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1. Introduction

This paper is a revision of S2-000744 from the Stockholm drafting session. It shows several call delivery scenarios that occur in support of the roaming requirements for Release 00. The flows present a high level view of roaming scenarios that should be reviewed to generate discussion and to confirm the overall operation of the architecture. While some specific messages are shown, e.g. for the SIP signalling, this is only done to aid with understanding. The intention of these scenarios is not to be specific with regards to showing all messages or protocol exchanges. Rather the intention is to show an overall picture for the interactions of the various elements in the architecture to verify that appropriate functionality's and elements have been identified. Some particular areas for discussion have been highlighted.

Since the Stockholm drafting session some changes have been made to scenarios 6 through 9 to more clearly identify the interworking for IM Domain terminals roaming in CS Networks and for CS Domain terminals roaming in IM Networks. In all cases the flows have been developed with the view that it is the responsibility of the Home Network to support roaming to other network types.

2. Call Flow Scenarios

To help identify the various roles of the network elements in the scenarios we have use the following terminology:

O = Originating

T = Terminating

S = Serving

H = Home

OS = Originating-Serving

OH = Originating-Home

Etc.

Scenario 1 - Roaming IM Domain to Roaming IM Domain Call Delivery

The flows in Scenario 1 show a call delivery between an originating IM Domain User roaming in a IM Domain network to a terminating IM Domain User roaming in another IM Domain network.
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Scenario 1.  Roaming IM Domain to Roaming IM Domain Call Delivery 

The following describes the steps in the flow.

0) This flow does not show the steps involved in a normal GPRS Attach procedure including Registration, Access Authentication, and PDP Context Establishment for the roaming terminals.

1) The Mobile Terminals register with their Serving-CSCFs. This includes appropriate service level authentication procedures. This scenario does not assume any particular S-CSCF discovery or assignment procedure.

2) The S-CSCF interacts with the HSS to Authenticate the user, update location information, and to determine services to be offered.

3) The HSS returns the results of authentication and the service query, and may (depending on the results of the Home Service Control discussion) return an indication as to whether a CSCF in the Home System should be used for services.

4) A response to the terminal registration is returned.

5) Having successfully registered for the VOIP application, the terminal initiates a call (e.g., with the SIP Invite).

6) For the case where a Home CSCF is required to be part of the scenario, the SIP Invite may be forwarded to the H-CSCF.

7) The CSCF communicates with an appropriate database to resolve the terminating party number (or IP NAI) into an appropriate gateway element to deliver the call.

8) In this case the appropriate gateway would be the Terminating Home CSCF. The IP address of the element would be returned.

9) The Invite would then be forwarded to the TH-CSCF.

10) The TH-CSCF would query its HSS to determine the current Serving CSCF for the roaming Terminal.

11) The IP address of the TS-CSCF would be returned.

12) The Invite would be forwarded to the TS=CSCF,

13) And then on to the Terminating Mobile Terminal.

14) Flows 14-16 complete a typical SIP Call Setup scenario.

Scenario 2 - Roaming IM Domain to PSTN Call Delivery

The flows in Scenario 2 show a call delivery between an IM Domain User roaming in a IM Domain network to a terminating Terminal in a PSTN.
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Scenario 2.  Roaming IM Domain to PSTN Call Delivery 

The following describes the steps in the flow.

0) This flow does not show the steps involved in a normal GPRS Attach procedure including Registration, Access Authentication, and PDP Context Establishment for the roaming terminals.

1) The Mobile Terminal registers with the Serving-CSCF. This includes appropriate service level authentication procedures. This scenario does not assume any particular S-CSCF discovery or assignment procedure.

2) The S-CSCF interacts with the HSS to Authenticate the user, update location information, and to determine services to be offered.

3) The HSS returns the results of authentication and the service query, and may (depending on the results of the Home Service Control discussion) return an indication as to whether a CSCF in the Home System should be used for services.

4) A response to the terminal registration is returned.

5) Having successfully registered for the VOIP application, the terminal initiates a call (e.g., with the SIP Invite).

6) For the case where a Home CSCF is required to be part of the scenario, the SIP Invite may be forwarded to the H-CSCF.

7) The CSCF communicates with an appropriate database to resolve the terminating party number (or IP NAI) into an appropriate gateway element to deliver the call.

8) In this case the appropriate gateway would be the Terminating  Media Gateway Control Function appropriate (e.g., closest to terminating switch) to deliver a call to the identified E.164 number. The IP address of the element would be returned.

9) The Invite would then be forwarded to the T-MGCF.

10) The TBD SIP-ISUP interoperating flows would continue.

11) The appropriate SIP flows e.g., as shown in Scenario 1 would occur.

Scenario 3 - PSTN to Roaming IM Domain Call Delivery

The flows in Scenario 3 show a call delivery from a PSTN Terminal to an IM Domain User roaming in a IM Domain network.
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Scenario 3.  PSTN to Roaming IM Domain Call Delivery 

The following describes the steps in the flow.

0) This flow does not show the steps involved in a normal GPRS Attach procedure including Registration, Access Authentication, and PDP Context Establishment for the roaming terminals.

1) The Mobile Terminal registers with the Serving-CSCF. This includes appropriate service level authentication procedures. This scenario does not assume any particular S-CSCF discovery or assignment procedure.

2) The S-CSCF interacts with the HSS to Authenticate the user, update location information, and to determine services to be offered.

3) The HSS returns the results of authentication and the service query, and may (depending on the results of the Home Service Control discussion) return an indication as to whether a CSCF in the Home System should be used for services.

4) A response to the terminal registration is returned.

5) The Originating Switch initiates call setup using normal ISUP call delivery procedures.

6) On receipt of e.g., ISUP IAM, the Home MGCF sends an Invite to the Home CSCF.

7) The H-CSCF would query its HSS to determine the current Serving CSCF for the roaming Terminal.

8) The IP address of the TS-CSCF would be returned.

9) The Invite would be forwarded to the TS=CSCF,

10) And then on to the Terminating Mobile Terminal.

11) The appropriate SIP flows e.g., as shown in Scenario 1 would occur.

12) The TBD SIP-ISUP interoperating flow would continue.

Scenario 4 - Roaming IM Domain to Roaming CS Domain Call Delivery

The flows in Scenario 4 show a call delivery between an IM Domain User roaming in a IM Domain network to a terminating CS Domain User in a CS PLMN network.
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Scenario 4.  Roaming IM Domain to CS Domain Call Delivery 

The following describes the steps in the flow.

0) This flow does not show the steps involved in a normal GPRS Attach procedure including Registration, Access Authentication, and PDP Context Establishment for the roaming terminal.

1) The Mobile Terminal registers with the Serving-CSCF. This includes appropriate service level authentication procedures. This scenario does not assume any particular S-CSCF discovery or assignment procedure.

2) The S-CSCF interacts with the HSS to Authenticate the user, update location information, and to determine services to be offered.

3) The HSS returns the results of authentication and the service query, and may (depending on the results of the Home Service Control discussion) return an indication as to whether a CSCF in the Home System should be used for services.

4) A response to the terminal registration is returned.

5) Having successfully registered for the VOIP application, the terminal initiates a call (e.g., with the SIP Invite).

6) For the case where a Home CSCF is required to be part of the scenario, the SIP Invite may be forwarded to the H-CSCF.

7) The CSCF communicates with an appropriate database to resolve the terminating party number (or IP NAI) into an appropriate gateway element to deliver the call.

8) In this case the appropriate gateway would be the Terminating  Media Gateway Control Function appropriate (e.g., closest to terminating switch) to deliver a call to the identified E.164 number. The IP address of the element would be returned.

9) The Invite would then be forwarded to the T-MGCF.

10) The TBD SIP-ISUP interoperating flows would continue.

11) The typical PLMN call delivery flows would occur.

12) The appropriate SIP flows e.g., as shown in Scenario 1 would occur.

Scenario 5 - CS Domain to Roaming IM Domain Call Delivery

The flows in Scenario 5 show a call delivery from a CS Domain User to an IM Domain User roaming in a IM Domain network.
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Scenario 5.  CS Domain to Roaming IM Domain Call Delivery 

The following describes the steps in the flow.

0) This flow does not show the steps involved in a normal GPRS Attach procedure including Registration, Access Authentication, and PDP Context Establishment for the roaming terminals. For the CS Domain user, Normal CS registration procedures take place with the Home CS Network.

1) The Mobile Terminal registers with the Serving-CSCF. This includes appropriate service level authentication procedures. This scenario does not assume any particular S-CSCF discovery or assignment procedure.

2) The S-CSCF interacts with the HSS to Authenticate the user, update location information, and to determine services to be offered.

3) The HSS returns the results of authentication and the service query, and may (depending on the results of the Home Service Control discussion) return an indication as to whether a CSCF in the Home System should be used for services.

4) A response to the terminal registration is returned.

5) The Originating MT initiates call setup.

6) The Originating MSC initiates call setup using normal ISUP call delivery procedures.

7) On receipt of e.g., ISUP IAM, the Terminating MGCF sends an Invite to the CSCF.

8) The TH-CSCF would query its HSS to determine the current Serving CSCF for the roaming Terminal.

9) The IP address of the TS-CSCF would be returned.

10) The Invite would be forwarded to the TS=CSCF,

11) And then on to the Terminating Mobile Terminal.

12) The appropriate SIP flows e.g., as shown in Scenario 1 would occur.

13) The TBD SIP-ISUP interoperating flow would continue.

Scenario 6 - Roaming IM Domain to IM Domain Roaming in CS Domain

The flows in Scenario 6 show a call delivery between an originating IM Domain User roaming in a IM Domain network to a terminating IM Domain User also roaming, but roaming in a CS Domain Network.
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Scenario 6.  Roaming IM Domain to IM Domain Roaming in CS Domain

The following describes the steps in the flow.

0) This flow does not show the steps involved in a normal GPRS Attach procedure including Registration, Access Authentication, and PDP Context Establishment for the terminal roaming in the IM Domain network. For the IM Domain user roaming in the CS Domain, CS Domain MAP Registration, Authentication, etc. procedures are used and therefore must be handled by the Home IM Network.

1) The Mobile Terminals register with their Serving-CSCFs. This includes appropriate service level authentication procedures. This scenario does not assume any particular S-CSCF discovery or assignment procedure.

2) The S-CSCF interacts with the HSS to Authenticate the user, update location information, and to determine services to be offered.

3) The HSS returns the results of authentication and the service query, and may (depending on the results of the Home Service Control discussion) return an indication as to whether a CSCF in the Home System should be used for services.

4) A response to the terminal registration is returned.

5) Having successfully registered for the VOIP application, the terminal initiates a call (e.g., with the SIP Invite).

6) For the case where a Home CSCF is required to be part of the scenario, the SIP Invite may be forwarded to the H-CSCF.

7) The CSCF communicates with an appropriate database to resolve the terminating party number (or IP NAI) into an appropriate gateway element to deliver the call.

8) In this case the appropriate gateway would be the Terminating Home CSCF. The IP address of the element would be returned.

9) The Invite would then be forwarded to the TH-CSCF.

10) The TH-CSCF would query its HSS to determine the current location for the roaming Terminal. An HLR function in the Home IM Domain Network would have to interact with the CS Domain Serving Network to obtain a roaming number for the call delivery.

11) A roaming number would be returned and passed on to the TH-CSCF. The Home IM Domain Network would need to map this into a Terminating MGCF. 

12) The TH-CSCF communicates with an appropriate database to resolve the roaming number into an appropriate gateway element to deliver the call.

13) The IP address of the element would be returned.

14) The Invite would be forwarded to the T-MGCF.

15) Normal ISUP procedures would be used to deliver the call to the Serving MSC.

16) SIP and ISUP interworking procedures would complete the call delivery.

Scenario 7 - IM Domain Roaming in CS Domain to Roaming IM Domain

The flows in Scenario 7 show a call delivery from an IM Domain User roaming in a CS Domain Network to an IM Domain User roaming in a IM Domain network.
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Scenario 7.  IM Domain in CS Domain to Roaming IM Domain Call Delivery 

The following describes the steps in the flow.

0) This flow does not show the steps involved in a normal GPRS Attach procedure including Registration, Access Authentication, and PDP Context Establishment for the roaming terminals. For the IM Domain user roaming in the CS Domain, CS Domain MAP Registration, Authentication, etc. procedures are used and therefore must be handled by the Home IM Network.

1) The Mobile Terminal registers with the Serving-CSCF. This includes appropriate service level authentication procedures. This scenario does not assume any particular S-CSCF discovery or assignment procedure.

2) The S-CSCF interacts with the HSS to Authenticate the user, update location information, and to determine services to be offered.

3) The HSS returns the results of authentication and the service query, and may (depending on the results of the Home Service Control discussion) return an indication as to whether a CSCF in the Home System should be used for services.

4) A response to the terminal registration is returned.

5) The Originating MT initiates call setup.

6) The Originating MSC initiates call setup using normal ISUP call delivery procedures.

7) On receipt of e.g., ISUP IAM, the Terminating MGCF sends an Invite to the CSCF.

8) The TH-CSCF would query its HSS to determine the current Serving CSCF for the roaming Terminal.

9) The IP address of the TS-CSCF would be returned.

10) The Invite would be forwarded to the TS=CSCF,

11) And then on to the Terminating Mobile Terminal.

12) The appropriate SIP flows e.g., as shown in Scenario 1 would occur.

13) The TBD SIP-ISUP interoperating flow would continue.

Scenario 8 - Roaming IM Domain to CS Domain Subscriber Roaming in IM Domain

The flows in Scenario 8 show a call delivery between an originating IM Domain User roaming in a IM Domain network to a terminating CS Domain User also roaming, but roaming in an IM Domain Network.
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Scenario 8.  Roaming IM Domain to CS User Roaming in IM Domain Domain

The following describes the steps in the flow.

0) This flow does not show the steps involved in a normal GPRS Attach procedure including Registration, Access Authentication, and PDP Context Establishment for the terminal roaming in the IM Domain network. For the CS Domain user roaming in the IM Domain Network, IM Domain Access Registration, Authentication, etc. procedures are used and therefore must be handled by the Home CS Network.

1) The Mobile Terminals register with their Serving-CSCFs. This includes appropriate service level authentication procedures. This scenario does not assume any particular S-CSCF discovery or assignment procedure. 

2) For the IM Domain User, the S-CSCF interacts with the HSS to Authenticate the user, update location information, and to determine services to be offered. For the CS Domain user roaming in the IM Domain Network, normal CSCF interactions with the Home Network are used and therefore must be handled by the Home CS Network.

3) The HSS returns the results of authentication and the service query, and may (depending on the results of the Home Service Control discussion) return an indication as to whether a CSCF in the Home System should be used for services. 

4) A response to the terminal registration is returned.

5) Having successfully registered for the VOIP application, the terminal initiates a call (e.g., with the SIP Invite).

6) For the case where a Home CSCF is required to be part of the scenario, the SIP Invite may be forwarded to the H-CSCF.

7) The CSCF communicates with an appropriate database to resolve the terminating party number (or IP NAI) into an appropriate gateway element to deliver the call.

8) In this case the appropriate gateway would be a Terminating Gateway near the terminating Home Network. The IP address of the element would be returned.

9) The Invite would then be forwarded to the T-MGCF.

10) The T-MGCF would forward the call using normal ISUP procedures.

11) The GMSC would querry its HLR to locate the terminal using normal MAP procedures. Since the Serving Network is an IM Domain Network it would not be prepared to respond to a roaming number query and so the Home CS network would have to handle this case.

12) The location of the terminal would resolve to a Terminating Serving Gateway.

13) Normal ISUP procedures would be used to deliver the call to the Serving Gateway.

14) A SIP Invite would be forwarded to the Serving CSCF.

15) The Invite would be forwarded on to the Mobile Terminal.

16) Steps 16-19 would use SIP, ISUP, and SIP-ISUP interworking procedures to complete the call delivery.

Scenario 9 - CS Domain Subscriber Roaming in IM Domain Network to Roaming IM Domain User

The flows in Scenario 9 show a call delivery between an originating CS Domain Subscriber roaming in a IM Domain network to a terminating IM Domain User roaming in another IM Domain network.
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Scenario 9.  Roaming CS Domain User in IM Domain to Roaming IM Domain Call Delivery 

The following describes the steps in the flow.

0) This flow does not show the steps involved in a normal GPRS Attach procedure including Registration, Access Authentication, and PDP Context Establishment for the roaming terminals. For the CS Domain user roaming in the IM Domain Network, IM Domain Access Registration, Authentication, etc. procedures are used and therefore must be handled by the Home CS Network.

1) The Mobile Terminals register with their Serving-CSCFs. This includes appropriate service level authentication procedures. This scenario does not assume any particular S-CSCF discovery or assignment procedure. 

2) For the CS Domain user roaming in the IM Domain Network, normal CSCF interactions with the Home Network are used and therefore must be handled by the Home CS Network. For the roaming IM Domain user, S-CSCF interacts with the HSS to Authenticate the user, update location information, and to determine services to be offered.

3) The HLR or HSS returns the results of authentication and the service query, and may for the IM Domain user (depending on the results of the Home Service Control discussion) return an indication as to whether a CSCF in the Home System should be used for services.

4) A response to the terminal registration is returned.

5) Having successfully registered for the VOIP application, the terminal initiates a call (e.g., with the SIP Invite).

6) Since there is no Home CSCF, the Serving CSCF communicates with an appropriate database to resolve the terminating party number (or IP NAI) into an appropriate gateway element to deliver the call.

7) In this case the appropriate gateway would be the Terminating Home CSCF. The IP address of the element would be returned.

8) The Invite would then be forwarded to the TH-CSCF.

9) The TH-CSCF would query its HSS to determine the current Serving CSCF for the roaming Terminal.

10) The IP address of the TS-CSCF would be returned.

11) The Invite would be forwarded to the TS=CSCF,

12) And then on to the Terminating Mobile Terminal.

13) Flows 13-15 complete a typical SIP Call Setup scenario.

3. Conclusion/Proposal

This set of scenarios has been presented to generate discussion and to confirm the overall operation of the architecture. Several areas for discussion have been highlighted and hopefully any questions will be resolved and changes incorporated as appropriate. It is proposed that the revised material in Section 2 of this contribution be incorporated in an Annex to TR 23.821 to serve as a guide to others as to the overall operation of an IM Domain Network.
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