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Abstract: This document discusses some service examples that can be implemented in the ICS system, and their possible implementation in I1-cs option.
1. Discussion
This contribution discusses the possible service examples under the scenarios where the ICS UE only has CS access, and where it has both access to CS and access to a PS network that does not support the full duplex speech component of the IMS multimedia telephony service. It shows that the services to be provided can be enriched with a minor enhancement to the ICS architecture under these scenarios.
1.1 Scenario where the ICS UE only has access to CS
The following figure shows a call flow example for the Customized Alerting Tone (CAT) service.
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Figure 1 Customized Alerting Tone service for originating call
1. The ICS UE initiates a normal CS call towards MSC-S.

2. The MSC-S sends a CAMEL originating trigger request to the ICCF to fetch an IMRN for the ICCF.

3. The ICCF returns an IMRN to the MSC-S.

4. The MSC-S routes the call to an MGCF.

5. MGCF sends a SIP INVITE to ICCF by PSI routing.

6. ICCF sends a SIP INVITE towards S-CSCF serving UE B.

7. As UE B is a CAT subscriber, S-CSCF forwards the message to CAT AS via iFC checking. When UE B phone starts ringing and sends SIP 180 ringing to CAT AS, CAT AS initiates a session with the MRF requesting the MRF to generate the CAT for the ICS UE, according to CAT procedure.
8. CAT AS may insert P-early-media and forwards the SIP 180 ringing from UE B to ICCF via S-CSCF.
9. ICCF forwards the SIP 180 ringing to MGCF. MGCF/MGW will then not generate local ring-back tone towards ICS UE.

10. MGCF sends ACM to MSC-S.

11. MSC-S sends Alerting to ICS UE. Now the customized CAT is played from MRF to the ICS UE.
12. When CAT AS receives SIP 200 OK from UE B, it will inform MRF to stop play CAT, and CAT AS will then forward the SIP 200 OK to ICCF through the S-CSCF.

13. ICCF sends SIP 200 OK to MGCF.
14. MGCF sends AMN to MSC-S.

15. MSC-S sends Connect to ICS UE.

16. MGCF sends SIP ACK to ICCF.
17. ICCF sends SIP ACK towards UE B via the S-CSCF and the media is now established e2e.
As seen from the above example, supporting customized alerting tone service will have no impact on the UE and the network.
1.2 Scenario where the ICS UE has access to CS and access to PS with limited capability
When a PS access is also available for the ICS UE, the ICS UE can in principle provide enhanced service to the user by combining CS and PS access together. The following figure shows an example how the service of Instant Picture Presentation can be realized by combining CS and PS access capability.
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Figure 2 Instant Picture Presentation service for originating call

1. As the ICS UE wishes to initiate a call with an instant picture presentation, it first sends an indication via USSD to ICCF telling that the network should wait for Call-info in a SIP session before proceeding an ICS call request towards UE B. Since the ICS UE is initiating the ICS call request and the SIP session, it can give the network information in the indication about the upcoming ICS call request and SIP session, which can be used by network for the identification and correlation of the requests.
Note: Alternatives for indicating “wait” is FFS.
2. The ICS UE initiates a normal CS call towards MSC-S.
3. The MSC-S sends a CAMEL originating trigger request to the ICCF to fetch an IMRN for the ICCF.

4. The ICCF returns an IMRN to the MSC-S.

5. The MSC-S routes the call to an MGCF.

6. MGCF sends a SIP INVITE to ICCF by PSI routing.
7. Based on the “wait” indication received before, ICCF includes a tag in the SIP INVITE and forwards it to SSMF. SSMF will then hold the processing of the ICS call request according to the tag.
8. ICS UE sends a SIP INVITE which includes Call-Info with purpose=icon over PS to SSMF. And now SSMF can correlate this SIP session with the held ICS call request.
9. SSMF combines the two requests and forms a new SIP INVITE including the Call-info on icon and sends it to UE B via S-CSCF.
10. UE B sends SIP 180 Ringing to SSMF.

11. SSMF sends the SIP 180 Ringing to ICCF.

12. ICCF sends SIP 180 Ringing to MGCF.

13. MGCF sends ACM to MSC-S.

14. MSC-S sends Alerting to ICS UE.
15-17. UE-B sends SIP 200 OK to SSMF, and SSMF to ICCF, and finally to MGCF.

18. SSMF sends SIP 200 OK to ICS UE. 
19. MGCF sends ANM to MSC-S.

20. MSC-S sends Connect to ICS UE.

21-23. MGCF sends SIP ACK to ICCF, and ICCF to SSMF, and finally to UE-B. Now the media path is established e2e. 
The enhancement is USSD capability to express the “wait” indication, which is considered a small change. SSMF can be used not only for this kind of service enhancement, but also for session continuity as will be studied in MMSC study item.
2. Conclusion and proposal

From the above examples, it can be seen that by none or small enhancement, ICS architecture can provide more services to the user, with or without limited PS access together with CS access using I1-cs option.
We propose the service examples in this document to be added to TR 23.892 (to Annex) and place the above conclusion in the corresponding section of the TR.
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