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1. Introduction
The text below combines S2-041315 (Vodafone) and S2-041317 (Siemens). Revision marks show the differences between S2-041328 and S2-042022.
5.4
Mechanism 4:
Connected Mode Redial

5.4.1 Description

This mechanism is similar to Idle Mode Redial, except that the UEs do not release the RR/RRC connection in between the “release” and “setup” messages.

Release of the RR connections is inhibited by a UE indication to the MSC or by the UEs exchanging User-User signaling and then both initiating USSD transactions toward their HLRs prior to the release of the call.

In the first approach the UEs indicate in their release messages that the signaling connection should not immediately be released by indicating a flag comparable to “follow on proceed”. This causes the MSCs to change the RABs to signaling only and allows for subsequent service setup.

The second approach can be summarised as following:

a) When one user initiates “re-dial”, that user’s mobile avoids the release of the RR/RRC radio connection by initiating a new CM level connection (eg for USSD) between the mobile and the network. 

b) The USSD string causes the initiator’s HLR to invoke a Mobile Terminating Supplementary Service Transaction with the terminating mobile. 

c) Only once the initiating mobile has received an acknowledgement from the HLR that the HLR has contacted the terminating mobile, does the initiator release the voice (or video) call and setup the video (or voice) call.

This approach uses existing phase 2 GSM 24.008/24.010 signalling, plus some bespoke HLR/IN node functionality. Whether or not existing MSCs can handle this is an issue of MSC functionality, not standardisation. 

For the cases where 3G coverage degrades, some IN (CAMEL) based techniques could be imagined:

a) When the quality of the 64 kbit/s radio bearer degrades to an unacceptable level, potentially after unsuccessful handover/relocation trials, the RNC sends a trigger, e.g. a RAB Release Request, to the MSC. 

b) During the call set up procedure, the MSC has had an IN detection point armed for the Disconnect procedure. When the trigger is received, the MSC then contacts an IN platform.

c) The IN platform causes MT-USSD to be initiated towards BOTH mobiles and then lets the Video

d) Disconnection take place.

e) The IN platform then uses its conferencing capabilities to initiate MT voice calls towards both mobiles, and when they answer, to join the two calls together (following a suitable announcement). 

Because an IN state machine is needed in the B party’s V-MSC, at least CAMEL phase 3 is needed for this feature. There is also a dependency on the RNC, in that, it needs to send a trigger, for example a “RAB release” message rather than an “Iu release” message, when the radio bearer degrades below 64 kbit/s quality.

5.4.2 Fallback from video to voice

The signaling flow below shows the approach that maintains the signaling connection on explicit UE request. The side, which experiences the radio resource degradation performs the redial. The other side has typically no knowledge about the release reasons. ISUP signaling enhancements, e.g. the use of ISUP PRI messages would be needed to transfer such information, which would allow an automatic redial.
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1. After potential handover/relocation trials the RNC detects that for UE A the transmission quality has moved below the quality threshold set for the 64k VT bearer. The RNC A then sends a message to MSC A that triggers the network-initiated fallback of the video call to a voice call.

2. 
3. MSC A sends a REL message to the MSC B.

4. MSC A sends a DISCONNECT message to the UE A probably with an error cause indicating “insufficient radio resources”.

5. UE A releases the Video Call. The release message may indicate something like “follow on proceed” to delay the release of the signaling connection between UE and MSC.

6. MSC B sends a RLC message to the MSC A.

7. MSC B confirms the release of the Video Call.

8. The RAB ASSIGNMENT REQUEST message is sent from the MSC A to the RNC A, requesting the modification of the RAB for VT to a signaling RAB.

9. The radio bearer is modified between RNC A and UE A.

10. RNC A responds to MSC A with an RAB ASSIGNMENT RESPONSE message indicating that the radio bearer was  modified.

11. Here is the difference between Connected mode and Idle mode redial. On the still established signaling connection UE A, which received the release cause “insufficient radio resources”, sends a SETUP message to establish a Voice Call with UE B.

12. A RAB ASSIGNMENT REQUEST message is sent from the MSC A to the RNC A, requesting the modification of the RAB for a Voice call.

13. The radio bearer is modified between RNC A and UE A.

14. RNC A responds to MSC A with an RAB ASSIGNMENT RESPONSE message indicating that the radio bearer was modified.

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

16. MSC A sends a CALL PROCEED message to UE A.

17. The MSC B sends a SETUP message to UE B indicating the establishment of a Voice Call.

18. UE B sends CALL Confirmed to MSC B.

19. The RAB ASSIGNMENT REQUEST message is sent from MSC B to the RNC B, requesting the modification of the RAB for to a RAB for a Voice Call.

20. The radio bearer is modified between the RNC B and UE B.

21. RNC B responds to MSC B with a RAB ASSIGNMENT RESPONSE message indicating that the radio bearer is being modified.

22. UE B sends ALERT message to MSB B.

23. MSC B sends ACM message to MSC A.

24. User or UE accept the Voice Call and UE B sends CONNECT message to MSC B.

25. MSC B sends ANM message to MSC A.

26. MSC B sends CONNECT ACK message to UE B.

27. MSC A sends CONNECT message to UE A.

28. UE A acknowledges with a CONNECT ACK message to MSC A and the Voice call is established.

a. MSC B sends a DISCONNECT message to UE B indicating the release of the Video Call.

b. UE B sends a RELEASE message to MSC B. The UE may indicate the support of Redial to delay the release of the signaling connection between UE and MSC.

c. MSC B sends a RELEASE COMPLETE message to UE B.

d. A RAB ASSIGNMENT REQUEST message is sent from MSC B to the RNC B, requesting the modification of the RAB for to a signaling RAB.

e. The radio bearer is modified between the RNC B and UE B.

f. RNC B responds to MSC B with a RAB ASSIGNMENT RESPONSE message indicating that the radio bearer is being modified.

5.4.3 Advantages of the mechanism

The UE does not enter Idle Mode at a fallback  or at a change between video and voice. A return to Idle Mode may result in delays before new services can start, as the UE may need to perform cell selection and mobility management procedures first.

Redial interoperates also with UEs that implement TS11 and BS30/MM completely separated. And it interoperates with fixed network terminals.

5.4.4 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 release messages are typically modified at network 
borders. Without that PRI message the REL message should indicate a proper release cause. Otherwise an A-side MSC can most likely not distinguish between normal and abnormal call termination by the B-side. Both, the transfer of PRI messages and the modification of release causes are subject to operator policies.

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. 

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 the 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 RAN needs to indicate to the MSC that the 64kbit/s RAB can no longer be maintained, which differs from current RAN behavior that maintains the RAB as long as possible and releases otherwise. 

At call release the MSC and the RAN have to perform a RAB modification by release of the RAB and maintaining the signaling connection with the UE, which modifies call handling. Potentially a multimedia UE needs to request that the signaling connection is maintained or the UE starts transactions that prevent the release of the signaling connection.

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 signaled. In this case more user interaction seems needed.
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