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5.6.3
(PSTN-O) PSTN origination 

The MGCF in the IM CN subsystem is a SIP endpoint that initiates requests on behalf of the PSTN and Media Gateway. The subsequent nodes consider the signalling as if it came from an S-CSCF. The MGCF incorporates the network security functionality of the S-CSCF. This MGCF does not invoke Service Control, as this may be carried out in the GSTN or at the terminating S-CSCF. This origination procedure can be used for any of the S-S procedures.

Due to routing of sessions within the PSTN, this origination procedure will only occur in the home network of the destination subscriber. However due to cases of session forwarding and electronic surveillance, the destination of the session through the IM CN subsystem may actually be another PSTN termination.
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Figure 5.16: PSTN origination procedure

The PSTN Origination procedure is as follows:

1. 
The PSTN establishes a bearer path to the MGW, and signals to the T-SGW with a SS7 IAM message, giving the trunk identity and destination information

2. 
The T-SGW forwards the SS7 message, encapsulated in IP, to the MGCF.

3. 
The MGCF initiates a H.248 command, to seize the trunk and an IP port.

4. 
The MGCF initiates a SIP INVITE request, containing an initial SDP, as per the proper S-S procedure.

5. 
The media stream capabilities of the destination are returned along the signalling path, per the S-S procedures.

6. 
MGCF decides the final set of media streams for this session, and sends the final SDP per the S-S procedures.

7. 
MGCF initiates a H.248 command to modify the connection parameters and instruct the MGW to reserve the resources needed for the session.

8. 
MGW reserves the resources needed for the session

9. 
When the resource reservation is completed, MGCF sends the “Resource Reservation Successful” message to the terminating endpoint, per the S-S procedures.

10. 
The destination endpoint may optionally perform alerting. If so, it signals this to the originating party by a provisional response indicating Ringing. This message is sent to MGCF per the S-S procedure.

11. 
The MGCF sends an IP-ACM to T-SGW to indicate that the destination has been contacted
12. 
The T-SGW forwards a SS7 ACM message

13. 
When the destination party answers, the terminating and S-S procedures result in a SIP 200-OK final response being sent to MGCF

14. 
MGCF forwards an IP-ANM message to T-SGW

15. 
T-SGW forwards an ANM message to the PSTN

16. 
MGCF initiates a H.248 command to alter the connection at MGW to make it bi-directional

17. 
MGCF acknowledges the SIP final response with a SIP ACK message

5.7.3
(PSTN-T) PSTN termination 

The MGCF in the IM CN subsystem is a SIP endpoint that initiates and receives requests on behalf of the PSTN and Media Gateway (MGW).Other nodes consider the signalling as if it came from an S-CSCF. The MGCF 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 session originator. 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 procedure can be used for any of the inter-serving procedures, in place of the S-CSCF.
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Figure 5.19: PSTN termination procedure

The PSTN termination procedure is as follows:

1. 
MGCF receives an INVITE request, through one of the origination procedures and via one of the inter-serving procedures.

2. 
MGCF initiates a H.248 interaction to pick an outgoing channel and determine media capabilities of the MGW.

3. 
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. This response is sent via the S-S procedure.

4. 
The originating endpoint sends the final SDP to be used in this session, via the S-S procedure, to MGCF.

5. 
MGCF initiates a H.248 interaction to modify the connection established in step #2 and instruct MGW to reserve the resources necessary for the media streams.

6. 
MGW reserved the resources necessary for the media streams.

7. 
When the originating endpoint has completed its resource reservation, it sends the “Resource Reservation Successful” message to MGCF, via the S-S procedures.

8. 
MGCF sends an IP-IAM message to the T-SGW

9. 
T-SGW receives the IP-IAM and sends the SS7 IAM message into the PSTN.

10. 
The PSTN sends an SS7 ACM message to indicate that the path to the destination has been established. It may optionally alert the destination user before completing the session. 
11. 
The T-SGW sends an IP-ACM message to MGCF

12. 
If the PSTN is alerting the destination user, MGCF indicates this to the originating party by a provisional response indicating Ringing. This message is sent via the S-S procedures.

13. 
When the destination party answers, the PSTN sends an SS7 ANM message to T-SGW

14. 
T-SGW sends an IP-ANM message to MGCF

15. 
MGCF initiates a H.248 interaction to make the connection in the MGW bi-directional.

16. 
MGCF sends a SIP 200-OK final response along the signalling path back to the session originator

17. 
The Originating party acknowledges the final response with a SIP ACK message

B.4.1 
Session flow diagram
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Step-by-step processing of this end-to-end session flow is as follows:

1.
The PSTN establishes a bearer path to the MGW, and signals to the T-SGW with a SS7 IAM message, giving the trunk identity and destination information

2.
The T-SGW forwards the SS7 message, encapsulated in IP, to the MGCF.

3.
The MGCF initiates a H.248 command to seize the trunk and an IP port.

4.
The MGCF translates the destination address and determines the session will be completed within the home network. MGCF initiates a SIP INVITE request, containing an initial SDP, to I-CSCF.

5.
I-CSCF sends ‘Cx-location-query’ to the HSS to obtain the location information for the destination

6.
The HSS responds with ‘Cx-location-query-response’ and indicates the destination is in the home service area.

7.
I-CSCF forwards the INVITE to S-CSCF, identified by the HSS as serving this subscriber.

8.
S-CSCF validates the service profile, and performs whatever service control logic is appropriate for this session setup attempt.

9.
S-CSCF remembers (from the registration procedure) the address of P-CSCF, and forwards the INVITE to P-CSCF.

10.
P-CSCF remembers (from the registration procedure) the address of UE, and forwards the INVITE to UE.

11. UE#2 returns the media stream capabilities of the destination to the session originator, along the signalling path established by the INVITE message

12. P-CSCF authorises the QoS resources required for this session

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

14. S-CSCF forwards the SDP to I-CSCF

15. I-CSCF forwards the SDP to MGCF

16. MGCF decides the final set of media streams for this session, and sends the Final SDP to S-CSCF. This message may be routed through I-CSCF, depending on operator configuration of I-CSCF.

17. MGCF initiates a H.248 command to modify the connection parameters and instruct the MGW to reserve the resources needed for the session

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

19. P-CSCF forwards the final SDP to UE.

20. UE initiates the resource reservation procedures for the resources necessary for this session.

21. MGW reserves the resources needed for the session

22. When MGW has successfully reserved the needed resources, MGCF sends the “reservation successful” message to UE along the signalling path established by the INVITE message. The message is sent to S-CSCF, and may be routed through I-CSCF, depending on operator configuration of I-CSCF.

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

24. P-CSCF forwards the message to UE.

25. UE may optionally delay the session establishment in order to alert the subscriber to the incoming session.

26. If UE performs alerting, it sends a ringing indication to the originator via the signalling path. The message is sent first to P-CSCF.

27. P-CSCF forwards the ringing message to S-CSCF. 

28. S-CSCF performs whatever service control is appropriate for this ringing session

29. S-CSCF forwards the message to I-CSCF

30. I-CSCF forwards the message to MGCF

31. MGCF performs whatever service control is appropriate for this ringing session.

32.
The MGCF sends an IP-ACM to T-SGW to indicate that the destination has been contacted
33.
The T-SGW forwards a SS7 ACM message

34.
When the destination party answers, the UE sends a SIP 200-OK final response to P-CSCF

35.
P-CSCF approves the commitment of the QoS resources for this session.

36.
After sending the 200-OK, UE initiates the media flow.

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

38.
S-CSCF performs whatever service control logic is appropriate for this session setup completion

39.
S-CSCF sends the SIP 200-OK final response to I-CSCF

40.
I-CSCF sends the SIP 200-OK final response to MGCF

41.
MGCF forwards an IP-ANM message to T-SGW

42.
T-SGW forwards an ANM message to the PSTN

43.
MGCF alters the connection at MGW, via a H.248 command, to make it bi-directional

44.
MGCF acknowledges the SIP final response with a SIP ACK message, which is passed to UE#2 via the signalling path. This message is sent to S-CSCF, and may be routed through I-CSCF, depending on operator configuration of I-CSCF.

45.
S-CSCF forwards the ACK to P-CSCF

46.
P-CSCF forwards the ACK to UE

B.5.1 
Session flow diagram
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Step-by-step processing of this end-to-end session 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 session setup attempt.

4. 
The S-CSCF translates the destination address and determines the session will break out to the PSTN. It therefore forwards the INVITE to a BGCF.

5. 
The BGCF decides to use an MGW in the home network, allocates a MGCF, and sends the INVITE request to the MGCF. Procedures for choice of the optimal Media Gateway are not standardised in this release.

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 signalling path. This response is sent to the BGCF.

8. 
BGCF forwards the SDP to S-CSCF

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

10. 
P-CSCF authorises 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.

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 signalling 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, depending on operator configuration of I-CSCF.

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.
 
The PSTN sends an SS7 ACM message to indicate that the path to the destination has been established.  It may optionally alert the destination user before completing the session. 
24.

T-SGW sends an IP-ACM message to MGCF

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

26.

The BGCF forwards the message to S-CSCF

27.

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

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 destination 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 signalling path back to the session originator

35.

BGCF sends a SIP 200-OK final response along the signalling path back to the session originator

36.

S-CSCF performs whatever service control logic is appropriate for this session setup 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 signalling path back to the session 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 signalling 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. 
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