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Introduction

Now that we have created a document to contain Stage 2 information, we need to continue the examination of high-level information flows necessary to verify our agreed architecture. This contribution provides a set of flows for discussion and to serve as a basis for further work on Stage 2.

Discussion

This contribution is a revision of contribution S2-00918 presented in Berlin. The flows have been separated into Mobile Originated and Mobile Terminated cases. In addition flows have been added showing Home Network Application Registration and an Application De-registration scenario.

Recommendation

It is recommended that these flows (subject to revision) be placed in the Annex B of 23.228 to serve as a basis for further contribution.

X.y.z
Registration Information Flows

This section provides scenarios showing UE SIP application registration. Note that these flows have avoided the strict use of specific SIP protocol message names. This is in an attempt to focus on the architectural aspects rather than the protocol. SIP is assumed to be the protocol used in these flows.

Application (SIP) Registration - UE in Home Network

The following flow shows an IM Subsystem terminal application (SIP) registration in its home R00 network. This flow assumes that there is a special recognition of the UE by the I-CSCF encountered during the initial register perhaps based on domain name or IMSI. 
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Figure x. Multicast Method for CSCF Discovery & Initial Application (SIP) Registration, IM Terminal  in Home Network.

1. The appropriate I-CSCF in the home network will have registered itself on the CSCF multicast address. This is a one time operation. It does not happen as a part of each registration operation for a UE.

2. An Application Registration is sent to the network using the well known SIP Server multicast address. An Access Registration is assumed to have been completed by the UE and a PDP Context is assumed to have been established.

3. The registration request is received by the I-CSCF listening on the multicast address.

4. The I-CSCF recognizes the UE as being in its home network and queries the HSS to obtain the subscribed services such that an appropriate serving CSCF can be assigned in the home. 

5. The requested subscriber information is returned to the I-CSCF. 

6. Based on the information received, the I-CSCF selects an appropriate S-CSCF and updates the HSS profile for this user with the assigned S-CSCF information. 

7. The HSS acknowledges the update.

8. The I-CSCF then forwards the Application Registration on to the Serving CSCF.

9. The S-CSCF requests service profile information from the HSS.

10. The HSS provides the service profile.

11. The S-CSCF records its address information in the response information indicating that it is to be used by the UE for subsequent operations and then the registration is acknowledged back to the UE via the I-CSCF.

X.y.z
De-registration Information Flows

This section provides scenarios showing UE SIP application de-registration. Note that these flows have avoided the strict use of specific SIP protocol message names. This is in an attempt to focus on the architectural aspects rather than the protocol. SIP is assumed to be the protocol used in these flows.

Application (SIP) Mobile Initiated De-registration, S-CSCF in Home Network

The following flow shows an IM Subsystem terminal application (SIP) de-registration. The flow assumes that the S-CSCF addressing information was made available at registration time to the visited network P-CSCF. If this is not the case, the Proxy would forward the request on to whatever address was made available in the home network which would then forward the request to the current S-CSCF.
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Figure x. Mobile Initiated Application De-register, Serving CSCF in Home Network

1. The UE generates a de-register request and passes it to its local CSCF. In the SIP world this would take the form of a Register with a time value set to 0.

2. The local Proxy CSCF would want to forward the request on to the assigned S-CSCF in the Home Network. The P-CSCF will forward the request to the address provided at registration time. If this is not the S-CSCF, the Home Network entity will forward the request on to the S-CSCF.

3. The S-CSCF updates the HSS to remove itself as the current S-CSCF.

4. A confirmation is returned from the HSS. 

5. Steps 5 and 6 may be done in parallel with steps 3 and 4. The S-CSCF confirms the de-registration to the P-CSCF. 

6. The P-CSCF forwards the response on to the UE. 

Application (SIP) Mobile Initiated De-registration, S-CSCF in Visited Network

The following flow shows an IM Subsystem terminal application (SIP) de-registration. The flow assumes that the Home Network I-CSCF addressing information was remembered from registration time by the visited network S-CSCF. If this is not the case, the S-CSCF might have to do a DNS lookup to obtain the address of the I-CSCF.

[image: image3.wmf]3. Update

5. De-reg Response

4. Confirm

UE

S-CSCF

I-CSCF

HSS

Visited Network

Home Network

1. De-register

2. De-register

6. De-reg Response


Figure x. Mobile Initiated Application De-register, Serving CSCF in Visited Network

1. The UE generates a de-register request and passes it to its local CSCF. In the SIP world this would take the form of a Register with a time value set to 0.

2. The local Serving CSCF would de-register the UE in its local database. The S-CSCF also needs to update the Home Network to indicate that the UE is no longer registered. It would forward the de-registration on to the Home Network. If it has the I-CSCF address from registration time, it would use that. Otherwise it would do a DNS lookup for the address.

3. The I-CSCF updates the HSS to remove the visited network S-CSCF as the current Serving CSCF.

4. A confirmation is returned from the HSS. 

5. The I-CSCF confirms the de-registration to the S-CSCF. 

6. This step may be initiated any time following step 1. The S-CSCF sends a response to the UE. 

X.y.z
Mobile Originated Flows

This section provides scenarios showing UE SIP call origination. Note that these flows have avoided the strict use of specific SIP protocol message names. This is in an attempt to focus on the architectural aspects rather than the protocol. SIP is assumed to be the protocol used in these flows.

Mobile Originated Call, Home Serving CSCF

The following flow shows an IM Subsystem terminal originating a call for the case that a home Serving CSCF is assigned.
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Figure x. Mobile Originated Call, IM Terminal  in R00 Visited  Network', S-CSCF in Home Network

1. The UE initiates the call with an Invite sent to the P-CSCF identified at application registration.

2. The Invite is forwarded to the S-CSCF in the home network that was identified at application registration.

3. The S-CSCF interacts with the Service Platform to apply any appropriate service control.

4. The S-CSCF forwards the Invite on to a local MGCF for delivery to the PSTN.

5. The MGCF converts the SIP signaling to ISUP and forwards it to a local T-SGW for delivery over the SS7 network.

6. The T-SGW forwards the IAM message over the SS7 network.

7. The MGCF, S-CSCF, P-CSCF, MGWs, and the visited network GPRS subsystem will interact to allocate appropriate QOS bearers and appropriate SIP/PSTN interworking will be done.

8. An ISUP call completion indication is returned over SS7.

9. The ISUP signaling is forwarded over IP.

10. The MGCF converts the ISUP to SIP and the response is forwarded to the UE.

Mobile Originated Call, Visited Serving CSCF

The following flow shows an IM Subsystem terminal originating a call for the case that a visited Serving CSCF is assigned.

[image: image5.wmf]4. IAM (IP)

1. Invite

7. ANM (SS7)

Visited Network

UE

S-CSCF

T-SGW

MGCF

3. Invite

Home

Network

9. Answer

9. Answer

Service

Platform

5. IAM (SS7)

8. ANM (IP)

2. Service Control

PSTN Network

6. Bearer Establishment, PSTN Interworking


Figure x. Mobile Originated Call, IM Terminal  in R00 Visited  Network', S-CSCF in Visited Network

1. The UE initiates the call with an Invite sent to the S-CSCF identified at application registration.

2. The S-CSCF interacts with the Service Platform, located in this case in the home network, to apply any appropriate service control.

3. The S-CSCF forwards the Invite on to a local MGCF for delivery to the PSTN.

4. The MGCF converts the SIP signaling to ISUP and forwards it to a local T-SGW for delivery over the SS7 network.

5. The T-SGW forwards the IAM message over the SS7 network.

6. The MGCF, S-CSCF, MGWs, and the visited network GPRS subsystem will interact to allocate appropriate QOS bearers and appropriate SIP/PSTN interworking will be done.

7. An ISUP call completion indication is returned over SS7.

8. The ISUP signaling is forwarded over IP.

9. The MGCF converts the ISUP to SIP and the response is forwarded to the UE.

X.y.z
Mobile Terminated Flows

This section provides scenarios showing UE SIP call termination. Note that these flows have avoided the strict use of specific SIP protocol message names. This is in an attempt to focus on the architectural aspects rather than the protocol. SIP is assumed to be the protocol used in these flows.

Mobile Terminated Call, Home Serving CSCF

The following flow shows an IM Subsystem terminal terminating a call for the case that a home Serving CSCF is assigned.
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Figure x. Mobile Terminated Call, IM Terminal  in R00 Visited  Network', S-CSCF in Home Network

1. An IAM for PSTN originated, or an Invite for IP originated calls, is received at the T-SGW/MGCF or I-CSCF respectively.

2. An IAM would be forwarded to the MGCF over IP.

3. An invite would be forwarded to the I-CSCF.

4. The I-CSCF would query the HSS to determine the current Serving CSCF for the User.

5. For the case of an S-CSCF assigned in the home network the S-CSCF address would be returned.

6. The Invite would be forwarded to the S-CSCF in the home network.

7. The S-CSCF interacts with the Service Platform to apply any appropriate service control.

8. The Invite would then be forwarded on to the P-CSCF in the visited network (assuming that the P-CSCF address was shared on registration, otherwise, the Invite would be forwarded to a supplied I-CSCF in the visited network).

9. The Invite would then be forwarded on to the UE.

10. Appropriate SIP/PSTN interworking will be done. The MGCF, S-CSCF, P-CSCF, and GPRS subsystems will interact to allocate an appropriate bearer in the home and in the visited network. Route optimization such that the home is not involved in the bearer is TBD. 

11. A call completion indication is returned from the UE to the MGCF,

12. The MGCF receives the SIP signaling where it is translated to ISUP and sent to the PSTN via the T-SGW.

Mobile Terminated Call, Visited Serving CSCF

The following flow shows an IM Subsystem terminal terminating a call for the case that a Visited Serving CSCF is assigned.
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Figure x. Mobile Terminated Call, IM Terminal  in R00 Visited  Network', S-CSCF in Visited Network

1. An IAM for PSTN originated, or an Invite for IP originated calls, is received at the T-SGW/MGCF or I-CSCF respectively.

2. An IAM would be forwarded to the MGCF over IP.

3. An invite would be forwarded to the I-CSCF.

4. The I-CSCF would query the HSS to determine the current Serving CSCF for the User.

5. For the case of an S-CSCF address being provided at registration, S-CSCF address would be returned otherwise an I-CSCF address would be returned.

6. The Invite would be forwarded to the S-CSCF (or I-CSCF as appropriate) in the home network.

7. The S-CSCF interacts with the Service Platform to apply any appropriate service control.

8. The Invite would then be forwarded on to the UE.

9. Appropriate SIP/PSTN interworking will be done. The MGCF, S-CSCF, P-CSCF, and GPRS subsystems will interact to allocate an appropriate bearer in the visited network. 

10. A call completion indication is returned from the UE to the MGCF,

11. The MGCF receives the SIP signaling where it is translated to ISUP and sent to the PSTN via the T-SGW.

