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1. Introduction
According to the Work Item “Circuit Switched Video and Voice Service Improvements” different mechanism will be studied in the following the “Idle Mode Redial” mechanism is described, an information flow is shown and advantages as well as open issues are described.

It is proposed to add the description to the study TR.

5.3
Mechanism 3:
Idle Mode Redial
5.3.1
Description

Two different situations have to be considered. The fallback to voice when the setup of a video call is not possible and the user initiated change between voice and video.

The fallback to voice is initiated by the A-party UE when the video call or an video call attempt is released and the release cause indicates that the call was not by the user released. When the A-party UE receives such release cause it initiates the setup of a voice call with the B-party.
For changing between voice and video services the UE’s MMI offers a service change to the user. The A-party UE then releases the established call and sets up the alternate service with the B-party. When the B-party user wants to change the service caller line identification has to indicate the A-party address.

5.3.2
Fallback from video to voice
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1. RAN B detects that the transmission quality has moved below the quality threshold set for the 64k VT bearer. RNC B then sends a RAB Release Request or a RANAP Relocation Required (inter system handover to GSM) message to MSC B indicating that the bearer should be released. MSC B understands the reception of the RAB Release Request message to mean that UE B is moving out of coverage for the active service. 
2. MSC B sends a PRI message to MSC A with a release cause, e.g. “bearer capability presently not available”. This is followed by a REL message to the MSC B. 
3. The MSCs send Disconnect messages to the UEs with an error cause indicating “insufficient radio resources”. 
4. MSC A sends a REL message to the MSC B.
5. The UEs release the Video Call.

6. The MSCs confirm the release of the Video Call.

7. The MSCs request the release of all resources.

8. The RNCs confirm the release of all resources.

9. When the signalling connections with the UEs are released it may take some time before a UE can place or receive a new call because of cell selection and registration procedures. 

10. UE A, which received for the video call the release cause “insufficient radio resources”, sends a SETUP message to MSC A to setup a voice call.

11. A RAB Assignment Request message is sent from the MSC A to the RNC A, requesting the setup of a RAB for a Voice call.

12. The radio bearer is established between RNC A and UE A.

13. RNC A responds to MSC A with an RAB Assignment Response message.

14. MSC A sends an IAM message to MSC B to establish a Voice Call with UE B.

15. MSC A sends a Call Proceed message to UE A.

16. The MSC B sends a Setup message to UE B indicating the establishment of a Voice Call.
17. UE B sends Call Confirmed to MSC B.
18. The RAB Assignment Request message is sent from MSC B to the RNC B, requesting the establishment of a RAB for a Voice Call.

19. The radio bearer is established between the RNC B and UE B.

20. RNC B responds to MSC B with a RAB Assignment Response message.

21. UE B sends Alert message to MSB B.

22. MSC B sends ACM message to MSC A.

23. User or UE accepts the Voice Call and UE B sends Connect message to MSC B.

24. MSC B sends ANM message to MSC A.

25. MSC B sends Connect Ack message to UE B.

26. MSC A sends Connect message to UE A.

27. UE A acknowledges with a Connect Ack message to MSC A and the Voice call is established.

5.3.3
Advantages of the mechanism

Fallback and voice/video service change are accomplished with minimum new network functionality added to separate voice and video call functionality (TS11 and BS30/MM). The application or MMI that combines voice and video call on the UE is comparably simple.
Redial interoperates also with UEs that implement TS11 and BS30/MM completely separated. And it interoperates with fixed network terminals.

5.3.4
Issues that need to be resolved

To allow for automated redial and automated call answering in case of fallback the release messages needs to indicate proper release causes on ISUP and from MSC to UE, e.g. “resources not available”. This might require the sending of a ISUP PRI message as causes indicated by ISUP releases messages are typically modified at network borders.

Also user initiated service change requires specific release causes for automated call answering otherwise it is a new call for the B-party, i.e the user has to accept a new call. 

It may take some time before a UE can redial especially after handovers as the UE needs to receive first the cell’s broadcast parameter before it can access the network. When the LA changed during handover a location update has to be performed first. But, the majority of the fallbacks are quite likely already at video call setup, so that the UE performs the redial in the cell where the video call setup was initiated. This early fallback without cell change is likely as the majority of the UEs are GSM or other terminals that are not BS30/MM capable. Furthermore capable UEs are not always in RAN coverage for 64kbit/s and also the B-party may refuse the video call. Once a video call is established the user is probably not moving too much as being engaged in a video call makes it difficult to walk or drive a car. It remains the change of a voice to a video call, which may be delayed because of cell changes during the voice call. It is open to which extent users adopt such a behavier as a release and setup by the user might be more transparent to the user.

The called user can only refuse the video call and not indicate that also the redial of a voice call will not be accepted. Shall the UE or the user initiate redial when the B-party refuses the video call ?

Other transactions may delay or prevent redial, e.g. waiting calls.

Race conditions might occur when both users initiate a service change in parallel. The user that initiated the service change will be charged for service that is setup by the service change.
Supplementary services like call forwarding, barring, roaming restriction have to be configured for TS11 and BS30 with the same settings, which enables both services to reach the same endpoint in case of redial.

The use of service based handover between GERAN and UTRAN may cause additional implications.

Charging data collected only for the individual services TS11 and BS30/MM. Requires additional effort when combination to a voice/video service is needed.

UEs need to behave user friendly also when the other side does not behave according to “redial”, e.g. when no specific release causes are signalled. In this case more user interaction seems needed.
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