subdomain-based PSIs. The distinct PSI may then be created in the HSS by the AS using the Sh interface.

-
Wildcarded PSIs (sip:chatlist_*@example.com): A range of PSIs with the same domain part in the SIP URI is defined using a wildcard indication in the userpart of the SIP-URI. Wildcarded PSI ranges can be created, modified and deleted in the HSS by the operator via O&M mechanisms. Specific PSIs within a wildcarded range can be created and deleted by users using the Ut interface to the AS hosting the wildcarded range, or by the operator via O&M mechanisms.
For both the distinct PSIs and wildcarded PSIs, there are two ways to route towards the AS hosting the PSI:

a)
The HSS maintains the assigned S-CSCF information and ISC Filter Criteria information for the “PSI user” to route to the AS hosting the PSI according to IMS routing principles. In this case, the I-CSCF receives SIP requests at the terminating side, queries the HSS and directs the request to the S-CSCF assigned to the “PSI user”. The S-CSCF forwards the session to the application server hosting the PSI according to the terminating ISC Filter Criteria.
b)
The HSS maintains the address information of the AS hosting the PSI for the “PSI user”. In this case, the AS address information for the PSI is returned to the I-CSCF in the location query response, in which case the I-CSCF will forward the request directly to the AS hosting the PSI.
The AS hosting the PSI in combination with its entry in the HSS is referred to as "PSI user".

Figure 5.19d depicts a routing example for incoming session where the session request is routed directly to the AS hosting the PSI.
Figure 5.19e depicts an example routing scenario where the basic IMS routing via S-CSCF is used to route the session.



















5.4.12.3
Subdomain based PSIs

Subdomains defined for PSIs allow both operators and users to define specific PSIs within subdomains for specific applications. For this purpose, subdomains can be defined by the operator in the DNS infrastructure. Specific PSIs within a subdomain can be created and deleted by users using the Ut interface to the AS hosting the subdomain, or by the operator via O&M mechanisms.

Subdomain based PSIs are globally routable and can be made available to users within and outside the operator domain.
In this case, there are two ways to route towards the AS hosting the PSI: 

a)
When the subdomain name is defined in the global DNS, then the originating S-CSCF receives the IP address of the AS hosting the PSI, when it queries DNS. The principles defined in RFC 3263 “Session Initiation Protocol (SIP): Locating SIP Servers” may be used. For example, a NAPTR query and then a SRV query may be used to get the IP address of the AS.

b)
The PSI is resolved by the global DNS to an I-CSCF address in the domain where the AS hosting the PSI is located. The I-CSCF recognises the subdomain (and thus does not query the HSS). It resolves the same PSI to the address of the actual destination AS hosting the PSI using an internal DNS mechanism, and forwards the requests directly to the AS. 

Figure 5.19f shows an example of DNS based routing of an incoming session from an external network. The routing from the external network leads to the entry point of the IMS subsystem hosting the subdomain of the PSI.










5.4.12.4
PSI configuration in the HSS

In order to support configuration of an AS hosting a PSI, the distinct PSIs and/or wildcarded PSI ranges hosted in the AS need to be configured in the HSS. The configuration shall include procedures to allow:

(
Distinct PSIs and wildcarded PSI ranges to be configured in the HSS via operation and maintenance procedures,

(
Authorization and verification of access as “PSI user” with the Public Service Identity hosted by the AS, e.g. for AS-originating requests,

(
Access to “PSI user” information (e.g. the S-CSCF assigned) over the Cx reference point from the CSCF nodes,

(
Defining the “PSI user” similar to the principle of IMS user, without requiring any subscription/access information (e.g. CS/PS domain data) that are required for IMS user.

Further functional requirements such as how S-CSCF is provisioned with the PSI data need to be studied.

Note that the PSI configuration in the HSS does not affect the filter criteria based access to an AS as defined in the user profiles.
5.4.12.5
Requests originated by the AS hosting the PSI

The AS hosting the PSI may originate requests with the PSI as the originating party. For such originating requests, the home IMS network shall be capable to perform the following functions:

-
In case network configuration hiding is to be applied, the request shall be routed as per the principles described in sub-clause 4.6.2.1. This means that the last hop within the originating IMS is an I-CSCF (THIG), which processes the request further on and routes it towards the destination network. 

-
Network Domain Security [20] shall be used where applicable.

-
Charging requirements such as providing appropriate accounting and charging functions via the charging entities shall be supported according to 3GPP TS 32.200 [25]. 

-
In case the target identity is a tel: URL, ENUM translation needs to be performed, and the request shall be routed based on the translation result.
Routing from the Originating AS hosting the PSI can be performed as follows:

a)
The AS may forward the originating request to the destination network without involving a S-CSCF. If this option is applied where the target identity is a tel: URL, the AS performs an ENUM query and routes the request based on the translation result. ENUM support for an AS is optional. If an AS does not support ENUM, it shall be configured to use b) at least in case of tel: URLs.

b)
In case the PSI has a S-CSCF assigned, the AS forwards the originating request to this S-CSCF, which then processes the request as per regular originating S-CSCF procedures.
To prevent fraudulent or unsecure IMS traffic possibly caused by AS originated requests, security and authentication procedures may be performed towards the AS.
5.4a
Overview of 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. In addition, several of the procedures give alternatives for network configuration hiding (the number of such alternatives is shown in parentheses).

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.

 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

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 Application Server terminations

Non-IMS network termination



	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
	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.

PSTN-O PSTN origination

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.

PSTN-O PSTN origination

AS-O Application Server origination

Non-IMS network origination


	S-S#4 PSTN termination in different network than the S-CSCF


	PSTN-T
PSTN termination.

	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.
	S-S#1
Different network operators 
performing origination and 
termination, with home control of termination (2).

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.



	MO#1
Mobile origination, 
roaming, home control of services (2).

MO#2
Mobile origination, 
located in home service area.


	S-S#3 PSTN termination in the same network as the S-CSCF.

S-S#4 PSTN termination in different network than the S-CSCF


	PSTN-T
PSTN termination.


5.5
Serving-CSCF/MGCF to serving-CSCF/MGCF procedures
5.5.0
General

This section presents the detailed application level flows to define the procedures for Serving-CSCF to Serving-CSCF.
This section contains four session flow procedures, showing variations on the signalling path between the Serving-CSCF that handles session origination, and the Serving-CSCF that handles session termination. This signalling path depends on:
-
whether the originator and destination are served by the same network operator,
-
whether the network operators have chosen to hide their internal configuration.

The Serving-CSCF handling session origination performs an analysis of the destination address, and determines whether it is a subscriber of the same network operator or a different operator.
If the analysis of the destination address determined that it belongs to a subscriber of a different operator, the request is forwarded (optionally through an I-CSCF(THIG) within the originating operator’s network) to a well-known entry point in the destination operator’s network, the I-CSCF. The I-CSCF queries the HSS for current location information. The I-CSCF then forwards the request to the S-CSCF. If the analysis of the destination address determines that it belongs to a subscriber of the same operator, the S-CSCF passes the request to a local I-CSCF, who queries the HSS for current location information. The I-CSCF then forwards the request to the S-CSCF.
5.5.1
(S-S#1) Different network operators performing origination and termination

The Serving-CSCF handling session origination performs an analysis of the destination address, and determines that it belongs to a subscriber of a different operator. The request is therefore forwarded (optionally through an I-CSCF(THIG) within the originating operator’s network) to a well-known entry point in the destination operator’s network, the I-CSCF. The I-CSCF queries the HSS for current location information, and finds the user either located in the home service area, or roaming. The I-CSCF therefore forwards the request to the S-CSCF serving the destination user.

Refer to table 5.2 in subclause 5.4a to see which origination sequences share this common S-S procedure. In addition the text below clarifies the role of the "Originating Network".
MO#1
Mobile origination, roaming. The "Originating Network" of S-S#1 is therefore a visited network. 

MO#2
Mobile origination, home. The "Originating Network" of S-S#1 is therefore the home network.

PSTN-O
PSTN origination. The "Originating Network" of S-S#1 is the home network. The element labeled S-CSCF#1 is the MGCF of the PSTN-O procedure.
AS-O
Application Server origination. The "Originating Network" of S-S#1 is the home network. The element labeled S-CSCF#1 corresponds to the S-SCSF in figure 5.16c.
NI-O
Non-IMS network origination. The external SIP client of figure 5.16b replaces all elements of the Originating network and Originating Home Network in figure 5.10. There may be other non-IMS SIP servers on the path that are not shown.
Refer to table 5.2 in subclause 5.4a to see which termination sequences share this common S-S procedure. In addition the text below clarifies the role of the "Terminating Network".
MT#1
Mobile termination, roaming. The "Terminating Network" of S-S#1 is a visited network.

MT#2
Mobile termination, located in home service area. The "Terminating Network" of S-S#1 is the home network.

MT#3
Mobile termination, CS Domain roaming. The "Terminating Network" of S-S#1 is a CS domain network.
AS-T#1,2,3,4 Application Server termination. The elements of the corresponding AS-T termination figure (5.7.5, 5.7.6, 5.7.7, and 5.7.8) replace all elements of the Terminating Home Network and Terminating Network of figure 5.10.

NI-T
Non-IMS network terminations. The external SIPclient of figure 5.19a replaces all elements of the Terminating Home Network and Terminating Network in figure 5.10. There may be other non-IMS SIP servers on the path that are not shown.
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Figure 5.10: Serving to serving procedure - different operators

Procedure S-S#1 is as follows:

1.
The SIP INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating flow. This message should contain the initial media description offer in the SDP.

2.
S-CSCF#1 invokes whatever service logic is appropriate for this session attempt.

3.
S-CSCF#1 performs an analysis of the destination address, and determines the network operator to whom the subscriber belongs. For S-S#1, this flow is an inter-operator message to the I-CSCF entry point for the terminating user. If the originating operator desires to keep their internal configuration hidden, then S-CSCF#1 forwards the INVITE request through I-CSCF(THIG)#1 (choice (b)); otherwise S-CSCF#1 forwards the INVITE request directly to I-CSCF#2, the well-known entry point into the terminating user’s network (choice (a)).

(3a)
If the originating network operator does not desire to keep their network configuration hidden, the INVITE request is sent directly to I-CSCF#2.

(3b)
If the originating network operator desires to keep their network configuration hidden, the INVITE request is forwarded through an I-CSCF(THIG) in the originating operator’s network, I-CSCF(THIG)#1.

(3b1)
The INVITE request is sent from S-CSCF#1 to I-CSCF(THIG)#1

(3b2)
I-CSCF(THIG)#1 performs the configuration-hiding modifications to the request and forwards it to I-CSCF#2

4.
I-CSCF#2 (at the border of the terminating user’s network) shall query the HSS for current location information. 

5.
HSS responds with the address of the current Serving-CSCF for the terminating user.

6.
I-CSCF#2 forwards the INVITE request to the S-CSCF (S-CSCF#2) that will handle the session termination.

7.
S-CSCF#2 invokes whatever service logic is appropriate for this session setup attempt

8.
The sequence continues with the message flows determined by the termination procedure.

9.
The media stream capabilities of the destination are returned along the signalling path, as per the termination procedure.

10.
S-CSCF#2 forwards the SDP to I-CSCF#2

11.
I-CSCF#2 forwards the SDP to S-CSCF#1. Based on the choice made in step #3 above, this may be sent directly to S-CSCF#1 (11a) or may be sent through I-CSCF(THIG)#1 (11b1 and 11b2)

12.
S-CSCF#1 forwards the SDP to the originator, as per the originating procedure.

13.
The originator decides on the offered set of media streams, confirms receipt of the Offer Response with a Response Confirmation, and forwards this information to S-CSCF#1 by the origination procedures. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response received in Step 12 or a subset.

14-15.
S-CSCF#1 forwards the offered SDP to S-CSCF#2. This may possibly be routed through I-CSCF#1and/or I-CSCF#2 depending on operator configuration of the I-CSCFs. Step 14 may be similar to Step 3 depending on whether or not configuration hiding is used.

16.
S-CSCF#2 forwards the offered SDP to the terminating endpoint, as per the termination procedure

17-20.
The terminating end point acknowledges the offer with answered SDP and passes through the session path to the originating end point. Step 19 may be similar to Step 11 depending on whether or not configuration hiding is being used.

21-24.
Originating end point acknowledges successful resource reservation and the message is forwarded to the terminating end point. This may possibly be routed through I-CSCF#1and/or I-CSCF#2 depending on operator configuration of the I-CSCFs. Step 22 may be similar to Step 3 depending on whether or not configuration hiding is used.

25-28.
Terminating end point acknowledges the response and this message is sent to the originating end point through the established session path. Step 27 may be similar to Step 11 depending on whether or not configuration hiding is being used.

29-32.
Terminating end point then generates ringing and this message is sent to the originating end point through the established session path. Step 31 may be similar to Step 11 depending on whether or not configuration hiding is being used.

33-36.
Terminating end point then sends 200 OK via the established session path to the originating end point. Step 35 may be similar to Step 11 depending on whether or not configuration hiding is being used.

37-40.
Originating end point acknowledges the establishment of the session and sends to the terminating end point via the established session path. This may possibly be routed through I-CSCF#1and/or I-CSCF#2 depending on operator configuration of the I-CSCFs. Step 38 may be similar to Step 3 depending on whether or not configuration hiding is used.

5.5.2
(S-S#2) Single network operator performing origination and termination

The Serving-CSCF handling session origination performs an analysis of the destination address, and determines that it belongs to a subscriber of the same operator. The request is therefore forwarded to a local I-CSCF. The I-CSCF queries the HSS for current location information, and finds the user either located in the home service area, or roaming. The I-CSCF therefore forwards the request to the S-CSCF serving the destination user.

Refer to table 5.2 in subclause 5.4a to see which origination sequences share this common S-S procedure . In addition the text below clarifies the role of the "Originating Network".
MO#1
Mobile origination, roaming,. The "Originating Network" of S-S#2 is therefore a visited network. 

MO#2
Mobile origination, home. The "Originating Network" of S-S#2 is therefore the home network.

PSTN-O
PSTN origination. The "Originating Network" of S-S#2 is the home network. The element labelled S-CSCF#1 is the MGCF of the PSTN-O procedure.
AS-O
Application Server origination. The "Originating Network" of S-S#1 is the home network. The element labelled S-CSCF#1 corresponds to the S-CSCF in figure 5.16c.

Refer to table 5.2 in subclause 5.4a to see which termination sequences share this common S-S procedure:. In addition the text below clarifies the role of the "Terminating Network".
MT#1
Mobile termination, roaming, . The "Terminating Network" of S-S#2 is a visited network.

MT#2
Mobile termination, home. The "Terminating Network" of S-S#2 is the home network.

MT#3
Mobile termination, CS Domain roaming. The "Terminating Network" of S-S#2 is a CS domain network.
AS-T#1,2,3,4 Application Server termination. The elements of the corresponding AS-T termination figure (5.7.5, 5.7.6, 5.7.7, and 5.7.8) replace all elements of the Terminating Home Network and Terminating Network of figure 5.11.
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Figure 5.11:
Serving to serving procedure - same operator

Procedure S-S#2 is as follows:

1.
The SIP INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating flow. This message should contain the initial media description offer in the SDP.

2.
S-CSCF#1 invokes whatever service logic is appropriate for this session setup attempt

3.
S-CSCF#1 performs an analysis of the destination address, and determines the network operator to whom the subscriber belongs. Since it is local, the request is passed to a local I-CSCF.

4.
I-CSCF shall query the HSS for current location information. 

5.
HSS responds with the address of the current Serving-CSCF for the terminating user.

6.
I-CSCF forwards the INVITE request to the S-CSCF (S-CSCF#2) that will handle the session termination.

7.
S-CSCF#2 invokes whatever service logic is appropriate for this session setup attempt

8.
The sequence continues with the message flows determined by the termination procedure.

9-12.
The terminating end point responds with an answer to the offered SDP and this message is passed along the established session path.

13-16.
The originator decides on the offered set of media streams, confirms receipt of the Offer Response with a Response Confirmation, and forwards this information to S-CSCF#1 by the origination procedures.  This message is forwarded via the established session path to the terminating end point. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response received in Step 12 or a subset.

17-20.
Terminating end point responds to the offered SDP and the response if forwarded to the originating end point via the established session path.

21-24.
Originating end point sends successful resource reservation information towards the terminating end point via the established session path.

25-28.
Terminating end point sends successful resource reservation acknowledgement towards the originating end point via the established session path

29-32.
Terminating end point sends ringing message toward the originating end point via the established session path.

33-36.
The SIP final response, 200-OK, is sent by the terminating endpoint over the signalling path. This is typically generated when the user has accepted the incoming session setup attempt. The message is sent to S-CSCF#2 per the termination procedure.

37-40.
The originating endpoint sends the final acknowledgement to S-CSCF#1 by the origination procedures and it is then sent over the signalling path to the terminating end point.

5.5.3
(S-S#3) Session origination with PSTN termination in the same network as the S-CSCF.

The Serving-CSCF handling session origination performs an analysis of the destination address, and determines, with support of applications or other databases, that the session is destined to the PSTN. The request is therefore forwarded to a local BGCF. The BGCF determines that the MGCF should be in the same network, and selects a MGCF in that network. The request is then forwarded to the MGCF. 

Refer to table 5.2 in subclause 5.4a to see which origination sequences share this common S-S procedure. In addition the text below clarifies the role of the "Originating Network".
MO#1
Mobile origination, roaming. The "Originating Network" of S-S#3 is therefore a visited network.

MO#2
Mobile origination, located in home service area. The "Originating Network" of S-S#3 is therefore the home network.
PSTN-O
PSTN origination. The "Originating Network" of S-S#3 is the home network. The element labeled S-CSCF#1 is the MGCF of the PSTN-O procedure.

AS-O
Application Server origination. The "Originating Network" of S-S#1 is the home network. The element labelled S-CSCF corresponds to the S-CSCF in figure 5.16c.

Refer to table 5.2 in subclause 5.4a to see which termination sequences share this common S-S procedure:. In addition the text below clarifies the role of the "Terminating Network".
PSTN-T
PSTN termination. This occurs when the MGCF is selected to be in the same network as the S-CSCF.
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Figure 5.12: Serving to PSTN procedure - same operator

Procedure S-S#3 is as follows:

1.
The SIP INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating flow. This message should contain the initial media description offer in the SDP.

2.
S-CSCF#1 invokes whatever service logic is appropriate for this session setup attempt

3.
S-CSCF#1 performs an analysis of the destination address. From the analysis of the destination address, S-CSCF#1 determines that this is for the PSTN, and passes the request to the BGCF.

4.
The BGCF determines that the MGCF shall be in the same network, and hence proceeds to select an appropriate MGCF. The SIP INVITE request is forwarded to the MGCF. The PSTN terminating information flows are then followed.

5-7.
The media stream capabilities of the destination are returned along the signalling path, as per the PSTN termination procedure.

8.
The originator decides the offered set of media streams, confirms receipt of the Offer Response with a Response Confirmation, and forwards this information to S-CSCF#1 by the origination procedures. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response received in Step 7 or a subset.

9-10.
S-CSCF#1 forwards the offered SDP to the terminating endpoint as per the PSTN terminating procedures via the established session path.

11-13.
The terminating end point answers to the offered SDP and the message is passed through the established session path to the originating end point.

14-16.
When the originating endpoint has completed the resource reservation procedures, it sends the successful resource reservation message to S-CSCF#1 by the origination procedures and it is passed to the terminating end point through the session path.

17-19.
The terminating endpoint acknowledges the result and the message is passed onto the originating end point via the session path.

20-22.
Terminating end point generates ringing message and forwards it to BGCF which in tern forwards the message to SCSCF#1. S-CSCF#1 forwards the ringing message to the originator, per the origination procedure

23.
When the destination party answers, the termination procedure results in a SIP 200-OK final response to the BGCF

24-25.
The BGCF forwards this information to the S-CSCF#1 and then it is forwarded to the originating end point. 

26.
The 200-OK is returned to the originating endpoint, by the origination procedure from terminating end point.

27.
The originating endpoint sends the final acknowledgement to S-CSCF#1 by the origination procedures.

28.
S-CSCF#1 forwards this message to the terminating endpoint as per the PSTN terminating procedures.

5.5.4
(S-S#4) Session origination with PSTN termination in a different network from the S-CSCF.

The Serving-CSCF handling session origination performs an analysis of the destination address, and determines, with support of applications or other databases, that the session is destined to the PSTN. The request is therefore forwarded to a local BGCF. The BGCF determines that the PSTN interworking should occur in another network, and forwards this to a BGCF in the interworking network. The BGCF then selects a MGCF in that network. The request is then forwarded to the MGCF. 

Refer to table 5.2 in subclause 5.4a to see which origination sequences share this common S-S procedure . In addition the text below clarifies the role of the "Terminating Network".
MO#1
Mobile origination, roaming. The "Originating Network" of S-S#4 is therefore a visited network.

MO#2
Mobile origination, located in home service area. The "Originating Network" of S-S#4 is therefore the home network.
PSTN-O
PSTN origination. The "Originating Network" of S-S#4 is the home network. The element labelled S-CSCF#1 is the MGCF of the PSTN-O procedure.

AS-O
Application Server origination. The "Originating Network" of S-S#1 is the home network. The element labelled S-CSCF#1 corresponds to the S-CSCF in figure 5.16c.

NI-O
Non-IMS network origination. The external SIP client of figure 5.16b replaces all elements of the Originating network and Originating Home Network in figure 5.13. There may be other non-IMS SIP servers on the path which are not shown.
Refer to table 5.2 in subclause 5.4a to see which termination sequences share this common S-S procedure. In addition the text below clarifies the role of the "Terminating Network".
PSTN-T
PSTN termination. This occurs when the MGCF is selected to be in a different network than the S-CSCF.
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Figure 5.13: Serving to PSTN procedure - different operator

Procedure S-S#4 is as follows:

1.
The SIP INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating flow. This message should contain the initial media description offer in the SDP.

2.
S-CSCF#1 invokes whatever service logic is appropriate for this session setup attempt

3.
S-CSCF#1 performs an analysis of the destination address. From the analysis of the destination address, S-CSCF#1 determines that this is for the PSTN, and passes the request to the BGCF#1.

4.
The BGCF#1 determines that the PSTN interworking should occur in interworking network, and forwards the request on to BGCF#2. For the case that network hiding is required, the request is forwarded through an I-CSCF(THIG).

5.
BGCF#2 determines that the MGCF shall be in the same network, and hence proceeds to select an appropriate MGCF. The SIP INVITE request is forwarded to the MGCF. The PSTN terminating information flows are then followed.

6-8.
The media stream capabilities of the destination are returned along the signalling path, as per the PSTN termination procedure.

9.
S-CSCF#1 forwards the SDP to the originator, as per the originating procedure.

10.
The originator decides the offered set of media streams, confirms receipt of the Offer Response with a Response Confirmation, and forwards this information to S-CSCF#1 by the origination procedures. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response received in Step 12 or a subset.

11-13.
S-CSCF#1 forwards the offered SDP to the terminating endpoint, as per the PSTN terminating procedure.

14-17.
Terminating end point responds to the offer via the established session path towards the originating end point.

18-21.
When the originating endpoint has completed the resource reservation procedures, it sends the successful resource reservation message to S-CSCF#1 by the origination procedures and it is forwarded to the terminating end point via established session path.

22-25.
The terminating end point responds to the message towards the originating end point.

26-29.
Terminating end point generates ringing message towards the originating end point.

30-33.
Terminating end point sends 200 OK when the originating end answers the session.

34-37.
Originating end point acknowledges the establishment of the session.

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

5.6.4
(NI-O) Non-IMS Origination procedure from an external SIP client
This subclause describes the session setup procedures when originating from an external SIP client that doesn’t support the required IMS SIP extensions, towards an IMS UE.

An incoming SIP request may arrive, where the UE detects that the originating party does not support the IMS SIP extensions described in 3GPP TS 24.229 [10a]. In case the external SIP client does not support the Precondition extension of SIP, the UE continues to setup the session without activating media transfer until the session parameters have been negotiated and accepted. Figures 5.16a and 5.16b show an example of an end-to-end session setup in such a case.

For illustration purposes these session flows show the case of a non-roaming termination. This flow is a variant of MT#2 defined in subclause 5.7.2. The same principles apply in roaming cases, i.e. analogous variants of MT#1 defined in subclause 5.7.1 are also supported for interworking with SIP clients that do not support the required IMS procedures.
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Figure 5.16a: Originating session from external SIP client

1-3.
A session arrives at the UE in the IMS network with media information but without requiring precondition capability.

4-6.
Ringing information is sent end to end towards the originating party.

7-10.
The UE begins the resource reservation according to the session and media parameters. The P-CSCF/PDF may authorise the media parameters being negotiated and the originating party is notified of the session setup details with all media components set to inactive.

11-13.
The originating party acknowledges the session.

14.
When the UE has completed the resource reservation procedures, the UE continues with the session setup according to figure 5.16b. The UE sets the media components to active state.
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Figure 5.16b: Continuation of originating session from external SIP client, session setup with active media

14-16.
By sending a re-INVITE indicating the support for the precondition capability, the terminating UE initiates setting of media components to active.

17-19.
Ringing Information may be sent from an external SIP entity (in this case the originating party) through the session path towards the terminating UE.

20-23.
The originating SIP client accepts the re-INVITE with the active media streams. In step 22, The P-CSCF/PDF may commit/approve the resources authorised for the session.

24-26.
Session is acknowledged end-to-end.




























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

5.7.4
(NI-T) Non-IMS Termination to an external SIP client

This subclause describes the IMS session setup procedures towards external SIP clients that don’t support the required IMS SIP extensions.

In this scenario, the UE originates an IMS session requiring the support for precondition capabilities towards an external SIP entity that does not support those capabilities. Based on the response indicating no support, the UE re-initiates the session by resetting the requirements and announcing its own support only. The UE sets all the media components to inactive until the media information has been negotiated at a later stage of the session. When both parties have agreed to the session and media parameters and the UE has established resources for the media, the UE initiates session modification setting the status of the media components to active and is thus enabling the media transfer to start. Figures 5.19a, 5.19b and 5.19c together illustrate session flows for one possible originating session establishment towards a non-IMS client in an external network with QoS authorisation and service based local policy support. In this example the external SIP client does not support the Precondition extension of SIP.

For illustration purposes these session flows show the case of a non-roaming origination. This flow is a variant of MO#2 defined in subclause 5.6.2. The same principles apply in roaming cases, i.e. analogous variants of MO#1 defined in subclause 5.6.1 are also supported for interworking with SIP clients that do not support the required IMS procedures.
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Figure 5.19a: Terminating session towards external SIP client, detection phase

The terminating IMS session detection phase is as follows:

1-3.
The UE initiates an IMS session towards an external SIP client, and requires support for precondition capabilities in the session initiation.

4-6.
The terminating party informs the UE that the precondition capability is not supported by the receiving entity.

7-9.
Acknowledgement to the response is sent through the session path and the session setup procedure is terminated.
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Figure 5.19b: Terminating session towards external SIP client, re-initiate session set up not requiring precondition capabilities and with inactive media

At this point, the UE IMS client may choose to retry setting up the session. For that purpose it initiates a new INVITE message, which indicates the support of the precondition capability (rather than the requirement of the precondition capability) and sets all media components to inactive state, as shown in figures 5.19b & 5.19c.

10-12.
UE initiates a new IMS session indicating the support of the precondition capability and setting all media components to inactive state.

13-15.
Ringing from the terminating party is sent through the session path towards the originating UE.

16-17.
Acknowledgement of the session and media parameters are sent from the terminating side to the P-CSCF.

18.
The P-CSCF/PDF may at this point authorise the resources being negotiated.

19.
The acknowledgement of the session and media parameters forwarded towards the originating UE.

20-22.
The session is established, but media transfer is not allowed yet.

23.
The UE starts the resource reservation for the media.
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Figure 5.19c: Continuation of terminating session towards external SIP client, session set up with active media

Once the session parameters have been agreed and the UE has successfully reserved resources for the media components, the session set-up continues by setting the media components to active, as shown in session flow 5.19c.

24-26.
UE initiates activation of media by initiating an INVITE procedure towards the terminating party.

27-28.
The terminating party accepts media activation, and corresponding signaling is passed back towards the originating party along the session path.

29.
The P-CSCF/PDF receives the acceptance of media activation. At this point, the P-CSCF/PDF may commit/approve the resources that have been authorised for the session

30.
The P-CSCF/PDF forwards the signaling message to the originating UE indicating that the session setup can continue and activation of media is performed.

31-33.
The Session establishment is then acknowledged through the session path.

At this point in time, the session is established between the two parties.
















5.7.5
(AS-T#1) PSI based Application Server termination – direct

This section depicts a routing example for incoming session where the session request is routed directly to the AS hosting the PSI.
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Figure 5.19d Incoming session, direct route towards the AS 

1.
I-CSCF receives a request destined to the PSI.

2-3.
I-CSCF queries the HSS in order to determine the next hop in the routing path for the PSI.

4.
HSS determines the routing information, i.e., the address of the AS hosting the PSI.

5.
HSS returns the AS address to the I-CSCF.

6-7.
I-CSCF forwards the request to the address received from the query.

8-9.
Session setup continues as per existing procedures.

5.7.6
(AS-T#2) PSI based Application Server termination – indirect

This section depicts an example routing scenario where the basic IMS routing via S-CSCF is used to route the session.
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Figure 5.19e:
Incoming session, indirect route to AS via S-CSCF

1.
I-CSCF receives a request destined to the PSI.

2-3.
I-CSCF queries HSS in order to determine the next hop in the routing path for the PSI.

4.
HSS determines the routing information, which is the S-CSCF defined for the "PSI user".

5.
HSS returns the S-CSCF address/capabilities to the I-CSCF.

6-7.
I-CSCF, as per existing procedures, forwards the request towards the entity (i.e., S-CSCF) received from the query, or the I-CSCF selects a new S-CSCF if required.

8.
S-CSCF evaluates the filter criteria and gets the AS address where to forward the request.

9.
The request is then routed towards the AS identified by the filter criteria.

10-12.
Session setup continues as per existing procedures.

5.7.7
(AS-T#3) PSI based Application Server termination – DNS routing
This section shows an example of DNS based routing of an incoming session from an external network. The routing from the external network leads to the entry point of the IMS subsystem hosting the subdomain of the PSI.
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Figure 5.19f:
Incoming session, direct route to AS using DNS

1.
I-CSCF receives a request that is destined to the PSI.

2.
I-CSCF has been configured with the list of supported domains/network names, or it may have been configured to directly query a local DNS server.

3.
In this case the I-CSCF checks the list and finds a match.

4.
I-CSCF sends DNS query to find the route.

5.
DNS server returns the IP address of the AS hosting the PSI.

6-7.
I-CSCF forwards the request towards the IP address received from the query.

8-9.
Session setup continues as per existing procedures.






































































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .�The list is also included in a MS Excel file included in the zip file containing the CR cover sheet template.


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 2

