3GPP TSG SA2 # 16
Tdoc S2-010146
Los Angeles, USA, 22nd-26th January, 2001

Agenda Item: 
Release 5

                              

Source: 

Ericsson
Title: 
Introduction of the BGCF.

Document for:
Discussion

1 Introduction

During the S2 adhoc meeting on the IM CN subsystem, contribution S2-001899, which described in introduction of a functional entity termed the “Breakout Gateway Control Function (BGCF).  The concept was accepted in principle.  This contribution proposes the required changes to 23.002 (R5) and 23.228.  If accepted, then change requests for 23.002 will be prepared.

2 Proposed changes 23.228

The following text 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, possible in conjunction with an application server, shall determine that the session should be forwarded to the PSTN, and may forward the Invite information flow to the BGCF in the same network.

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.  If the select 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 overveiw of the network initiated PSTN intworking process is shown in figure 5-x.
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Figure 5-x: Network based PSTN Interworking breakout process

The following text is proposed to be updated in 23.228.

5.5 Procedures for IP Multi-Media Sessions
Basic calls between mobile subscribers will always involve two S-CSCFs (one S-CSCF for each), which may be either in the home network or visited network.  A basic call between a subscriber and a PSTN endpoint involves a S-CSCF for the UE, a BGCF to select the PSTN gateway and a MGCF for the PSTN.  

The call flow is decomposed into three parts – an origination part, an inter-Serving-CSCF/BGCF/MGCF part, and a termination part. The origination part covers all network elements between the UE (or PSTN) and the S-CSCF for that UE (or MGCF serving the MGW).  The termination part covers all network elements between the S-CSCF for the UE (or  BGCF and MGCF serving the MGW) and the UE (or PSTN).

The following text is proposed to be updated in 23.228.

5.5.4
Overview of call flow procedures

This section contains the overview description and list of individual procedures for the end-to-end call flows.  

For an IP Multi-Media Subsystem session, the call flow procedures are shown in the following diagram.
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Figure 5.Y: Overview of Call Flow Sections

The following procedures are defined:

For the origination sequence:

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

· (MO#2) Mobile origination, roaming, with visited network control of services

· (MO#3) Mobile origination, located in home network

· (PSTN-O) PSTN origination 

For the termination sequence:

· (MT#1) Mobile termination, roaming, home control of services

· (MT#2) Mobile termination, roaming, with visited network control of services

· (MT#3) Mobile termination, located in home network

· (PSTN-T) PSTN termination 

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

· (S-S#1) Call origination and termination are served by different network operators, with home control at termination.

· (S-S#2) Call origination and termination are served by different network operators, termination is done by visited network control.

· (S-S#3) Call origination and termination are served by the same operator, with home control at termination.

· (S-S#4) Call origination and termination are served by the same operator, termination is done by visited network control.

· (S-S#5) Call originating with PSTN termination in the same network as the S-CSCF.
· (S-S#6) Call origination with PSTN termination in a different network to the S-CSCF
For example, for a non-roaming subscriber calling another non-roaming subscriber, each a subscriber of the same network operator, it is possible to construct a complete end-to-end call flow from the following procedures:

· (MO#3) Mobile origination, located in home network

· (S-S#3) Single network operator, termination with home control

· (MT#3) Mobile termination, located in home network 

An informative example of this call flow is given in Annex B.1

There are a total of 120 end-to-end call flows defined by these procedures.  They are built from combinations of origination, serving-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).

The following text is proposed to be added to 23.228.

5.6.4  (S-S#5) Call originating with PSTN termination in the same network as the S-CSCF.

The Serving-CSCF handling call origination performs an analysis of the destination address, and determines, with support of applications or other databases, that the call 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. 

Origination sequences that share this common S-S procedure are:

MO#1
Mobile origination, roaming, home control of services.  The “Originating Network” of S-S#5 is therefore a visited network, and S-CSCF#1 is located in the home network, hence the serving network is the home network

MO#2
Mobile origination, roaming, with visited control of services.  The “Originating Network” of S-S#5 is therefore a visited network, and S-CSCF#1 is also located in the visited network.

MO#3
Mobile origination, located in home service area.  The “Originating Network” of S-S#5 is therefore the home network, and S-CSCF#1 is also located in the home network.

Termination sequences that share this common S-S procedure are:

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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Procedure S-S#5 is as follows:

1. The SIP INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating flow.

2. S-CSCF#1 performs whatever service control logic is appropriate for this call 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. The media stream capabilities of the destination are returned along the signaling path, as per the PSTN termination procedure.

6. The BGCF forwards the SDP to S-CSCF#1.

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

8. The originator decides the final set of media streams, and forwards this information to S-CSCF#1 by the origination procedures

9. Depending on the configuration of the BGCF, the S-CSCF#1 forwards the final SDP to the BGCF (9a1) and the BGCF forwards the final SDP to the terminating endpoint, as per the PSTN terminating procedure (9b2) or the S-CSCF#1 forwards the final SDP to the terminating endpoint as per the PSTN terminating procedures (9b2).

10. When the originating endpoint has completed the resource reservation procedures, it sends the “Resource reservation success” message to S-CSCF#1 by the origination procedures.

11. Depending on the configuration of the BGCF, the S-CSCF#1 forwards the “Resource reservation success” to the BGCF (11a1) and the BGCF forwards the “Resource reservation success” to the terminating endpoint, as per the PSTN terminating procedure (11b2) or the S-CSCF#1 forwards the “Resource reservation success” to the terminating endpoint as per the PSTN terminating procedures (11b2).  

12. The terminating endpoint may optionally send a provisional response indicating alerting is in progress.  Depending on the configuration of the BGCF, this message is either sent to the BGCF (12a1) and the BGCF forwards this to the S-CSCF#1 (12a2), or this message is sent directly to the S-CSCF#1 (12b).

13. S-CSCF#1 performs whatever service control is appropriate for this alerting call

14. S-CSCF#1 forwards the ringing message to the originator, per the origination procedure

15. When the called party answers, the termination procedure results in a SIP 200-OK final response.  Depending on the configuration of the BGCF, this is either send to the BGCF (15a1) and on to the S-CSCF#1 (15a2) or sent to S-CSCF #1 (15b) 

16. S-CSCF#1 performs whatever service control is appropriate for this call completion

17. The 200-OK is returned to the originating endpoint, by the origination procedure.

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

19. Depending on the configuration of  the BGCF, S-CSCF#1 forwards this message to either the BGCF (19a1) and the BGCF forwards to the terminating endpoint (19a2), or S-CSCF forwards this message to the terminating endpoint (19b) as per the PSTN terminating procedures.  

The following text is proposed to be added to 23.228.

5.6.5  (S-S#6) Call originating with PSTN termination in a different network from the S-CSCF.

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

Origination sequences that share this common S-S procedure are:

MO#1
Mobile origination, roaming, home control of services.  The “Originating Network” of S-S#6 is therefore a visited network, and S-CSCF#1 is located in the home network, hence the serving network is the home network

MO#2
Mobile origination, roaming, with visited control of services.  The “Originating Network” of S-S#6 is therefore a visited network, and S-CSCF#1 is also located in the visited network.

MO#3
Mobile origination, located in home service area.  The “Originating Network” of S-S#6 is therefore the home network, and S-CSCF#1 is also located in the home network.

Termination sequences that share this common S-S procedure are:

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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Procedure S-S#6 is as follows:

1. The SIP INVITE request is sent from the UE to S-CSCF#1 by the procedures of the originating flow.

2. S-CSCF#1 performs whatever service control logic is appropriate for this call 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.

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

7. BGCF#2 forwards the SDP to BGCF#1

8. BGCF#1 forwards the SDP to S-CSCF#1.

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

10. The originator decides the final set of media streams, and forwards this information to S-CSCF#1 by the origination procedures

11. Depending on the configuration of the BGCFs, the S-CSCF#1 forwards the final SDP to forwards the final SDP to the terminating endpoint, as per the PSTN terminating procedure via either 
- BGCF#1 and BGCF#2  (11a1), (11a2) and (11a3) or 
- BGCF#2 (11b1) (11b2).
– or with (11c)
12. When the originating endpoint has completed the resource reservation procedures, it sends the “Resource reservation success” message to S-CSCF#1 by the origination procedures.

13. Depending on the configuration of the BGCFs, the S-CSCF#1 forwards the “Resource reservation success” to the terminating endpoint, as per the PSTN terminating procedures, via either 
- BGCF#1 and BGCF#2 (13a1), (13a2), (13a3) or 
- via BGCF#2 (13b1) (13b2) or
– with (13c). 

14. The terminating endpoint may optionally send a provisional response indicating alerting is in progress.  Depending on the configuration of the BGCFs, this message is either sent via :
- BGCF#2 and BGCF#1 (14a1) (14a2) (14a3)
- or via BGCF#2 (14b1) (14b2).
– or with (14c)
15. S-CSCF#1 performs whatever service control is appropriate for this alerting call

16. S-CSCF#1 forwards the ringing message to the originator, per the origination procedure

17. When the called party answers, the termination procedure results in a SIP 200-OK final response.  Depending on the configuration of the BGCFs, this is either send to 
- via BGCF#1 and BGCF#2 (17a1) (17a2) (17a3)
– via BGCF#2 (17b1) (17b2)
– or with (17c) 

18. S-CSCF#1 performs whatever service control is appropriate for this call completion

19. The 200-OK is returned to the originating endpoint, by the origination procedure.

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

21. Depending on the configuration of  the BGCFs, S-CSCF#1 forwards this message to the terminating endpoint as per the PSTN terminating procedures via either:
- BGCF#1, BGCF#2 (21a1),  (21a2), (21a3)
– or via BGCF#2 (21b1) (21b2)
– or with (21c). 

The following text is proposed to be updated in 23.228.

5.12.1.2
Mobile-initiated Hold and Resume of a Mobile-PSTN Session

A IM Session was previously established between an initiating UE and a MGCF acting as a gateway for a call terminating on the PSTN, or between an initiating MGCF acting as a gateway for a call originating on the PSTN to a terminating UE.  The UE has an associated P-CSCF in the same network where it is currently located (either home or roaming), and a S-CSCF assigned either in its home network or, if roaming under visited control, in the visited network ,and a BGCF that choses the MGCF.  These functional elements co-operate to clear the session, and the procedures are independent of whether they are located in the subscriber’s home or visited networks.  Therefore there is no distinction in this section of home network vs. visited network.

The call hold and resume procedure is identical similar whether the UE initiated the session to the PSTN, or if the PSTN initiated the call to the UE. The only difference is the optional presence of the BGCF in the case of a session initiated by the UE. Note: the BGCF might or might not be present in the signaling path after the first INVITE is routed.

The procedures for placing a media stream on hold, and later resuming the media stream, are as shown in the following information flow:
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Information flow procedures are as follows:

1. UE detects a request from the subscriber to place a media stream on hold.  UE#1 stops sending the media stream to the remote endpoint, but keeps the resources for the session reserved.

2. UE sends a Hold message to its proxy, P-CSCF.

3. P-CSCF forwards the Hold message to S-CSCF.

4. S-CSCF forwards the Hold message to BGCF.

5. S-CSCF BGCF forwards the Hold message to MGCF.

6. MGCF initiates a H.248 interaction with MGW instructing it to stop sending the media stream, but to keep the resources for the session reserved.

7. MGCF acknowledges receipt of the Hold message with a 200-OK final response, send to S-CSCF.

8. BGCF forwards the 200-OK to the S-CSCF.
9. S-CSCF forwards the 200 OK final response to P-CSCF.

10. P-CSCF forwards the 200 OK final response to UE.

11. UE detects a request from the subscriber to resume the media stream previously placed on hold. UE sends a Resume message to its proxy, P-CSCF.

12. P-CSCF forwards the Resume message to S-CSCF.

13. S-CSCF forwards the Resume message to MGCF BGCF.
14. BGCF forwards the Resume message to MGCF.
15. MGCF initiates a H.248 interaction with MGW instructing it to resume sending the media stream.

16. MGCF acknowledges receipt of the Resume message with a 200-OK final response, sent to S-CSCF BGCF.

17. BGCF forwards the 200 OK final response to the S-CSCF.
18. S-CSCF forwards the 200 OK final response to P-CSCF.

19. P-CSCF forwards the 200 OK final response to UE.

20. UE resumes sending the media stream to the remote endpoint.

The following text is proposed to be updated in 23.228.

B.8.1 
Call Flow Diagram


[image: image7.wmf]Home Network

1. INVITE

29. Ringing

2. INVITE

UE

P-CSCF

9. SDP

11. SDP

28. Ringing

37. 200 OK

39. 200 OK

17. Resource Reservation

10. Authorize QoS Resources

4. INVITE

25. Ringing

S-CSCF

7. SDP

34. 200 OK

BGCF

5. INVITE

8. SDP

26. Ringing

35. 200 OK

36. Service Control

13. Final SDP

12. Final SDP

19. Success

18. Success

30. Ringback

38. Approval of QoS Resources

40. Start Media Flow

42. ACK

41. ACK

3. Service Control

27. Service Control

14a. Final SDP

22. IAM

24. IP-ACM

21. IP-IAM

PSTN

T-SGW

MGW

32. IP-ANM

31. ANM

MGCF

23. ACM

16. Resource Reservation

33. H.248 interaction to

modify connection

to start media flow

6. H.248 interaction to

create connection

15. H.248 interaction to

modify connection

to reserve resources

14b1. Final SDP

14b2. Final SDP

20a. Resource Reservation Successful

20b1. Res. Rerv.

Successful

20b2. Res. Rerv.

Successful

43a. ACK

43b1. ACK

43b2. ACK



[image: image8.wmf]Home Network

1. INVITE

31. Ringing

2. INVITE

UE

P-CSCF

11. SDP

13. SDP

30. Ringing

39. 200 OK

41. 200 OK

19. Resource Reservation

12. Authorize QoS Resources

4. INVITE

27. Ringing

S-CSCF

9. SDP

36. 200 OK

I-CSCF

HSS

5. Location Query

6. Response

7. INVITE

10. SDP

28. Ringing

37. 200 OK

38. Service Control

15. Final SDP

14. Final SDP

21. Success

20. Success

32. Ringback

40. Approval of QoS Resources

42. Start Media Flow

44. ACK

43. ACK

3. Service Control

29. Service Control

16. Final SDP

22. Resource Reservation Successful

45. ACK

24. IAM

26. IP-ACM

23. IP-IAM

PSTN

T-SGW

MGW

34. IP-ANM

33. ANM

MGCF

25. ACM

18. Resource Reservation

35. H.248 interaction to

modify connection

to start media flow

8. H.248 interaction to

create connection

17. H.248 interaction to

modify connection

to reserve resources


Step-by-step processing of this end-to-end call flow is as follows:

1. The UE sends a SIP INVITE request, containing an initial SDP, 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 validates the service profile, and 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 home operator’s network break out to the PSTN.  It therefore forwards the INVITE to an I-CSCF BGCF.
5. If the I-CSCF cannot determine, based on analysis of the destination number, that the HSS query will fail, then the I-CSCF will send ‘Cx-location-query’ to the HSS to obtain the location information for the destination.  If the I-CSCF can determine, based on analysis of the destination number, that the HSS query will fail, it will not send the ‘Cs-location-query’ message, and continue with step #7.
6. The HSS responds with ‘Cx-location-query-response’ and indicates the destination is not currently registered in the 3G IM subsystem, and therefore the call should be completed via the PSTN. 

5. The I-CSCF BGCF decides to use an MGW in the home network, allocates a MGCF, and sends the INVITE request to the MGCF

6. MGCF initiates a H.248 interaction to pick an outgoing channel and determine media capabilities of the MGW.

7. MGCF determines the subset of the media flows proposed by the originating endpoint that it supports, and responds with an SDP message back to the originator via the signaling path.  This response is sent to I-CSCF BGCF.
8. I-CSCF BGCF forwards the SDP to S-CSCF

9. S-CSCF forwards the SDP message to P-CSCF

10. P-CSCF authorizes the resources necessary for this session

11. P-CSCF forwards the SDP message to the originating endpoint, UE.

12. The originator decides the final set of media streams for this session, and sends the Final SDP to P-CSCF.

13. P-CSCF forwards the final SDP to S-CSCF

14. S-CSCF forwards the final SDP to MGCF.  This message may be routed directly to the MGCF (14a) or through I-CSCF BGCF (14b1 and 14b2), depending on operator configuration of  I-CSCF BGCF.
15. MGCF initiates a H.248 interaction to modify the connection established in step #8 and instruct MGW to reserve the resources necessary for the media stream.

16. MGW reserves the resources necessary for the media stream.

17. After determining the final set of media streams for this session, step #14 above, UE initiates the reservation procedures for the resources needed for this session.

18. When UE has successfully reserved the needed resources, it sends the “reservation successful” message to MGCF along the signaling path established by the INVITE message.  This message is send first to P-CSCF.

19. P-CSCF forwards the message to S-CSCF.

20. S-CSCF forwards the message to MGCF.  This message may be routed directly to the MGCF (20a) or through I-CSCF BGCF (20b1 and 20b2), depending on operator configuration of  I-CSCF BGCF.

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

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

23. When the PSTN has established 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

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

25. If the PSTN is alerting the destination user, MGCF indicates this to the calling party by a provisional response indicating Ringing.  This message is sent to I-CSCF BGCF.

26. I-CSCF BGCF forwards the message to S-CSCF

27. S-CSCF performs whatever service control is appropriate for this ringing call.

28. S-CSCF forwards the message to P-CSCF

Editor’s Note:  Additional QoS interactions to handle one-way media at this point (e.g. for PSTN ringback and announcements) is for further study.

29. P-CSCF forwards the message to UE

30. UE indicates to the originator that the session is being delayed due to alerting.  Typically this involves playing a ringback sequence.

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

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

33. MGCF initiates a H.248 interaction to make the connection in the MGW bi-directional

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

35. I-CSCF BGCF sends a SIP 200-OK final response along the signaling path back to the call originator

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

37. S-CSCF sends a SIP 200-OK final response to P-CSCF

38. P-CSCF approves the commitment of the QoS resources for this session

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

40. UE starts the media flow for this session

41. UE responds to the final response with a SIP ACK message, which is passed to the MGCF via the signaling path.   The message is sent first to P-CSCF

42. P-CSCF forwards the ACK to S-CSCF.

43. S-CSCF forwards the ACK to MGCF.  This message may be routed directly to the MGCF (43a) or through I-CSCF BGCF (43b1 and 43b2), depending on operator configuration of  I-CSCF BGCF.

Subclause B.8.2 is proposed to be updated in 23.228.

B.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 Section 5.7.3,  (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 Section 5.6.4,  (S-S#5) Call originating with PSTN termination in the same network as the S-CSCF.

The terminating part is for PSTN termination.  This procedure is given in Section 5.8.4,  (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.

The following text is proposed to be updated in 23.228.

B.8.3 
Issues

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

The following text in sub-clause B.9 is proposed to be updated in 23.228.
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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, containing an initial SDP, 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 visited operator’s network.

3. The S-CSCF validates the service profile, and performs whatever service control logic is appropriate for this call attempt.

4. The S-CSCF translates the destination address, and determines it is not a 3G endpoint.  It forwards the INVITE to BGCF#1.  It decides to pass the call to the subscriber’s home network operator for completion rather than completing the call locally.  It therefore forwards the INVITE to the subscriber’s home network operator’s I-CSCF. The next hop is either I-CSCF#2 in UE#1’s home network (choice (a)), or I-CSCF#1 in the visited network that is performing the configuration hiding function for the visited network operator (choice (b)).  The S-CSCF performs number treatment so it has a meaning in the terminating network.

(4a)
If the visited network operator does not desire to keep their network configuration 


hidden, the INVITE request is forwarded directly to I-CSCF#2

(4b)
If the visited network operator desires to keep their network configuration hidden, the 


INVITE request is forwarded through I-CSCF#1 to I-CSCF#2

(4b1)
S-CSCF forwards the INVITE request to I-CSCF#1 in the visited network

(4b2)
I-CSCF#1 forwards the INVITE request to I-CSCF#2.

5. If I-CSCF#2 cannot determine, based on analysis of the destination number, that the HSS query will fail, then it will send ‘Cx-location-query’ to the HSS to obtain the location information for the destination.  If I-CSCF#2 can determine, based on analysis of the destination number, that the HSS query will fail, it will not send the ‘Cx-location-query’ message, and continue with step #7 
5. BGCF#1, decides to pass the call to the subscriber's network, rather than completing the call locally. Depending on the local configuration of BGCF#1, it can forward the INVITE directly to the MGCF in the Home Network or through a combination of the BGCF#2 in the home network, depending on the configuration of the BGCF#1.
(5a) If the configuration of the BGCF#1 has enough routing information, the INVITE is sent directly to the MGCF in the home network.

(5b1) If BGCF#1 doesn't have enough routing information, but only the address of the BGCF in the home network, the INVITE is forwarded to the BGCF#2.

(5b2) BGCF#2 allocates a MGW in the home network and forwards the INVITE request to the MGCF.
6. The HSS responds with ‘Cx-location-query-response’ and indicates the destination is not a mobile station, and therefore the call should be completed via the PSTN.

7. The I-CSCF decides to use an MGW in the home network, allocates a MGCF, and sends the INVITE request to the MGCF
6. MGCF initiates a H.248 interaction to pick an outgoing channel and determine media capabilities of the MGW.

7. MGCF determines the subset of the media flows proposed by the originating endpoint that it supports, and responds with an SDP message back to the originator via the signaling path.  This response is sent to I-CSCF#2.

(7a) The SDP message is sent back directly to BGCF#1

(7b1) The SDP message is sent back to BGCF#2

 (7b2) BGCF#2 sends back the message to BGCF#1

8. I-CSCF#2 BGCF#1 forwards the SDP to S-CSCF.  Based on the decision made in step #4 above, this message may be sent directly from I-CSCF#2 to S-CSCF (choice (a)), or may be routed through I-CSCF#1 (choice (b)).
9. S-CSCF forwards the SDP message to P-CSCF

10. P-CSCF authorizes the resources necessary for this session

11. P-CSCF forwards the SDP message to the originating endpoint, UE.

12. The originator decides the final set of media streams for this session, and sends the Final SDP to P-CSCF.

13. P-CSCF forwards the final SDP to S-CSCF

14. S-CSCF forwards the final SDP to MGCF.  This message may be routed through BGCF#1, and BGCF#2, depending on operator configuration of BGCF#1 and BGCF#2. I-CSCF#1 and/or I-CSCF#2, depending on operator configuration of I-CSCF#1 and I-CSCF#2.
15. MGCF initiates a H.248 interaction to modify the connection established in step #6 #8 and instruct MGW to reserve the resources necessary for the media stream.

16. MGW reserves the resources necessary for the media stream.

17. After determining the final set of media streams for this session, step #12 #14 above, UE initiates the reservation procedures for the resources needed for this session.

18. When UE has successfully reserved the needed resources, it sends the “reservation successful” message to MGCF along the signaling path established by the INVITE message.  This message is send first to P-CSCF.

19. P-CSCF forwards the message to S-CSCF.

20. S-CSCF forwards the message to MGCF.  This message may be routed through BGCF#1 and BGCF#2, depending on operator configuration of BGCF#1, and BGCF#2. I-CSCF#1 and/or I-CSCF#2, depending on operator configuration of I-CSCF#1 and I-CSCF#2.
21. MGCF sends an IP-IAM message to the T-SGW

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

23. When the PSTN has established 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

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

25. If the PSTN is alerting the destination user, MGCF indicates this to the calling party by a provisional response indicating Ringing.  This message is sent directly to BGCF#1 (25a) or through BGCF#2 (25b1) to BGCF#1 (25b2) to I-CSCF.

26. I-CSCF BGCF#1 forwards the message to S-CSCF. Based on the decision made in step #4 above, this message may be sent directly from I-CSCF#2 to S-CSCF (choice (a)), or may be routed through I-CSCF#1 (choice (b)).
27. S-CSCF performs whatever service control is appropriate for this ringing call.

28. S-CSCF forwards the message to P-CSCF

Editor’s Note:  Additional QoS interactions to handle one-way media at this point (e.g. for PSTN ringback and announcements) is for further study.

29. P-CSCF forwards the message to UE

30. UE indicates to the originator that the session is being delayed due to alerting.  Typically this involves playing a ringback sequence.

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

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

33. MGCF initiates a H.248 interaction to make the connection in the MGW bi-directional

34. MGCF sends a SIP 200-OK final response along the signaling path back to the call originator. This message can be sent directly to BGCF#1 (34a) or through BGCF#2 (34b1) to BGCF#1 (34b2).
35. I-CSCF BGCF#1sends a SIP 200-OK final response along the signaling path back to S-CSCF. the call originator. Based on the decision made in step #4 above, this message may be sent directly from I-CSCF#2 to S-CSCF (choice (a)), or may be routed through I-CSCF#1 (choice (b)).
36. S-CSCF performs whatever service control logic is appropriate for this call completion

37. S-CSCF sends a SIP 200-OK final response to P-CSCF

38. P-CSCF approves the commitment of the QoS resources for this session

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

40. UE starts the media flow for this session

41. UE responds to the final response with a SIP ACK message, which is passed to the MGCF via the signaling path.  The message is sent first to P-CSCF

42. P-CSCF forwards the ACK to S-CSCF.

43. S-CSCF forwards the ACK to MGCF.  This message may be routed through BGCF#1 and BGCF#2, depending on operator configuration of BGCF#1 and BGCF#2.  I-CSCF#1 and/or I-CSCF#2, depending on operator configuration of I-CSCF#1 and I-CSCF#2.
The following text in sub-clause B.9.2 is proposed to be updated in 23.228.

B.9.2 
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 Section 5.7.2,  (MO#2) Mobile origination, roaming, with visited network control of services.

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 Section 5.6.4,  (S-S#5) Call originating with PSTN termination in the same network as the S-CSCF 5
The terminating part is for PSTN termination.  This procedure is given in Section 5.8.4,  (PSTN-T) PSTN Termination.

The following text in sub-clause B.9.3 is proposed to be updated in 23.228.

B.9.3 
Issues

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

The following text in sub-clause B.10 is proposed to be updated in 23.228.

B.10
Sample end-end Call Flow - Mobile Origination, PSTN Termination by separate network operator

For this end-to-end call flow, we assume the originator is a mobile station located outside the service area of the network operator to whom the mobile station is subscribed.  The mobile station has already established the proper PDP contexts for exchanging SIP signaling messages, has performed the proxy discovery procedures described in section 5.2.1, and has registered in the IM subsystem.  During registration the home network operator chose to accept the offer of visited control, and an S-CSCF has been chosen in the visited network.

The UE originating the call addresses a destination that is not a 3GPP endpoint, i.e. an E.164 number that must be completed by the PSTN.  

The visited network operator decides not to perform the PSTN gateway function for this call attempt, rather to a PSTN gateway of another network operator, the third party with whom prior agreement has been made. pass it to the subscriber’s home network for call completion.

The network operator serving this subscriber decides to complete the call at a PSTN gateway of another network operator, the ‘third party, with whom prior agreement has been made.

The following text in sub-clause B.10.1 is proposed to be updated in 23.228.

B.10.1 
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, containing an initial SDP, 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 validates the service profile, and performs whatever service control logic is appropriate for this call attempt.

4. The S-CSCF translates the destination address, and determines it is not a 3G endpoint. .  It forwards the INVITE to BGCF#1.   It decides to pass the call to the subscriber’s home network operator for completion rather than completing the call locally.  It therefore forwards the INVITE to the subscriber’s home network operator’s I-CSCF. The next hop is either I-CSCF#2 in UE#1’s home network (choice (a)), or I-CSCF#1 in the visited network that is performing the configuration hiding function for the visited network operator (choice (b)). The S-CSCF performs number treatment so it has a meaning in the terminating network.

(4a)
If the visited network operator does not desire to keep their network configuration 


hidden, the INVITE request is forwarded directly to I-CSCF#2

(4b)
If the visited network operator desires to keep their network configuration hidden, the 


INVITE request is forwarded through I-CSCF#1 to I-CSCF#2

(4b1)
S-CSCF forwards the INVITE request to I-CSCF#1 in the visited network

(4b2)
I-CSCF#1 forwards the INVITE request to I-CSCF#2.

5. If I-CSCF#2 cannot determine, based on analysis of the destination number, that the HSS query will fail, then it will send ‘Cx-location-query’ to the HSS to obtain the location information for the destination.  If I-CSCF#2 can determine, based on analysis of the destination number, that the HSS query will fail, it will not send the ‘Cx-location-query’ message, and continue with step #7 

5. BGCF#1, decides to pass the call to the a third party's network, rather than completing the call locally. Depending on the local configuration of BGCF#1, it can forward the INVITE directly to the MGCF in the third party's network or through the BGCF#2 in the third party's network.
(5a) If the configuration of the BGCF#1 has enough routing information, the INVITE is sent directly to the MGCF in the third party's network.

(5b1) If BGCF#1 doesn't have enough routing information, but only the address of the BGCF#2 in the third party's network, the INVITE is forwarded to theBGCF#2.

 (5b2) BGCF#2 allocates a MGW in the third party's network and forwards the INVITE request to the MGCF.
6. The HSS responds with ‘Cx-location-query-response’ and indicates the destination is not a mobile station, and therefore the call should be completed via the PSTN.

7. The I-CSCF#2 decides to use an MGW in a third party network, and forwards the INVITE request to I-CSCF#3, which is the entry point into that network.

8. I-CSCF#3 allocates a MGCF, and sends the INVITE request to the MGCF

6. MGCF initiates a H.248 interaction to pick an outgoing channel and determine media capabilities of the MGW.

7. MGCF determines the subset of the media flows proposed by the originating endpoint that it supports, and responds with an SDP message back to the originator via the signaling path.  This response is sent to I-CSCF#3.

(7a) The SDP message is sent back directly to BGCF#1

(7b1) The SDP message is sent back to BGCF#2

 (7b2) BGCF#2 sends back the message to BGCF#1
8. I-CSCF#3 forwards the SDP to I-CSCF#2

8. I-CSCF#2 BGCF#1 forwards the SDP to S-CSCF.  Based on the decision made in step #4 above, this message may be sent directly from I-CSCF#2 to S-CSCF (choice (a)), or may be routed through I-CSCF#1 (choice (b)).
9. S-CSCF forwards the SDP message to P-CSCF

10. P-CSCF authorizes the resources necessary for this session

11. P-CSCF forwards the SDP message to the originating endpoint, UE.

12. The originator decides the final set of media streams for this session, and sends the Final SDP to P-CSCF.

13. P-CSCF forwards the final SDP to S-CSCF

14. S-CSCF forwards the final SDP to MGCF.  This message may be routed through BGCF#1 and BGCF#2, depending on operator configuration of BGCF#1 and BGCF#2.  I-CSCF#1 and/or I-CSCF#2 and/or I-CSCF#3, depending on operator configuration of I-CSCF#1, I-CSCF#2 and I-CSCF#3.

15. MGCF initiates a H.248 interaction to modify the connection established in step #9 #6 and instruct MGW to reserve the resources necessary for the media stream.

16. MGW reserves the resources necessary for the media stream.

17. After determining the final set of media streams for this session, step #16 #12above, UE initiates the reservation procedures for the resources needed for this session.

18. When UE has successfully reserved the needed resources, it sends the “reservation successful” message to MGCF along the signaling path established by the INVITE message.  This message is send first to P-CSCF.

19. P-CSCF forwards the message to S-CSCF.

20. S-CSCF forwards the message to MGCF.  This message may be routed through BGCF#1 and BGCF#2, depending on operator configuration of BGCF#1 and BGCF#2. I-CSCF#1 and/or I-CSCF#2 and/or I-CSCF#3, depending on operator configuration of I-CSCF#1, I-CSCF#2, and I-CSCF#3.
21. MGCF sends an IP-IAM message to the T-SGW

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

23. When the PSTN has established 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

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

25. If the PSTN is alerting the destination user, MGCF indicates this to the calling party by a provisional response indicating Ringing.  This message is sent to directly to BGCF#1 (25a) or through BGCF#2 (25b1) to BGCF#1 (25b2) to I-CSCF#3.

26. I-CSCF#3 forwards the message to I-CSCF#2

26. I-CSCF#2 BGCF#1 forwards the message to S-CSCF. Based on the decision made in step #4 above, this message may be sent directly from I-CSCF#2 to S-CSCF (choice (a)), or may be routed through I-CSCF#1 (choice (b)).

27. S-CSCF performs whatever service control is appropriate for this ringing call.

28. S-CSCF forwards the message to P-CSCF

Editor’s Note:  Additional QoS interactions to handle one-way media at this point (e.g. for PSTN ringback and announcements) is for further study.

29. P-CSCF forwards the message to UE

30. UE indicates to the originator that the session is being delayed due to alerting.  Typically this involves playing a ringback sequence.

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

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

33. MGCF initiates a H.248 interaction to make the connection in the MGW bi-directional

34. MGCF sends a SIP 200-OK final response along the signaling path back to the call originator. This message can be sent directly to BGCF#1 (34a) or through BGCF#2 (34b1) to BGCF#1 (34b2).
34. I-CSCF#3 sends a SIP 200-OK final response along the signaling path back to I-CSCF#2

35. I-CSCF#2 BGCF#1 sends a SIP 200-OK final response along the signaling path back to S-CSCF.  Based on the decision in step (4) above, this may be directly to S-CSCF, or may be via I-CSCF#1.
36. S-CSCF performs whatever service control logic is appropriate for this call completion

37. S-CSCF sends a SIP 200-OK final response along the signaling path back to P-CSCF

38. P-CSCF approves the commitment of the QoS resources for this session.

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

40. UE starts the media flow for this session.

41. UE responds to the final response with a SIP ACK message, which is passed to the MGCF via the signaling path.  The message is sent first to P-CSCF.

42. P-CSCF forwards the ACK to S-CSCF.

43. S-CSCF forwards the ACK to MGCF.  This message may be routed through BGCF#1 and BGCF#2, depending on operator configuration of BGCF#1, and BGCF#2. I-CSCF#1 and/or I-CSCF#2 and/or I-CSCF#3, depending on operator configuration of I-CSCF#1, I-CSCF#2, and I-CSCF#3.

The following text in sub-clause B.10.2 is proposed to be updated in 23.228.

B.10.2 
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 Section 5.7.2,  (MO#2) Mobile origination, roaming, with visited network control of services..

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 Section 5.6.5 (S-S#6) Call originating with PSTN termination in a different network from the S-CSCF 
The terminating part is for PSTN termination.  This procedure is given in Section 5.8.4,  (PSTN-T) PSTN Termination.

The following text in sub-clause B.10.3 is proposed to be updated in 23.228.

B.10.3 
Issues

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

The following text in sub-clause B.11 is proposed to be updated in 23.228.

B.11
Sample end-end Call Flow - Mobile Origination, roaming with visited control, PSTN Termination by visited network

For this end-to-end call flow, we assume the originator is a mobile station located outside the service area of the network operator to whom the mobile station is subscribed.  The mobile station has already established the proper PDP contexts for exchanging SIP signaling messages, has performed the proxy discovery procedures described in section 5.2.1, and has registered in the IM subsystem.  During registration the home network operator chose to accept the offer of visited control, and an S-CSCF has been chosen in the visited network.

The UE originating the call addresses a destination that is not a 3GPP endpoint, i.e. an E.164 number that must be completed by the PSTN.  

The visited network operator decides not to perform the PSTN gateway function for this call attempt, rather to pass it to the subscriber’s home network for call completion.

The network operator serving this subscriber decides to complete the call at a PSTN gateway of the network operator where the subscriber is currently located, with whom prior agreement has been made.

The following text in sub-clause B.11 is proposed to be updated in 23.228.

B.11.1 
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, containing an initial SDP, 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 validates the service profile, and performs whatever service control logic is appropriate for this call attempt.

4. The S-CSCF translates the destination address, and determines it is not a 3G endpoint. It forwards the INVITE to BGCF.  It decides to pass the call to the subscriber’s home network operator for completion rather than completing the call locally.  It therefore forwards the INVITE to the subscriber’s home network operator’s I-CSCF. The next hop is either I-CSCF#2 in UE#1’s home network (choice (a)), or I-CSCF#1 in the visited network that is performing the configuration hiding function for the visited network operator (choice (b)). The S-CSCF performs number treatment so it has a meaning in the terminating network.

(4a)
If the visited network operator does not desire to keep their network configuration 


hidden, the INVITE request is forwarded directly to I-CSCF#2

(4b)
If the visited network operator desires to keep their network configuration hidden, the 


INVITE request is forwarded through I-CSCF#1 to I-CSCF#2

(4b1)
S-CSCF forwards the INVITE request to I-CSCF#1 in the visited network

(4b2)
I-CSCF#1 forwards the INVITE request to I-CSCF#2.

5. If I-CSCF#2 cannot determine, based on analysis of the destination number, that the HSS query will fail, then it will send ‘Cx-location-query’ to the HSS to obtain the location information for the destination.  If I-CSCF#2 can determine, based on analysis of the destination number, that the HSS query will fail, it will not send the ‘Cx-location-query’ message, and continue with step #7

5. BGCF, decides to terminate the call in the own visisted PSTN gateway. It therefore, allocates a MGW and forwards the INVITE to the MGCF.
6. The HSS responds with ‘Cx-location-query-response’ and indicates the destination is not a mobile station, and therefore the call should be completed via the PSTN.

7. The I-CSCF#2 decides to use an MGW in a third party network, and forwards the INVITE request to I-CSCF#3, which is the entry point into that network.

8. I-CSCF#3 allocates a MGCF, and sends the INVITE request to the MGCF

6. MGCF initiates a H.248 interaction to pick an outgoing channel and determine media capabilities of the MGW.

7. MGCF determines the subset of the media flows proposed by the originating endpoint that it supports, and responds with an SDP message back to the originator via the signaling path.  This response is sent to I-CSCF#3.
8. I-CSCF#3 BGCF forwards the SDP to I-CSCF#2

9. I-CSCF#2 forwards the SDP to S-CSCF.  Based on the decision made in step #4 above, this message may be sent directly from I-CSCF#2 to S-CSCF (choice (a)), or may be routed through I-CSCF#1 (choice (b)).

9. S-CSCF forwards the SDP message to P-CSCF

10. P-CSCF authorizes the resources necessary for this session

11. P-CSCF forwards the SDP message to the originating endpoint, UE.

12. The originator decides the final set of media streams for this session, and sends the Final SDP to P-CSCF.

13. P-CSCF forwards the final SDP to S-CSCF

14. S-CSCF forwards the final SDP to MGCF.  This message may be routed through I-CSCF#1 and/or I-CSCF#2 and/or I-CSCF#3, depending on operator configuration of I-CSCF#1, I-CSCF#2 and I-CSCF#3.

15. MGCF initiates a H.248 interaction to modify the connection established in step #9 #6and instruct MGW to reserve the resources necessary for the media stream.

16. MGW reserves the resources necessary for the media stream.

17. After determining the final set of media streams for this session, step #16 above, UE initiates the reservation procedures for the resources needed for this session.

18. When UE has successfully reserved the needed resources, it sends the “reservation successful” message to MGCF along the signaling path established by the INVITE message.  This message is send first to P-CSCF.

19. P-CSCF forwards the message to S-CSCF.

20. S-CSCF forwards the message to MGCF.  This message may be routed through I-CSCF#1 and/or I-CSCF#2 and/or I-CSCF#3, depending on operator configuration of I-CSCF#1, I-CSCF#2, and I-CSCF#3..
21. MGCF sends an IP-IAM message to the T-SGW

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

23. When the PSTN has established 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

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

25. If the PSTN is alerting the destination user, MGCF indicates this to the calling party by a provisional response indicating Ringing.  This message is sent to I-CSCF#3.BGCF.
26. I-CSCF#3 BGCF forwards the message to I-CSCF#2 S-CSCF.
27. I-CSCF#2 forwards the message to S-CSCF. Based on the decision made in step #4 above, this message may be sent directly from I-CSCF#2 to S-CSCF (choice (a)), or may be routed through I-CSCF#1 (choice (b)).

27. S-CSCF performs whatever service control is appropriate for this ringing call.

28. S-CSCF forwards the message to P-CSCF

Editor’s Note:  Additional QoS interactions to handle one-way media at this point (e.g. for PSTN ringback and announcements) is for further study.

29. P-CSCF forwards the message to UE

30. UE indicates to the originator that the session is being delayed due to alerting.  Typically this involves playing a ringback sequence.

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

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

33. MGCF initiates a H.248 interaction to make the connection in the MGW bi-directional

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

35. I-CSCF#3 BGCF sends a SIP 200-OK final response along the signaling path back to I-CSCF#2 S-CSCF.
36. I-CSCF#2 sends a SIP 200-OK final response along the signaling path back to S-CSCF.  Based on the decision in step (4) above, this may be directly to S-CSCF, or may be via I-CSCF#1.

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

37. S-CSCF sends a SIP 200-OK final response along the signaling path back to P-CSCF

38. P-CSCF approves the commitment of the QoS resources for this session.

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

40. UE starts the media flow for this session.

41. UE responds to the final response with a SIP ACK message, which is passed to the MGCF via the signaling path.  The message is sent first to P-CSCF.

42. P-CSCF forwards the ACK to S-CSCF.

43. S-CSCF forwards the ACK to MGCF.  This message may be routed through I-CSCF#1 and/or I-CSCF#2 and/or I-CSCF#3, depending on operator configuration of I-CSCF#1, I-CSCF#2, and I-CSCF#3.

The following text in sub-clause B.11.2 is proposed to be updated in 23.228

B.11.2 
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 Section 5.7.2,  (MO#2) Mobile origination, roaming, with visited network control of services..

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 Section 5.6.5 (S-S#6) Call originating with PSTN termination in a different network from the S-CSCF
The terminating part is for PSTN termination.  This procedure is given in Section 5.8.4,  (PSTN-T) PSTN Termination.

The following text in sub-clause B.11.3 is proposed to be updated in 23.228.

B.11.3 
Issues

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

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 PSTN 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 other protocols (e.g such as TRIP), or make use of information from operator input, when making the choice of which network to break out in.
The following text in sub-clause B.13 is proposed to be updated in 23.002 (R5).   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.7.4
Reference Point MGCF – CSCF (Mg Reference Point)

This interface allows the CSCF to communicate to the MGCF for the case when the BGCF removes itself from the session, and for calls arriving from the PSTN.

The Mg reference point is based on external specifications, e.g. SIP 

6a.7.5
Reference Point CSCF – Multimedia IP networks (Mm Reference Point)

This is an IP interface between CSCF and IP networks. This interface is used, for example,  to receive a call request from another VoIP call control server or terminal.

6a.7.6
Reference Point CSCF -  MRF (Mr Reference Point)

Allows the CSCF to control the resources within the MRF.

6a.7.7
Reference Point CSCF – R-SGW (Ms Reference Point)

This is an interface between the CSCF and R-SGW.

[editor’s note: can be improved…]

6a.7.8
Reference Point CSCF – CSCF (Mw Reference Point)

The interface allows the Interrogating CSCF to direct mobile terminated calls to the Serving CSCF.

6a.7.9
Reference Points towards SCP 

This includes the interfaces from the SGSN to the SCP, from the  Serving CSCF (and possibly the Interrogating CSCF) to the SCP, from the MSC Server to the SCP, and the GMSC Server to the SCP.

The interface from the CSCF to the SCP is required to allow the support of existing CAMEL based services.

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.
The Mi reference point is based on external specifications i.e. SIP
6a.7.11 Reference Point BGCF – MGCF (Mj 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.
The Mj reference point is based on external specifications i.e. SIP
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