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1 Introduction

In the call flow drafting session in Bristol, we briefly discussed the proper level of detail to show in the call flows in 23.228, but did not reach any definite conclusions.  This contribution proposes that 23.228 include all the SIP messages exchanged, with the proper SIP message name and abstract contents.

If this level of detail is accepted, the contribution includes the changes needed to Annex B.2.1, B.2.3, B.3.3, B.4.3, and C.1 (all subsections) to implement the change.

2 Discussion

As a general rule, the following is assumed:  that every SIP signaling message that has an impact on another aspect of the system needs to be shown in 23.228.  This includes messages that coordinate signaling and the user interface, and messages that coordinate signaling with quality-of-service.

The nearly complete call flow for a SIP INVITE transaction, showing all SIP messages but the individual 100-Trying responses to the INVITE request, and showing all the coordination with the user interface and QoS, for a simple mobile-mobile (both in home area), is as follows:

[image: image1.wmf](1) INVITE

(32) 180 Ringing

(2) INVITE

UE

P-CSCF

(16) 183 SDP

(18) 183 SDP

(31) 180 Ringing

(44) 200 OK

(46) 200 OK

(3) Service Control

(21) Resource Reservation

(17) Authorize QoS Resources

(9) INVITE

(25) 180 Ringing

(26) 180 Ringing

S-CSCF

P-CSCF

(11) 183 SDP

(13) 183 SDP

(37) 200 OK

(39) 200 OK

UE#2

(10) INVITE

(21) Resource Reservation

(8) Service Control

(12) Authorize QoS Resources

(4) INVITE

(28) 180 Ringing

S-CSCF#1

(14) 183 SDP

(19) PRACK

(20) 200 OK

(34) PRACK

(35) 200 OK

(41) 200 OK

(22) COMET

(23) 200 OK

(48) ACK

I-CSCF

HSS

(5) Location Query

(6) Response

(7) INVITE

(15) 183 SDP

Home Network

(29) 180 Ringing

(42) 200 OK

(40) Service Control

(43) Service Control

(24) Alerting

(33) Ringback

(36) Detect Call Answer

(38) Approval of QoS Commit

(45) Approval of QoS Commit

(47) Start Media Flow

(49) Start Media Flow

(38?) Start Media Flow

(27) Service Control

(30) Service Control


The following coordination points are noted in the above call flow diagram:

1. QoS authorization at the originating (17) and terminating (12) subscriber

2. QoS reservation at the originating (21) and terminating (21) subscriber

3. QoS approval to commit resources at originating (45) and terminating (38) subscriber

4. QoS allocation at the originating (47) and terminating (49) subscriber

5. Ringing at the terminating subscriber (24)

6. Ringback at the originating subscriber (35)

7. Pick-up at the terminating subscriber (36)

Discussions within the Call Flow drafting group have identified four phases of this call setup: (1) Initialization (messages #1-#10), (2) Bearer Establishment (messages #11-#23), (3) Alerting (messages #24-#35), and (4) Completion (messages #36-#49).  

The previously agreed call flows contained the INVITE request (messages #1-#10), the 200-OK final response (messages #37-#46), and the ACK (message #47).  The issue for discussion is whether, and how much, of the Bearer Establishment and Alerting phases to show in the diagrams.  We proceed through the diagram, message by message, and discuss its relevance to the coordination functions.

183-SDP (messages #11-#18)

The bearer establishment involves QoS authorization and QoS reservations, at both endpoints.  The authorizations are performed in the processing of the provisional SIP response of 183-SDP (subject to confirmation by the joint CallFlow/QoS drafting session).  When the P-CSCF serving the terminating subscriber processes the 183-SDP, it authorizes the resources at the terminating endpoint (step #12 in the diagram).  When the P-CSCF serving the originating subscriber processes the 183-SDP, it authorizes the resources at the originating endpoint (step #17 in the diagram).  This interaction with QoS needs to be shown in the call flow diagram.

PRACK (message #19)

The originating endpoint starts its resource reservation immediately upon receipt of the 183-SDP (message #18).  However, the terminating endpoint waits for the PRACK message before performing its resource reservation.  Attempting to reserve resources prior to receipt of this PRACK would cause a race condition in the UMTS, with the authorization from the P-CSCF and the reservation from the UE arriving possibly out of order.  Further, in some cases of CODEC negotiation, the PRACK contains the final negotiated CODEC for the call, and the terminating subscriber needs to know this information prior to making its resource request.  Therefore the PRACK message is critical to the coordination between call signaling and QoS.

200-OK (message #20)

Not needed for coordinating QoS or user interface interactions.

COMET (message #22)

The terminating UE can only begin the alerting phase when two separate tasks are complete.  First, the resource reservation from the terminating endpoint must be complete and be successful.  This was initiated after receipt of the PRACK (message #19).  Secondly, the originating UE needs to successfully reserve its resources, which is indicated by the COMET message (#22).  Therefore, the COMET message is critical to the coordination between call signaling and the user interface (ringing).

200-OK (message #23)

Not needed for coordinating QoS or user interface interactions.

180-Ringing (messages #25-#32)

Application of ringback call progress tones by the originator is controlled by the SIP provisional response 180-Ringing.  Only when the originator receives this message does the originator know that resource reservation was successful at the termination endpoint, and that the call should proceed.  Further, there are some cases, such as prepaid and business services, where the charging starts with ringing – therefore the S-CSCF may perform some service control with the 180-Ringing response.

PRACK (message #32)

The ringback tone, and the post-dial delay before presentation of the ringback tone, are critical parts of the user interface.  It is important that the SIP provisional response 180-Ringing be reliably received at the call originator.  The SIP mechanism to do that is for the terminating UE to request an acknowledgement of the 180-Ringing provisional response.

200-OK (message #33)

Not needed for coordinating QoS or user interface interactions.

3 Recommendation

Inclusion of all the messages necessary to define the coordination points with QoS and with the user interface leads to all but three of the full SIP exchange.  It is the author’s opinion that removal of three messages from the full 47-step sequence is not likely to significantly reduce the clutter in the diagrams.  Rather removal of these three messages reduces credibility with knowledgeable SIP experts, and is likely to mislead CN1 in thinking a SIP modification is in order to remove these messages from the standard protocol.

Therefore it is recommended that all the SIP messages be included in the call flow diagrams of 23.228.

The various functional boxes showing the interactions with the user interface and with QoS are not included in this proposed modification to 23.228, though it is a minor modification to the diagrams if it is decided they should be shown.

Proposed update to Annex B.2.1 – S-S#1 procedure

B.2.1
(S-S#1) Different network operators performing origination and termination, with home control of termination.

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

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#1 is therefore a visited network, and S-CSCF#1 is located in the home network. 

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

PSTN-O
PSTN origination.  The “Originating Network” of S-S#1 is the home network.  The elements labeled UE#1 and S-CSCF#1 are combined into the single MGCF of the PSTN-O procedure.

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

MT#1
Mobile termination, roaming, home control of services.  The “Terminating Network” of S-S#1 is a visited network.

MT#3
Mobile termination, located in home service area.  The “Terminating Network” of S-S#1 is the home network.

PSTN-T
PSTN termination.  The “Terminating Network” of S-S#1 is the home network.  The elements labeled S-CSCF#2 and UE#2 are combined into the single MGCF of the PSTN-T procedure.
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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.

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

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

(2b)
If the originating network operator desires to keep their network configuration hidden, the INVITE request is forwarded through an I-CSCF in the originating operator’s network, I-CSCF#1.


(2b1)
The INVITE request is sent from S-CSCF#1 to I-CSCF#1


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

 forwards it to I-CSCF#2

(1) I-CSCF (at the border of the terminating subscriber’s network) queries the HSS for current location information.

(2) HSS responds with the address of the current Serving-CSCF for the terminating subscriber.

(3) I-CSCF forwards the INVITE request to the S-CSCF that will handle the call termination.

(4) The sequence continues with the message flows determined by the termination procedure.

(5) The termination procedure generates a 183-SDP provisional response

(6) S-CSCF#2 sends the 183-SDP provisional response to I-CSCF#2

(7) I-CSCF#2 sends the 183-SDP provisional response to S-CSCF#1, possibly via I-CSCF#1 based on the decision made in step (2) above

(8) S-CSCF#1 sends the 183-SDP provisional response according to the procedures of the originating flow

(9) The SIP PRACK message is sent end-to-end, acknowledging receipt of the 183-SDP
(10) The SIP 200-OK final response to the PRACK is sent end-to-end

(11) The originating endpoint begins to reserve needed resources upon receipt of the 183-SDP provisional response.  The terminating endpoint begins to reserve needed resources upon receipt of the PRACK

(12) When the resource reservation is complete and successful at the originating endpoint, it sends a SIP COMET message end-to-end

(13) The SIP 200-OK final response to the COMET is sent end-to-end

(14) The termination procedure generates a 180-Ringing provisional response

(15) S-CSCF#2 sends the 180-Ringing provisional response to I-CSCF#2

(16) I-CSCF#2 sends the 180-Ringing provisional response to S-CSCF#1, possibly via I-CSCF#1 based on the decision made in step (2) above

(17) S-CSCF#1 sends the 180-Ringing provisional response according to the procedures of the originating flow

(18) The SIP PRACK message is sent end-to-end, acknowledging receipt of the 180-Ringing

(19) The SIP 200-OK final response to the PRACK is sent end-to-end

(20) The termination procedure generates a 200-OK SIP final response

(21) S-CSCF#2 sends the 200-OK final response to I-CSCF#2

(22) I-CSCF#2 sends the 200-OK final response to S-CSCF#1, possibly via I-CSCF#1 based on the decision made in step (2) above

(23) S-CSCF#1 sends the 200-OK final response according to the procedures of the originating flow.

(24) The SIP ACK message is sent end-to-end, acknowledging receipt of the 200-OK final response.
(25) 
(26) 

-------------------------------- end of modification to Annex B.2.1 ------------------------------------------

Proposed update to Annex B.2.3 – S-S#3 procedure

B.2.3
(S-S#3) Single network operator performing origination and termination, with home control of termination.

The Serving-CSCF handling call 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 subscriber either located in the home service area, or roaming with home control.  The I-CSCF therefore forwards the request to the S-CSCF serving the destination subscriber.

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#3 is therefore a visited network, and S-CSCF#1 is located in the home network. 

MO#2
Mobile origination, roaming, with visited control of services.  The “Originating Network” of S-S#3 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#3 is therefore the home network, and S-CSCF#1 is also located in the home network.

PSTN-O
PSTN origination.  The “Originating Network” of S-S#3 is the home network.  The elements labeled UE#1 and hS-CSCF#1 are combined into the single MGCF of the PSTN-O procedure.

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

MT#1
Mobile termination, roaming, home control of services.  The “Terminating Network” of S-S#3 is a visited network.

MT#3
Mobile termination, located in home service area.  The “Terminating Network” of S-S#3 is the home network.

PSTN-T
PSTN termination.  The “Terminating Network” of S-S#3 is the home network.  The elements labeled S-CSCF#2 and UE#2 are combined into the single MGCF of the PSTN-T procedure.
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Procedure S-S#3 is as follows:

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

(2) 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.

(3) I-CSCF queries the HSS for current location information.

(4) HSS responds with the address of the current Serving-CSCF for the terminating subscriber.

(5) I-CSCF forwards the INVITE request to the S-CSCF that will handle the call termination.

(6) The sequence continues with the message flows determined by the termination procedure.

(7) The termination procedure generates a 183-SDP provisional response

(8) S-CSCF#2 sends the 183-SDP provisional response to I-CSCF

(9) I-CSCF sends the 183-SDP provisional response to S-CSCF#1

(10) S-CSCF#1 sends the 183-SDP provisional response according to the procedures of the originating flow

(11) The SIP PRACK message is sent end-to-end, acknowledging receipt of the 183-SDP

(12) The SIP 200-OK final response to the PRACK is sent end-to-end

(13) The originating endpoint begins to reserve needed resources upon receipt of the 183-SDP provisional response.  The terminating endpoint begins to reserve needed resources upon receipt of the PRACK

(14) When the resource reservation is complete and successful at the originating endpoint, it sends a SIP COMET message end-to-end

(15) The SIP 200-OK final response to the COMET is sent end-to-end

(16) The termination procedure generates a 180-Ringing provisional response

(17) S-CSCF#2 sends the 180-Ringing provisional response to I-CSCF

(18) I-CSCF sends the 180-Ringing provisional response to S-CSCF#1

(19) S-CSCF#1 sends the 180-Ringing provisional response according to the procedures of the originating flow

(20) The SIP PRACK message is sent end-to-end, acknowledging receipt of the 180-Ringing

(21) The SIP 200-OK final response to the PRACK is sent end-to-end

(22) The termination procedure generates a 200-OK SIP final response

(23) S-CSCF#2 sends the 200-OK final response to I-CSCF

(24) I-CSCF sends the 200-OK final response to S-CSCF#1

(25) S-CSCF#1 sends the 200-OK final response according to the procedures of the originating flow.

(26) The SIP ACK message is sent end-to-end, acknowledging receipt of the 200-OK final response.

(27) 
(28) 

-------------------------------- end of modification to Annex B.2.3 ------------------------------------------

Proposed update to Annex B.3.3 – MO#3 procedure

B.3.3
(MO#3) Mobile origination, located in home network

This origination procedure applies to subscribers located in their home service area.

The UE is located in the home network, and determines the P-CSCF via the CSCF discovery procedure described in section 5.2.1.  During registration, the home network allocates an S-CSCF in the home network. 

When registration is complete, P-CSCF knows the name/address of S-CSCF.

[image: image7.wmf](1) INVITE

(16) 180 Ringing

(2) INVITE

UE

P-CSCF

S-CSCF

(6) 183 SDP

(8) 183 SDP

(9) PRACK

(10) 200 OK

(15) 180 Ringing

(17) PRACK

(18) 200 OK

(21) 200 OK

(22) 200 OK

(12) COMET

(13) 200 OK

(23) ACK

(3) Service Control

(4) INVITE

(5) 183 SDP

(19) 200 OK

Home Network

(14) 180 Ringing

(11) Resource Reservation

(7) Authorize QoS Resources

(20) Service Control


Procedure MO#3 is as follows:

(1) UE sends the SIP INVITE request to the P-CSCF determined via the CSCF discovery mechanism.

(2) P-CSCF remembers (from the registration procedure) the next hop CSCF for this UE.  In this case it forwards the INVITE to the S-CSCF in the home network.

(3) S-CSCF performs any origination service control required by this subscriber.

(4) S-CSCF forwards the request, as specified by the S-S procedures.

(5) S-CSCF receives a 183-SDP provisional response, as specified by the S-S procedures

(6) S-CSCF passes the 183-SDP to P-CSCF

(7) P-CSCF authorizes the local QoS resources needed for this call

(8) P-CSCF passes the 183-SDP to UE

(9) UE acknowledges the 183-SDP with a PRACK, sent end-to-end

(10) The terminating endpoint acknowledges the PRACK with a SIP 200-OK final response
(11) UE establishes the bearer path for this session

(12) UE informs the terminating endpoint of successful resource reservation for this call

(13) The terminating endpoint acknowledges the COMET with a SIP 200-OK final response
(14) S-CSCF receives a 180-Ringing provisional response, as specified by the S-S procedures

(15) S-CSCF passes the 180-Ringing to P-CSCF

(16) P-CSCF passes the 180-Ringing to UE
(17) UE provides ringback in response to alerting at the destination, and acknowledges the 180-Ringing provisional response with a PRACK, sent end-to-end
(18) The terminating endpoint acknowledges the PRACK with a SIP 200-OK final response

(19) The SIP final response, 200-OK, is passed back to S-CSCF over the signaling path.  This is typically generated by UE#2 when the subscriber has accepted the incoming call attempt.

(20) S-CSCF performs any origination service control required by call completion.

(21) S-CSCF passes the 200-OK response back to P-CSCF, following the path of the INVITE request of step (2) above.

(22) P-CSCF passes the 200-OK response back to UE#1

(23) UE responds to the SIP final response with a ACK message

-------------------------------- end of modification to Annex B.3.3 ------------------------------------------

Proposed update to Annex B.4.3 – MT#3 procedure

B.4.3
(MT#3) Mobile termination, located in home network

This termination procedure applies to subscribers located in their home service area.

The UE is located in the home network, and determines the hP-CSCF via the CSCF discovery procedures described in section 5.2.1.  During registration, the home network allocates a S-CSCF in the home network, hS-CSCF.

When registration is complete, hS-CSCF knows the name/address of hP-CSCF, and hP-CSCF knows the name/address of the UE.
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Procedure MT#3 is as follows:

(1) The originating endpoint sends the SIP INVITE request, via one of the origination procedures, and via one of the Serving-Serving CSCF procedures, to the Serving-CSCF for the terminating subscriber.

(2) S-CSCF performs any termination service control required by this subscriber

(3) S-CSCF remembers (from the registration procedure) the next hop CSCF for this UE.  It forwards the INVITE to the P-CSCF in the home network.

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

(5) UE responds to the incoming call attempt with a 183-SDP provisional response, sent to P-CSCF
(6) P-CSCF authorizes the local QoS resources needed for this call
(7) P-CSCF passes the 183-SDP to S-CSCF

(8) S-CSCF forwards the response, as specified by the S-S procedures

(9) The originating endpoint acknowledges receipt of the 183-SDP provisional response with a PRACK message sent end-to-end

(10) UE acknowledges receipt of the PRACK with a SIP 200-OK final response
(11) UE establishes the bearer path for this call

(12) The originating endpoint sends a SIP COMET message with it has successfully reserved resources needed for the call

(13) UE acknowledges receipt of the COMET with a SIP 200-OK final response
(14) UE alerts the user, and sends a 180-Ringing provisional response to P-CSCF
(15) P-CSCF passes the 180-Ringing to S-CSCF

(16) S-CSCF forwards the response, as specified by the S-S procedures

(17) The originating endpoint acknowledges receipt of the 180-Ringing provisional response with a SIP PRACK message sent end-to-end

(18) UE acknowledges receipt of the PRACK with a SIP 200-OK final response
(19) UE generates the SIP final response, 200-OK, when the subscriber accepts the incoming call.

(20) P-CSCF forwards the 200-OK to S-CSCF, following the path of the INVITE request in step (3) above

(21) S-CSCF performs any service control required on call completion.

(22) S-CSCF forwards the 200-OK final response, as per the appropriate S-S procedure.

(23) The call originator responds to the 200-OK by sending the ACK message to UE.

-------------------------------- end of modification to Annex B.4.3 ------------------------------------------

Proposed update to Annex C.1 and C.1.1 – Sample End-to-end call flow 

C.1
Sample end-end Call Flow - Mobile Origination/Termination

This informative annex contains a complete end-to-end call flow for a call with the properties listed in C.1.3 Assumptions.

C.1.1 Call Flow Diagram
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Initiation Process

1. The Ue shall send a INV (session destination) to the P-CSCF.
Note:  It is assumed that the address of the P-CSCF is obtained from the CSCF discover procedures.

2. The P-CSCF forward the INV (session destination) to the next hop name/address.  In this case the next hop address is the S-CSCF.

3. The S-CSCF can read the information on whom originated the INV, and forwarded this based on the session destination.  

4. The S-CSCF forwards the invite message to the ICSCF.

5. The I-CSCF sends ‘Cx-Location Query’ to the HSS to obtain the identity of the of the next hop which in this case is the S-CSCF

6. The HSS sends the ‘Cx-Location Query Response’ to the I-CSCF

7. The I-CSCF forwards the INVITE message to the S-CSCF for the called party

8. The S-CSCF carries out Service Control for Called Party

9. The S-CSCF forwards the INVITE message to the P-CSCF (Called Party)

10. The P-CSCF forwards the INVITE message to the UE (Called Party)

Bearer Establishment Process

11. The UE examines the INVITE request and determines the compatible media streams of which it is capable.  It sends this information to the originating UE in a SIP 183-SDP provisional response.  The 183-SDP message is sent to P-CSCF#2 based on the SIP Via header.

12. P-CSCF#2 authorizes the local resources needed for this media stream

13. P-CSCF#2 forwards the 183-SDP response to S-CSCF#2

14. S-CSCF#2 forwards the 183-SDP response to I-CSCF

15. I-CSCF forwards the 183-SDP response to S-CSCF#1

16. S-CSCF#1 forwards the 183-SDP response to P-CSCF#1

17. P-CSCF#1 authorizes the local resources needed by the call originator for the media stream

18. P-CSCF#1 forwards the 183-SDP response to UE#1

19. UE#1  acknowledges receipt of the 183-SDP provisional response with a PRACK message, sent end-to-end to UE#2

20. UE#2 acknowledges receipt of the PRACK message with a SIP 200-OK final response

21. Upon receipt of the 183-SDP in step (18), UE#1 begins to reserve the resources needed for this connection.  Upon receipt of the PRACK in step (20), UE#2 begins to reserve the resources needed for the connection

22. When the resource reservation is successful at the originator, UE#1 sends a SIP COMET message, sent end-to-end to UE#2

23. UE#2 acknowledges receipt of the COMET message with a SIP 200-OK final response.
Alerting/Session Offering Process

24. When resource reservation is successful at the terminating UE (UE#2), and UE#2 has received the COMET message (step (22) above), UE#2 initiates alerting (i.e. ringing) on the destination terminal device.  UE#2 sends a 180-Ringing provisional response to P-CSCF#2.

25. P-CSCF#2 forwards the 180-Ringing response to S-CSCF#2

26. S-CSCF#2 forwards the 180-Ringing response to I-CSCF

27. I-CSCF forwards the 180-Ringing response to S-CSCF#1

28. S-CSCF#1 forwards the 180-Ringing response to P-CSCF#1

29. P-CSCF#1 forwards the 180-Ringing response to UE#1

30. UE#1 initiates the ringback tone sequence, and acknowledges receipt of the 180-Ringing provisional response with a SIP PRACK message, send end-to-end to UE#2

31. UE#2 acknowledges receipt of the PRACK message with a SIP 200-OK final response
Call/Session Complete Process
32. The UE (Called Party) sends a 200 OK message to the P-CSCF (Called Party)

33. The P-CSCF (Called Party) forwards the 200 OK message to the S-CSCF (Called Party)

34. The S-CSCF carries out Service Control for the Called Party (Optional)

35. The S-CSCF forwards the 200 OK message to the I-CSCF (Called Party)

36. The I-CSCF (Called Party) forwards the 200 OK message to the S-CSCF (Calling Party)

37. The S-CSCF (Calling Party) carries out Service Control for the Calling Party (Optional)

38. The S-CSCF (Calling Party) forwards the 200 OK message to the P-CSCF (Calling Party)

39. The P-CSCF (calling Party) forwards the 200 OK message to the UE (Calling Party)

40. The UE (Calling Party) sends an Ack message to the UE (called Party)

Release Process
(not part of the establishment of the call and is for further study)

-------------------------------- end of modification to Annex C.1 ------------------------------------------

Proposed addition to Annex C.1 of new section following C.1.1

C.1.2 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 a mobile termination, with subscriber located in the home operator service area.  This procedure is given in Annex B.4.3,  (MT#3) Mobile termination, located in home network.

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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-------------------------------- end of addition to Annex C.1 ------------------------------------------

In addition, Annex C.1.2 Assumptions and Annex C.1.3 Issues should be re-numbered as C.1.3 and C.1.4, respectively.

