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1 Introduction

During the session flow discussions in Sofia-Antipolis, the session flow discussions made some initial assumptions on how to route a session to the GSTN networks.  These were captured in Appendix C, section 8 of 23.228.

These assumptions were based on the S-CSCF selecting the network in which  the “break out” should occur, and the I-CSCF selecting a MGCF within that network as the I-CSCF already has the “Resource broker” type functionality.

Further analysis of these session flows reveals that the I-CSCF is making an unnecessary request to the HSS and is confusing the role of the I-CSCF.  This contribution proposes an alternative solution to this.

2 Discussion

Analysing the status of the GSTN interworking, it is easy to conclude that the network based GSTN interworking functionality is distributed among a number of functional entities, and some of these (ie the S-CSCF and the I-CSCF) are the same entities which are also performing the multimedia functionality.  This is depicted below in Figure 1.
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Figure 1 Current Network Based GSTN breakout functionality

When further consideration is given to the issue the routing within the IM network, it is considered reasonable for the S-CSCF to determine whether the session should be further routed within the IM CN subsystem, or whether the session should be further “broken out” to the GSTN. 

When S-CSCF has determined that the session is destined towards a GSTN and that the network is responsible for performing the break-out, the selection of the break-out network should be able to take into account information that may have been shared by the operators (for example, using protocols like TRIP).

To complicate the issue, the interface between the SIP proxies and the TRIP location servers has not been standardised, and this contribution assumes that it is not reasonable to have this standardised in the Rel 5 time frame.  Further, it would be useful to keep the policy information related to “GSTN” breakout concentrated in the nodes dealing with GSTN breakout.  A way to realise this is to include a new functional entity termed the “Breakout Gateway Control Function” BGCF. 
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Figure 3 Introducing BGCF

As shown in Figure 3, the S-CSCF decides that “GSTN breakout” is required and whether this should be performed within the network, and forwards the signalling to the BGCF.  The BGCF decides in which network the “GSTN breakout” should occur (which may take into account information received from TRIP), and forwards the signalling to a BGCF in that network.  The BGCF in the breakout network selects the MGCF to be used.  This operation can be generalised as depicted in Figure 4.
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Figure 4 Network based GSTN Interworking breakout process

This contribution contains the proposal in Section 3 below, and draft input into effected information flows which can be further drafted if this proposal is accepted.

3 Proposal

This contribution proposes that 3GPP accepts the concept of a new functional entity termed the “Breakout Gateway Control Function” which has the role of selecting in which network the GSTN breakout should occur in, and the MGCF in that network.

The following texts is proposed to be included in 23.228.

5.5.1 Interworking with PSTN
5.5.1.1 Network Based interworking with the PSTN.

The S-CSCF shall determine that the session should be forwarded to the GSTN, and forwards the Invite information flow to the BGCF.

The BGCF selects the network in which the interworking should occur, and this can be based on local policy and on input from protocols such as TRIP.  The BGCF selects the MGCF which will perform the interworking.

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

The high level overveiw of the network initiated GSTN intworking process is shown in figure 5-x.
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Figure 5-x: Network based GSTN Interworking breakout process
The following text is proposed for 23.002 (R5) and if accepted, a CR will be prepared.

4a.7.5 Breakout Gateway Control Function (BGCF)
The Breakout Gateway control function (BGCF) selects the network in which GSTN breakout is to occur.  If the BGCF selects that the breakout is to occur in the same network, then the BGCF shall select a MGCF which will be responsible for the interworking with the PSTN.  If the berak out is in another network, the BGCF will forward this session signalling to a BGCF in the other network.

The BGCF may make use of information received from protocols such as TRIP, or make use of information from operator input, when making the choice of which network to break out in.
The following Change is proposed for 23.002 (R5) and if accepted, a CR will be prepared.

5.5 Configuration of IM Subsystem entities

The configuration of IM CN Subsystem entities is presented in figure 6. In the figure, all the functions are considered implemented in different logical nodes. If two logical nodes are implemented in the same physical equipment, the relevant interfaces may become internal to that equipment.

Only the interfaces specifically linked to the IM subsystem are shown, i.e. all the SGSN, GGSN and HSS interfaces depicted in figure 1 are still supported by these entities even if not shown. 
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Figure 6: configuration of IM Subsystem entities

Legend:

Bold lines:
interfaces supporting user traffic;

Dashed lines:
interfaces supporting only signalling.

NOTE: The Gm interface (between CSCF and UE) is also part of the configuration, but is not shown for layout purposes only.

The following text is proposed for 23.002 (R5) and if accepted, a CR will be prepared.

6a.7.10 Reference Point CSCF – BGCF (Mi reference point)

This reference point allows the Serving CSCF to forward the session to the Breakout Gateway Control Function for the purpose of interworking to the PSTN networks.

6a.7.11 Reference Point CSCF – BGCF (Mi reference point)

This reference point allows the Breakout Gateway Control Function to forward the session signalling to the Media Gateway Control Function for the purpose of interworking to the PSTN networks.
Effect of BGCF on interworking flows in 23.228

This section shows the effect of the introduction of the BGCF on the PSTN interworking flows shown in 23.228.

B.2 (PSTN-T) PSTN termination

The MGCF in the IM subsystem is a SIP endpoint that initiates and receives requests on behalf of the PSTN and Media Gateway (MGW).Other nodes consider the signaling as if it came from a S-CSCF.  The BGCF incorporates the network security functionality of the S-CSCF.

PSTN termination may be done in the same operator’s network as the S-CSCF of the call originator, e.g. the visited network for visited network control or the home network for home network control.  Therefore, the location of the MGCF/MGW/T-SGW are given only as “Terminating Network” rather than “Home Network” or “Visited Network.”

Further, agreements between network operators may allow PSTN termination in a network other than the originator’s visited network or home network.  This may be done, for example, to avoid long distance or international tariffs.

This termination procedures can be used for any of the inter-serving procedures, in place of the BGCF.
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The PSTN termination procedure is as follows:

1.
BGCF receives an INVITE request, through one of the origination procedures and via one of the inter-serving procedures.
2.
The BGCF selects a MGCF and forwards the invite to the MGCF
3.
MGCF initiates the establishment of the bearer path between the calling party and the MGW

4.
MGCF sends an IP-IAM message to the T-SGW

5.
T-SGW receives the IP-IAM and sends the SS7 IAM message into the PSTN.

6.
The PSTN establishes the path to the destination.  It may optionally alert the destination user before completing the call.  If so, it responds with an SS7 ACM message

7.
If the PSTN is alerting the destination user, T-SGW sends an IP-ACM message to MGCF

8.
If the PSTN is alerting the destination user, MGCF and the calling party cooperatively perform the alerting function for the originating user.

9.
When the called party answers, the PSTN sends an SS7 ANM message to T-SGW

10.
T-SGW sends an IP-ANM message to MGCF
11
The MGCF sens a SIP 200-OK final response to the BGCF
12.
BGCF sends a SIP 200-OK final response along the signaling path back to the call originator

13.
The Calling party acknowledges the final response with a SIP ACK message
14
The BGCF forwards the SIP ack message towards the MGCF.
This section illustrates some changes example end-to-end session flows for PSTN interworking

C.8 Sample end-end Call Flow – Mobile Origination, PSTN Termination in same network

For this end-to-end call flow, we assume the originator is a mobile station located within the service area of the network operator to whom the mobile station is subscribed.  The calling party has already established the proper PDP contexts for exchange of SIP signaling messages, has performed the proxy discovery procedures described in section 5.2.1, and has registered in the IM subsystem. As a result of registering, an S-CSCF has been chosen in the home network.

The UE originating the call addresses a destination that is a non-3GPP endpoint. Therefore, the call must be completed through a Media Gateway.

The network operator serving this subscriber either decides to use a local PSTN gateway, or does not have agreements with other network operators for optimal gateway selection.

3.1 C.8.1 
Call Flow Diagram
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Step-by-step processing of this end-to-end call flow is as follows:

1.
The UE sends a SIP INVITE request to the P-CSCF, which was obtained from the CSCF discovery procedures.

2.
The P-CSCF forwards the INVITE to the next hop name/address, as determined from the registration procedures.  In this case the next hop is the S-CSCF within the same operator’s network.

3.
The S-CSCF performs whatever service control logic is appropriate for this call attempt.

4.
The S-CSCF translates the destination address and determines the call will be completed within the GSTN home operator’s network.  It therefore forwards the INVITE to an BGCF.  The BGCF selects a MGCF to forward the call to.


5.
The BGSCF sends the INVITE request to the MGCF

6.
The MGCF, MG, and UE all co-operatively establish the bearer path for the media flow.

7.
MGCF sends an IP-IAM message to the T-SGW

8.
T-SGW receives the IP-IAM and sends the SS7 IAM message into the PSTN.

9.
When the PSTN has established the path to the destination, it responds with an SS7 ACM message

10.
T-SGW sends an IP-ACM message to MGCF

11.
MGCF and UE co-operatively perform the alerting function

12.
When the called party answers, the PSTN sends an SS7 ANM message to T-SGW

13.
T-SGW sends an IP-ANM message to MGCF

14.
MGCF sends a SIP 200-OK final response along the signaling path back to the call originator

15.
BGSCF sends a SIP 200-OK final response along the signaling path back to the call originator

16.
S-CSCF performs whatever service control logic is appropriate for this call completion

17.
S-CSCF sends a SIP 200-OK final response along the signaling path back to the call originator

18.
P-CSCF sends a SIP 200-OK final response along the signaling path back to the call originator

19-21.
UE responds to the final response with a SIP ACK message which is passed to the MGCF via the signaling path.

3.2 C.8.2 
Call Flow Decomposition into Procedure Blocks

The end-to-end call flow given in the previous section can be decomposed into an originating part, an inter-serving part, and a terminating part. 

The originating part is for a mobile origination, with subscriber located in the home operator service area.  This procedure is given in Annex B.3.3,  (MO#3) Mobile origination, located in home network.

The inter-serving part is for a single operator, where the called party is located within the operator’s service area.  This procedure is given in Annex B.2.3,  (S-S#3) Single network operator performing origination and termination, with home control of termination.

The terminating part is for PSTN termination.  This procedure is given in Annex B.4.4,  (PSTN-T) PSTN Termination.

The following diagram illustrates this decomposition, showing how the three separate procedures fit together to produce an end-to-end call flow.
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Note: the S-CSCF#2 in the S-S#3 procedure is the MGCF of the PSTN-T procedure.

3.3 C.8.3 
Issues

More study is required in how the I-CSCF selects the MGCF.
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