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1. Introduction

A related discussion paper compares redial initiation and generation of statistics information based on 1) modified inter-MSC signaling, 2) extensive usage of CDRs or 3) call statistics counters in the MSC. An update of the TR according to approach 3) is proposed in the following.

2. Proposed Modifications

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the following terms and definitions given in 3GPP TR 21.905 [1] and the following apply.

A party: the calling party.

B party: the called party.





3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

Abbreviation format

<ACRONYM>
<Explanation>

4
Description of idle mode redial switching between voice and video

4.1
General Description

This “Idle-Mode Redial” mechanism is a combination of existing Voice call and Video call standards and services. It is a “terminal-centric” solution that requires only minimal additional support from the UTRAN, GERAN and Core Network. There are 3 main components to the solution:

a)
Switching between voice and video during an established call is achieved by one UE releasing the voice (or video) call and then that UE establishing a video (or voice) call with the same destination UE. 

b)
During a video call, the radio coverage at one end may degrade such that the video call cannot be maintained. In this case the video call will be released, and, the UE that initiated the video call can offer to its user an attempt to establish a voice call with the other party. 

c)
The initial establishment of a video call may be unsuccessful, in which case the A party can automatically establish a voice call.

For all these 3 cases, optimisation of the Man Machine Interface in the UE is possible and desirable. 

Note: 
there may be tradeoffs between ‘speed of redial’ and interactions with content servers that only support video calls. In particular, the use of the term “automatic” does not prevent the UE requesting confirmation from the user.

It is not the intention of this TR to specify the MMI of UEs, however, this TR does describe some MMI actions solely for the purpose of easing the description of the procedures. 

4.2 User initiated switching during an established call

4.2.1
Signalling flows and procedures

The successful case of the "B party initiated switch to video" for UMTS is illustrated in Figure 1. 




[image: image2.wmf] 

UE A

 

4. 

Disconnect (cause)

 

MSC A

 

MSC B

 

RNC B

 

UE B

 

RNC A

 

UEs in Voice Call UE B pushes the “change to video” button

 

5. Iu Rel Cmd

 

2. REL (cause)

 

5. Iu Rel Comp

 

5. Iu Rel Cmd

 

5. Iu Rel Comp

 

12. ACM

 

9. Call Proceeding

 

6. Voice and signaling connection released; idle mode procedures performed; Video call setup by UE B

 

3. REL COMP

 

9. I

AM

 

12. Alerting

 

4. Release

 

4. Release Complete

 

1. Disconnec

t (cause)

 

1 Release

 

1. Release Complete

 

UEs in Video Call

 

8. RAB Ass Req

 

8. RB Setup

 

8. RAB Ass Resp

 

11. Call Confirmed

 

10. Setup

 

11. RAB Ass Req

 

11. RAB Ass Resp

 

13. Conn

ect

 

13. Connect Ack

 

13. ANM

 

13. Connect

 

13. Connect Ack

 

5. RRC release

 

5. RRC release

 

7. RRC setup

 

7. Initial DT

 

7. Initial UE msg

 

7. Setup

 

10. Paging

 

10. Paging

 

10. RRC setup

 

10. Initial DT

 

10. Initial UE msg

 

11. RB Setup

 

12. Alerting

 


Figure 1: B party initiated switch to video

0)
The UEs are in a voice call initiated by UE A. Following verbal dialogue between User A and User B, they agree that a switch to video is likely to be successful (e.g. because both User A and User B have video capable handsets, and, they both have "using 3G" indications visible on their screens). The User of UE B pushes the "switch to video" button (or uses other MMI that provides the same functionality) and UE B stores the CLI of UE A for use in step 7. 

Note:
if UE A (instead of UE B) initiated the “switch to video”, then UE A stores the previously dialled number for use in step 7. 

1)
UE B releases the voice call. 
2)
MSC B sends a RELEASE message with the release cause. The cause value in the mandatory RELEASE message might be changed by transit networks prior to arrival at MSC A. 



3)
MSC A sends a RELEASE COMPLETE message to MSC B.

4)
MSC A releases the voice call with UE A. 
5)
MSC B and MSC A locally release the Iu connections to RNC B and RNC A (assuming that there are no other CM connections active). RNC B and RNC A then release the RRC connections (assuming that their mobiles are not in PMM connected state).

Depending on network preferences, i.e. when UEs shall camp preferably on UTRAN cells, and if either (or both) UE A or UE B were connected using GERAN access, then the BSS should  include the “Cell selection indicator after release of all TCH and SDCCH” IE in the Channel Release message encoded such that the UE camps first on the local UMTS cell.

6)
UE B and UE A camp on suitable cells and perform the required idle mode tasks. 

7)
UE B initiates RRC connection setup and sends the Setup message for the video call to MSC B. The Called Party number is the one stored in step 0.

8)
MSC B requests the allocation of radio resources.

If UE B established its RR connection using GERAN, then a handover to UTRAN will be needed to support the 64 kbit/s bearer. In this case, MSC-B shall send an A interface Assignment Request message to the BSC 
and including the Service Handover IE set to "Handover to UTRAN or cdma2000 should be performed". The BSC shall then gather measurements of neighbouring cells and shall either send an appropriate Handover Required message (with a UTRAN target cell) or shall send an Assignment Failure message to the MSC.

9)
If radio resource allocation was successful, the IAM message is sent to MSC A and the Call Proceeding message is sent to UE B.

10)
MSC A pages UE A. UE A responds by establishing an RRC connection and sending the Paging Response message to MSC A within the RRC-Initial Direct Transfer and RANAP-Initial UE messages. MSC A then sends the Setup message for the video call to UE A. The Setup message carries the CLI of UE B.

11) UE A confirms its capability to handle the video call in the Call Confirmed message and MSC A requests the allocation of radio resources.

If UE A responded to paging by establishing an RR connection on a GERAN cell, then MSC A initiates handover to UTRAN as described in step 8.

12)
If the radio resource allocation was successful, UE A sends an Alerting message to MSC A. MSC A sends the ACM message to MSC B and MSC B sends the Alerting message to UE B.

13)
User A answers the video call.

14)
The video call is established.

With obvious small differences, some of which are described above, the above procedure is also used for switching from a video call to a voice call.

4.2.2
Open issues

4.2.2.1
Detection of video calling capability during a voice call

As a minimum, it will be useful if mobiles can indicate whether they are using UMTS for their ongoing voice call. 

However additional functionality would be useful, specifically:

-
when using UTRAN, an indication of whether 64 kbit/s video can be supported in the mobile’s current location;

-
when using GERAN, an indication of whether UMTS coverage is available, and, ideally whether the UMTS coverage can support 64 kbit/s video.

4.2.2.2
Indication of likely redial attempt 

It will be useful if the ‘disconnecting’ UE can indicate to the core network, that its user wishes to immediately re-establish communication with another media type. Within the core network, the main usage is anticipated to be associated with O+M and statistical purposes: this requires extra diagnostic information to be written onto the CDR.

While within the disconnect message there are several possibilities for the UE to signal to its MSC, the working assumption is to use a specific diagnostic field within the cause value.


4.3
Fallback to voice during an established video call

4.3.1
Signalling flows and procedures

4.3.1.1
Fallback from UTRAN Video to UTRAN Voice call

The successful case of the “B party radio degradation leading to fallback to voice” for UMTS is illustrated in Figure 2.
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Figure 2: B party radio degradation leading to fallback to voice

Editor’s note: compared to figure 1, many RRC/Iu connection establishment messages are missing from figure 2.

1.
[RNC B is configured such that it knows that the local GERAN does not (or does) support video calls (ie does not support 64 kbit/s conversational QoS on the CS domain).] [or, RNC B received the Service Handover IE set to ‘Handover to GSM shall not be performed’ in the RAB Assignment Request message]

 Editor’s note: the above method(s) of operation needs to be verified by implementors.

When RNC B detects that the 64kbit/s bearer cannot be maintained any longer, RNC B sends either an Iu RELEASE REQUEST message or a RAB Release Request message to MSC B, indicating that the Iu connection should be released.

2.
MSC B sends a REL message with the release cause. This cause value in the mandatory REL message might be changed by transit networks prior to arrival at MSC A. 


3.
The MSCs send Disconnect messages to the UEs. UE A should first confirm the Redial attempt (not shown here) with its user. 
Note: After receipt of Iu RELEASE REQUEST, MSC-B will not send Disconnect, but will proceed immediately with step 7, Iu Rel Cmd.
4.
MSC A sends a Release Complete message to 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 and the RNCs release the RRC connections (unless their UE is in PMM connected state).

8.
The RNCs confirm the release of all resources.

9.
When the signalling connections with the UEs are released, UE A and UE B camp on suitable cells and perform the required idle mode tasks.

10.
When UE A gets the Redial confirmation from its user it 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. MSC B pages RNC B and RNC B pages UE B.

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

16.
The MSC B sends a Setup message to UE B indicating the establishment of a Voice Call.

17.
UE VB 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 Alerting message to MSB B.

22.
MSC B sends ACM message to MSC A. MSC A sends Alerting to UE A.

23.
User B 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.

6
O+M, charging and inter-operator and roaming accounting

6.1
Call Detail Records and Statistics

With this redial mechanism, the voice and video calls are totally separate. Hence each should be able to use the existing CDR and billing machinery without modification.

However, it is worth noting that the billing system will probably not be able to provide any correlation between video and voice components of the same call.

The easy ability to switch between voice and video calls may have an impact on, for example, calculations of ‘mean call holding time’ if this is calculated from CDRs. As a consequence there may be a need to add extra information onto the CDRs to indicate the reason for release/reason for establishment of a call. 

In particular, it would be valuable to know the proportion of redial attempts that were successful.

The addition of “reason for establishment” might require extra 24.008 signalling from the mobile. It is FFS whether such a change to the 24.008 signalling should be made in this release of the specification.

An MSC generates call statistics information from its locally available release information.  Some of the abnormal releases on the B party side may be seen only as normal releases on the A party side as some problems of B party side are not signalled between MSCs. Therefore, the probability of the different B party problems has to be taken into account when the statistics for A party side is evaluated.
An MSC may collect call statistics information of video calls for:

· unsuccessful mobile originating video call setup because 64 kbit/s RAB is currently not available
· unsuccessful mobile terminating video call setup because 64 kbit/s RAB is currently not available
· unsuccessful mobile originating video call setup because of lack of video service support by the UE
· unsuccessful mobile terminating video call setup because of lack of video service support by the
· unsuccessful mobile originating video call setup because UE or network do not support video call
· disrupted video calls because of loss of the radio connection




�I find it quite confusing when the name of the UE/user changes during one flow. The flows below don't use or rely on the term party.  Alternatively, we may change A->1 and B->2 to avoid any misunderstanding.


�RZ: see TS 48.008, v 6.6.0. Among other issues, the exact Channel Type coding was under discussion in GERAN2 for several meetings. "Transparent data, 64 kbit/s" is not a good choice, since the BSC may not have implemented this service, or no suitable circuit pool may be available between MSC and BSC. (A better candidate would be "SDCCH", but if a parallel call is on hold, then "TCH/F" would be preferable. So it is better not to require anything too specific here.


�This functionality is not supported by standard UTRAN. Change to "normal RAN behaviour" ? i.e. to connection loss ?
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