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1 Introduction

This document comprises the result of the S2 drafting session on call/session flows in Bristol, 4th – 8th September, 2000. There are 2 call/session flow covered, namely:

1. Mobile to Mobile call, both mobiles home and served by same network operator

2. Mobile to Mobile call, both mobiles in their home region but served by different network operators

The first session/call flow is drawn in two ways. First as a complete end-to-end flow and secondly the “procedure block approach” has been applied according to tdoc S2-001322. 

The Bearer Establishment Process, Alert/session Offering Process and the Release Process within the flows are still to be completed and are thus ffs. The Initiation process and the Call/Session Complete Process are however described at a level of detailness which is encouraged to be used as a guideline for future call flows to be included in TS 23.228.

In addition, the drafting group has outlined the assumptions made and the issues identified related to the flow.

The second flow is presented using the procedure block approach only.

Further, this document proposes to approve the inclusion of the flow procedures into TS 23.228 Annex B, as well as the end-to-end diagram, assumptions, and issues into TS 23.228, Annex C.

This document also includes an Annex of additional call flows discussed at the drafting session, but not finished or approved.  Further work is needed.

2 Call Flow: Mobile to Mobile Call. (See assumptions)
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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. Bearer reservation (temp establishment) which will require a 183 to carry the bearer information of the called party back to the calling party (this is for further study)

Alerting/Session Offering Process

12. (This is for further study)

Call/Session Complete Process
13. The UE (Called Party) sends a 200 OK message to the P-CSCF (Called Party)

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

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

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

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

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

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

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

21. 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)

3 Assumptions

No hiding issues have been considered in the flow

Both the Called Party and the Calling Party are registered

The Called Party wants to be reached in the IM domain

The Calling Party and the Called party are both served by the same network operator

The structure of the called party identity is not considered in the flow

Before the invite is sent from the UE it is assumed that

1) 
The C Plane is already established

2)
The UE has knowledge of the Proxy Address

Initiation Process

1) Proxy sends Invite to S-CSCF

1)
The Proxy determines the next hop address which is this case is the  S-CSCF identity

2) Serving CSCF (actions of the CSCF)

1)
Have the ability to examine from whom the INVITE was sent (the calling party) and to 

3)
Have the ability to determine the destination of the INVITE message

2)
The Service Control may be carried out by the S-CSCF

4) Serving CSCF sends Invite I-CSCF


1)
The S-CSCF determines the next hop address which in this

 

case is the I-CSCF address. This operation may employ

 

external (to the function) databases.

5) I-CSCF sends Cx-Location Query to HSS


1)
The I-CSCF has the ability to determine the address of the

 

 HSS


6) HSS sends Cx-Location Response to the I-CSCF


1)
No assumptions at this stage

7) I-CSCF forwards INVITE to S-CSCF of Called Party


1)
May involve DNS lookup to determine the S-CSCF address

8) Serving CSCF (Called Party) (actions of the CSCF)

1)
Have the ability to examine from whom the INVITE was sent (the calling party) and to 

3)
Have the ability to determine the destination of the INVITE message

2)
The Service Control may be carried out by the S-CSCF

9) S-CSCF forwards INVITE to P-CSCF (Called Party)


1)
The S-CSCF uses the P-CSCF identity for the Called Party

 

 that was discovered in the Registration process


2)
The result of the Service Control is to forward the INVITE to

 the P-CSCF of the Called Party

10) P-CSCF (Called Party) forwards INVITE to UE (Called Party)



1)
The P-CSCF uses the identity of the Called Party that was

 discovered in the registration process
Bearer Establishment Process

To be Completed

Alert/Session Offering Process
To be Completed

Call/Session Complete Process

13) UE (Called Party) sends 200 OK to P-CSCF (Called Party)


1) No assumptions

14) Proxy (Called Party) forwards 200 OK to S-CSCF (Called Party)


1) No assumptions
15) Serving CSCF (Called Party) (actions of the S-CSCF)


1) The S-CSCF has the ability to carry out whatever service control is

 necessary 

16) Serving CSCF (Called Party) forwards 200 OK to I-CSCF (Called Party)


1) No assumptions
17) I-CSCF (Called Party) forwards 200 OK to S-CSCF (Calling Party)


1) No assumptions
18) Serving CSCF (Calling Party) (actions of the S-CSCF)


1) The S-CSCF has the ability to carry out whatever service control is

 necessary 

19) Serving CSCF (Calling Party) forwards 200 OK to P-CSCF (Calling Party)


1) No assumptions
20) P-CSCF (Calling Party) forwards 200 OK to UE (Calling Party)


1) No assumptions

21) UE (Calling Party) send Ack to UE (Called Party)


1) No assumptions
Release Process

To be Completed

4 Issues 

General Issues

1)
A U plane bearer may need to be established before the invite message is sent from the UE. This is for further study.

2)
Authentication of the INVITE message

3) Security 

4) It may be possible that the alerting/session offering may occur before the bearer setup phase

Proxy CSCF Calling Party

1) The extent of address translation performed in the proxy

S-CSCF 


1)
The analysis of the destination address


2)
The analysis of the calling party address   (authentication,

 service selection etc)

I-CSCF to HSS


1)
The I-CSCF must be able to construct the Cx-Location

 Query based on the called party identity

Alerting phase

1) The alerting phase may be optional based on the service request and the timing of called party answering

UE (Ack) to UE


1)
There are concerns over the fact that the calling party would have

knowledge of the Called Party address.

5 Proposal

It is proposed that the following text be used to replace that in Annex B.2 of 23.228

B.2
Serving-CSCF/MGCF to Serving-CSCF/MGCF Procedures

Annex B.2 presents the detailed application level flows to define the procedures for Serving-CSCF to Serving-CSCF.  This informative Annex is to be used as the basis for further work within SA2.   When stable, this text will be moved to section 5.6.

This section contains four call flow procedures, showing variations on the signaling path between the Serving-CSCF that handles call origination, and the Serving-CSCF that handles call termination.  This signaling path depends on: 

· whether the originator and destination are served by the same network operator, 

· whether the destination subscriber is roaming under visited-network control, and 

· whether the network operators have chosen to hide their internal configuration.

The Serving-CSCF handling call origination performs an analysis of the destination address, and determines whether it is a subscriber of the same network operator or a different operator.  

If the analysis of the destination address determined that it belongs to a subscriber of a different operator, the request is 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. The I-CSCF then forwards the request to the S-CSCF (if located in the home area, or roaming with home control – procedure S-S#1) or, for roaming with visited network control,  to the address given during registration by the visited network (procedure S-S#2).  The entry point in the visited network is either an I-CSCF to hide the visited network configuration or directly to the S-CSCF in the visited network.

If the analysis of the destination address determines that it belongs to a subscriber of the same operator, the S-CSCF passes the request to a local I-CSCF, who queries the HSS for current location information.  The I-CSCF then forwards the request to the S-CSCF (if located in the home area, or roaming with home control – procedure S-S#3) or, for roaming with visited network control,  to the address given during registration by the visited network (procedure (S-S#4).  The entry point in the visited network is either an I-CSCF to hide the visited network configuration or directly to the S-CSCF in the visited network.

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

(3)
I-CSCF (at the border of the terminating subscriber’s network) queries the HSS for current location information.

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

(5)
S-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)-(10)
The SIP final response, 200-OK, is passed back to UE#1 over the signaling path.  This is typically generated by UE#2 when the subscriber has accepted the incoming call attempt.

B.2.2
(S-S#2) Different network operators performing origination and termination, visited network control of termination.

This section to be supplied from future contributions.

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)
S-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)-(10)
The SIP final response, 200-OK, is passed back to UE#1 over the signaling path.  This is typically generated by UE#2 when the subscriber has accepted the incoming call attempt.

B.2.4

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

This section to be supplied from future contributions.

B.3 (Informative): Origination Procedures

Annex B.3 presents the detailed application level flows to define the Procedures for call originations.  This informative Annex is to be used as the basis for further work within SA2.   When stable, this text will be moved to section 5.7.

The call origination procedures specify the signaling path between the UE initiating a call attempt and the Serving-CSCF that is assigned to perform the call origination service.  This signaling path is determined at the time of UE registration, and remains fixed for the life of the registration.

A UE always has a proxy (P-CSCF) associated with it.  This P-CSCF is located in the same network as the UE, performs resource authorization, and may have additional functions in handling of emergency calls.  The P-CSCF is determined by the CSCF discovery process, described in Section 5.2.1 (Local CSCF Discovery).

As a result of the registration procedure, the P-CSCF determines the next hop toward the Serving-CSCF.  This next hop may be directly to the S-CSCF in the same network (MO#2 for the roaming case, MO#3 for the home case), or to the S-CSCF in the home network (possibly through an I-CSCF to hide the network configuration) (MO#1).  These next-hop addresses could be IPv4/IPv6 addresses, or could be names that are translated via DNS to an IPv4/IPv6 address.

The mechanism by which P-CSCF retains the next-hop address is for further study.  The mechanism by which I-CSCF retains the next-hop address in procedure MO#1 is also for further study.

Calls originated in the PSTN to a mobile destination are a special case of the Origination procedures.  The MGCF uses H.248/MEGACO to control a Media Gateway, and communicates with the SS7 network via the TSGW.  The MGCF initiates the SIP request, and, for signaling purposes, acts as a combined UE and S-CSCF.

B.3.1

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

This section to be supplied from future contributions.

B.3.2

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

This section to be supplied from future contributions.

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 hP-CSCF via the CSCF discovery procedure 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, hP-CSCF knows the name/address of hS-CSCF.
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Procedure MO#4 is as follows:

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

(2) hP-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) hS-CSCF performs any origination service control required by this subscriber.

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

(5) UE#1 establishes the bearer path for this session

(6) UE#1 provides ringback in response to alerting at the destination

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

(8) hS-CSCF performs any origination service control required by call completion.

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

(10) hP-CSCF passes the 200-OK response back to UE#1

(11) UE#1 responds to the SIP final response with a ACK message

B.3.4
(PSTN-O) PSTN origination (where the S-CSCF is a MGCF)

This section to be supplied from future contributions.

B.4 (Informative): Termination Procedures

Annex B.4 presents the detailed application level flows to define the Procedures for call terminations.  This informative Annex is to be used as the basis for further work within SA2.   When stable, this text will be moved to section 5.8.

The call termination procedures specify the signaling path between the Serving-CSCF assigned to perform the call termination service and the UE.  This signaling path is determined at the time of UE registration, and remains fixed for the life of the registration.  This signaling path is the reverse of the call initiation signaling path of Section 5.7.  Therefore there is a one-to-one correspondence between the origination procedures of section 5.7 and the termination procedures of this section.

A UE always has a proxy (P-CSCF) associated with it.  This P-CSCF is located in the same network as the UE, and performs resource authorization for the calls to the UE.  The P-CSCF is determined by the CSCF discovery process, described in Section 5.2.1 (Local CSCF Discovery).

As a result of the registration procedure, the P-CSCF knows the address of the UE.  The assigned S-CSCF, either in the home or visited network, knows the name/address of the P-CSCF (procedure MT#2, MT#3, and MT#4, depending on the location of S-CSCF and P-CSCF).  If the network operator owning the S-CSCF wants to keep their configuration private, the S-CSCF will have chosen an Interrogating-CSCF, hI-CSCF, who will perform the firewall functions and pass messages to the P-CSCF (procedure MT#1).

The mechanism by which S-CSCF retains the name/address of P-CSCF (and I-CSCF, if needed) is for further study.

Calls destined to the PSTN are a special case of the Termination procedures.  The MGCF uses H.248/MEGACO to control a Media Gateway, and communicates with the SS7 network via the T-SGW.  The MGCF receives and processes SIP requests, and, for signaling purposes, acts as a combined S-CSCF and UE.

B.4.1
(MT#1) Mobile termination, roaming, with home control of services

This section to be supplied from future contributions.

B.4.2
(MT#2) Mobile termination, roaming, with visited network control of services

This section to be supplied from future contributions.

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) UE#1 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) hS-CSCF performs any termination service control required by this subscriber

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

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

(5) UE#2 establishes the bearer path for this call

(6) UE#2 alerts the user

(7) UE#2 generates the SIP final response, 200-OK, when the subscriber accepts the incoming call.

(8) hP-CSCF forwards the 200-OK to hS-CSCF, following the path of the INVITE request in step (3) above

(9) hS-CSCF performs any service control required on call completion.

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

(11) The call originator responds to the 200-OK by sending the ACK message to UE#2.

B.4.4

(PSTN-T) PSTN termination (where the S-CSCF is a MGCF)

This section to be supplied from future contributions.

Annex <C> (Informative): Sample end-end Call Flows

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

22. 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.

23. 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.

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

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

26. 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

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

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

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

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

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

Bearer Establishment Process

32. Bearer reservation (temp establishment) which will require a 183 to carry the bearer information of the called party back to the calling party (this is for further study)

Alerting/Session Offering Process

33. (This is for further study)

Call/Session Complete Process
34. The UE (Called Party) sends a 200 OK message to the P-CSCF (Called Party)

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

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

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

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

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

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

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

42. 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)

C.1.2 Assumptions

No hiding issues have been considered in the flow

Both the Called Party and the Calling Party are registered

The Called Party wants to be reached in the IM domain

The Calling Party and the Called party are both served by the same network operator

The structure of the called party identity is not considered in the flow

Before the invite is sent from the UE it is assumed that

1) 
The C Plane is already established

2)
The UE has knowledge of the Proxy Address

Initiation Process

1) Proxy sends Invite to S-CSCF

1)
The Proxy determines the next hop address which is this case is the  S-CSCF identity

2) Serving CSCF (actions of the CSCF)

1)
Have the ability to examine from whom the INVITE was sent (the calling party) and to 

3)
Have the ability to determine the destination of the INVITE message

2)
The Service Control may be carried out by the S-CSCF

4) Serving CSCF sends Invite I-CSCF


1)
The S-CSCF determines the next hop address which in this

 

case is the I-CSCF address. This operation may employ

 

external (to the function) databases.

5) I-CSCF sends Cx-Location Query to HSS


1)
The I-CSCF has the ability to determine the address of the

 

 HSS


6) HSS sends Cx-Location Response to the I-CSCF


1)
No assumptions at this stage

7) I-CSCF forwards INVITE to S-CSCF of Called Party


1)
May involve DNS lookup to determine the S-CSCF address

8) Serving CSCF (Called Party) (actions of the CSCF)

1)
Have the ability to examine from whom the INVITE was sent (the calling party) and to 

3)
Have the ability to determine the destination of the INVITE message

2)
The Service Control may be carried out by the S-CSCF

9) S-CSCF forwards INVITE to P-CSCF (Called Party)


1)
The S-CSCF uses the P-CSCF identity for the Called Party

 

 that was discovered in the Registration process


2)
The result of the Service Control is to forward the INVITE to

 the P-CSCF of the Called Party

10) P-CSCF (Called Party) forwards INVITE to UE (Called Party)



1)
The P-CSCF uses the identity of the Called Party that was

 discovered in the registration process
Bearer Establishment Process

To be Completed

Alert/Session Offering Process
To be Completed

Call/Session Complete Process

13) UE (Called Party) sends 200 OK to P-CSCF (Called Party)


1) No assumptions

14) Proxy (Called Party) forwards 200 OK to S-CSCF (Called Party)


1) No assumptions
15) Serving CSCF (Called Party) (actions of the S-CSCF)


1) The S-CSCF has the ability to carry out whatever service control is

 necessary 

16) Serving CSCF (Called Party) forwards 200 OK to I-CSCF (Called Party)


1) No assumptions
17) I-CSCF (Called Party) forwards 200 OK to S-CSCF (Calling Party)


1) No assumptions
18) Serving CSCF (Calling Party) (actions of the S-CSCF)


1) The S-CSCF has the ability to carry out whatever service control is

 necessary 

19) Serving CSCF (Calling Party) forwards 200 OK to P-CSCF (Calling Party)


1) No assumptions
20) P-CSCF (Calling Party) forwards 200 OK to UE (Calling Party)


1) No assumptions

21) UE (Calling Party) send Ack to UE (Called Party)


1) No assumptions
Release Process

To be Completed

C.1.3
Issues 

General Issues

1)
A U plane bearer may need to be established before the invite message is sent from the UE. This is for further study.

2)
Authentication of the INVITE message

5) Security 

6) It may be possible that the alerting/session offering may occur before the bearer setup phase

Proxy CSCF Calling Party

2) The extent of address translation performed in the proxy

S-CSCF 


1)
The analysis of the destination address


2)
The analysis of the calling party address   (authentication,

 service selection etc)

I-CSCF to HSS


1)
The I-CSCF must be able to construct the Cx-Location

 Query based on the called party identity

Alerting phase

2) The alerting phase may be optional based on the service request and the timing of called party answering

UE (Ack) to UE


1)
There are concerns over the fact that the calling party would have

knowledge of the Called Party address.

------------------------------- End of Proposed Text for Annex B/C of 23.228 ---------------------------------

Annex to this report: Work in Progress

The first flow in this annex was discussed, with several open issues raised but not addressed in the diagram nor text.  The second flow in this annex was offered but not discussed.

6 Work in Progress Call Flow 2: Mobile to PSTN Call. (See assumptions)
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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 the INVITE to the MGCF

Bearer Establishment Process

5. Bearer reservation (temp establishment) which will require a 183 to carry the bearer information of the called party back to the calling party (this is for further study)

Alerting/Session Offering Process

6. (This is for further study)

Call/Session Complete Process
7. The PSTN sends an ANM (Answer Message) to the MGCF.

8. The MGCF sends a 200 OK message to the S-CSCF 

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

10. The S-CSCF forwards the 200 OK message to the P-CSCF

11. The P-CSCF forwards the 200 OK message to the UE

12. The UE sends an Ack message the MGCF

13. Upon receipt of the Ack message the MGCF sends the MGW the modReq message to set the active mode for that context.

14. The MGW sends the modReply message to the MGCF to indicate the context was fully modified

7 Work in Progress Call Flow 2: Assumptions

No hiding issues have been considered in the flow

The Calling Party is within the home network operator

Before the invite is sent from the UE it is assumed that

1) 
The C Plane is already established

2)
The UE has knowledge of the Proxy Address

8 Work in Progress Call Flow 2: Issues

9 Work in Progress Call Flow 3: PSTN to Mobile Call. (See assumptions)
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Initiation Process

1. The PSTN sends an IAM (Initial Address Message) to the MGCF

2.  The MGCF sends a ACM (Address Complete) message to the PSTN to indicate that the MGCF has enough information to route the call, and to acknowledge the IAM message.

3. The MGCF sends an INVITE to the I-CSCF

4. The I-CSCF sends a 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

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

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

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

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

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

Bearer Establishment Process

10. Bearer reservation (temp establishment) which will require a 183 to carry the bearer information of the called party back to the calling party (this is for further study)

Alerting/Session Offering Process

11. (This is for further study)

Call/Session Complete Process
12. The UE sends a 200 OK message to the P-CSCF 

13. The P-CSCF forwards the 200 OK message to the S-CSCF 

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

15. The S-CSCF forwards the 200 OK message to the I-CSCF 

16. The I-CSCF forwards the 200 OK message to the MGCF

17. Upon receipt of the 200 OK message the MGCF sends the MGW the modReq message to set the active mode for that context.

18. The MGW sends the modReply message to the MGCF to indicate the context was fully modified
19. The MGCF sends a ANM message to the PSTN to complete the communication channel
20. The MGCF sends an Ack message to the UE
10 Work in Progress Call Flow 3: Assumptions

No hiding issues have been considered in the flow

The Called Party is within the home network operator

The Called Party wants to be reached in the IM domain

Before the invite is sent from the UE it is assumed that

1) 
The C Plane is already established

2)
The UE has knowledge of the Proxy Address
11 Work in Progress Call Flow 3: Issues
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