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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.

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/CSCF.

Mm
Reference Point between a CSCF/BGCF/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.
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.

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

4.3.5
E.164 address to SIP‑URI resolution in an IM CN subsystem

The S‑CSCF shall support the ability to translate the E.164 address contained in a Request-URI in the non-SIP URI Tel: URI format IETF RFC 3966 [15] to a SIP routable SIP URI using an ENUM DNS translation mechanism with the format as specified in IETF RFC 3761 [16]. If this translation fails, then the session may be routed elsewhere using unspecified means or appropriate notification shall be sent to the originating session endpoint, depending on network operator configuration..

The actual ENUM/DNS database(s) used to perform address translations are outside the scope of 3GPP andare therefore a matter for the IM operator. There is no requirement that the Universal ENUM service on the internet be used. As such, it is possible that the ENUM/DNS mechanism uses a different top level domain to that of "e164.arpa." (as mandated in IETF RFC 3761 [16], section 1.2), therefore, the top level domain to be used for ENUM domain names shall be a network operator configurable option in all IMS nodes that can perform ENUM/DNS resolution.
***** Next Change *****

4.4
Signalling concepts

A Single session control between the UE and CSCF:

-
For Multi-Media type services delivered via the IP‑CAN within this architecture, a single session control protocol shall be used between the user equipment UE and the CSCF (over the Gm reference point).

Protocols over the Gm reference point :

-
The single protocol applied between the UE and CSCF (over the Gm reference point) within this architecture will be based on SIP (as defined by RFC 3261 [12], other relevant RFC's, and additional enhancements required to support 3GPP's needs).

A Single session control on the Mw, Mm, Mg, Mi, Mj, Mk, Mx:

-
A single session control protocol shall be used on the session control interfaces between:

-
MGCF and CSCF (Mg),

-
between CSCFs (Mw),

-
between a CSCF/BGCF/IMS ALG and external IP networks (Mm),

-
between CSCF and BGCF (Mi),

-
between BGCF and MGCF (Mj),

-
between BGCF/IMS ALG and BGCF/CSCF (Mk), and 

-
between BGCF/CSCF and IBCF (Mx).

Protocols for the Mw, Mm, Mg, Mi, Mj, Mk, Mx:

-
The single session control protocol applied to these interfaces will be based on SIP (as defined by RFC 3261 [12], other relevant RFC's, and additional enhancements required to support 3GPP´s needs).

UNI vs. NNI session control :

-
The SIP based signalling interactions between CN elements may be different than SIP based signalling between the UE and the CSCF.

Based on operator preference, border control functions may be applied between two IM CN subsystem networks or between an IM CN subsystem network and other SIP based multimedia network, see Section 4.14 and Annex I for details.

Restrict access from external networks :

-
The signalling solution shall allow the operator to restrict access from external networks (application level).

Access to HSS :

-
A network operator can control access to the HSS.

***** 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 the session cannot be routed using DNS or ENUM/DNS (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, then the BGCF shall select a MGCF that 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. If the BGCF determines that the session is destined for an IMS subscriber, it forwards the message to an I-CSCF in the network. 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 *****

5.4.3
Interworking with PSTN

If the S‑CSCF, possibly in conjunction with an Application Server, determines that the session cannot be routed using DNS or ENUM/DNS, the S‑CSCF will forward the Invite information flow to the BGCF in the same network. The BGCF selects the next hop for the session.
If the BGCF selects to forward the session to the PSTN, it selects the network in which the PSTN interworking should occur, and the selection of the interworking network is based on local policy.

If the BGCF determines that the PSTN interworking should occur in the same network, then the BGCF selects the MGCF which will perform the interworking, otherwise the BGCF forward the invite information flow to the BGCF in the selected network.

The MGCF will perform the interworking to the PSTN and control the MG for the media conversions.

The high level overview of the network initiated PSTN interworking process is shown in figure 5.6.
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Figure 5.6: Network based PSTN interworking breakout process

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

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 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.
Alternately, the Serving-CSCF handling the session origination cannot determine how to route the session and forwards it to a BGCF for analysis, which determines that the destination address belongs to a subscriber of a different operator.
Refer to table 5.2 in sub clause 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 PSTN network. The elements of figure 5.16 replace all elements of the Originating network and Originating Home Network in figure 5.10.

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-SCSF in figure 5.16b.

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 sub clause 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 off figure 5.10.

NI-T
Non-IMS network terminations. The external SIP client of figure5.19a 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. S‑CSCF#1 forwards the INVITE request directly to I‑CSCF#2, the well-known entry point into the terminating user's network. Alternately, if the S-CSCF#1 cannot determine the next hop address, it may forward the session to a BGCF for analysis and forwarding (not shown).
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.

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.

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.

21-24.
Originating end point acknowledges successful resource reservation and the message is forwarded to the terminating end point.

25-28.
Terminating end point acknowledges the response and this message is sent to the originating end point through the established session path.

29-32.
Terminating end point then generates ringing and this message is sent to the originating end point through the established session path.

33-36.
Terminating end point then sends 200 OK via the established session path to the originating end point.

37-40.
Originating end point acknowledges the establishment of the session and sends to the terminating end point via the established session path.

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.

Alternately, the Serving-CSCF handling the session origination cannot determine how to route the session and forwards it to a BGCF for analysis, which determines that the destination address belongs to a subscriber of the same operator.

Refer to table 5.2 in sub clause 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.

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 5.16b.

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 off 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. Alternately, if the S-CSCF#1 cannot determine the next hop address, it may forward the session to a BGCF for analysis and forwarding (not shown).
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.
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