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1 Introduction

This contribution is intended to discuss the need for automatic fall-back mode in the case of Fall-Back to voice during an established video call, and the need for specific cause values to inform the remote user. 

2 References

[1] TR 23.903 V1.0.0 Redial Solution for Voice-Video Switching

[2] R2-041249, Reply LS on RRC release aspects of CS video and voice service improvements

3 Discussion

3.1 Need for automatic fall-back mode in the case of Fall-Back to voice during an established video call

When the radio link(s) between the UTRAN and a UE (A or B) become bad, the UE reports its event to the UTRAN. The UTRAN will then try to perform a handover to video-capable cells: it asks the UE to perform measurements on neighbour cells, but if there is no video-capable cell or if the measurements are not good enough or if there are not enough resources in the target cell, the R99 UTRAN let the video call die slowly (because the radio environment situation may become better again).

In this situation the radio link(s) of UE A or UE B will be lost as long if the RAN does not introduce specific means to release the 64kbps bearer. It is likely that when the radio link(s) are lost for one UE, the received power is too low even to remain on the cell in idle mode. And the UE will enter cell reselection process, which may take a very long time as stated by RAN2 in their response LS [2]. 

To avoid this, it has been decided that the RNC releases the video call as quicker as possible after having tried the 3G handovers. This is to give more chance to the UE to remain on the same cell.
Therefore, if the redial from the UE is not automatic, then the probability for the UE to change cell in idle mode is increased. And changing cell may be very long as stated above. It will not be possible for the user to make a speech call because the UE will be in the cell reselection process. 

The probability for speech call success is much more higher if the redial is automatic: 

1) Indeed, during the call setup phase, the received signal from the current cell is likely to be still good enough. This is because a video call takes a lot of resources compared to a speech call:

· video call has a bitrate 5.2 more important than a speech call (64 kbits / 12.2 kbits) 

· the target BLER for a video call is 10-4 whereas the target BLER for a speech call is 10-3 (refer to TS 34.108 section 6.10.2.3)

This can be estimated to about 10 times more resources.

2) The call setup may be several seconds, but during this phase, the UE is in cell-DCH mode and soft and hard handovers apply normally if the radio environment changes. Therefore, there is no reason for the UE to go to idle mode during this phase even if only 2G cells are available at a point of time: directed retry will apply. 

It is proposed to agree on automatic mode for fall-back to voice (by default), at least for starting the setup signalling phase for the speech call. This will avoid to be too long in idle mode with a bad radio environment. As long as the UEs are in connected mode, there is no reason for them to go to cell reselection process which could be very long.

3.2 Specific cause values for fall-back

The proposed solution is to avoid signalling extensions in the ISUP.

When the video bearer cannot be maintained on UE A side or on UE B side, the RNC sends an Iu Release to the CN with an appropriate value. If the caller is UE A, and wherever the video call cannot be maintained, the speech call must be (re-)established from UE A, for charging reasons.

When receiving Iu Release Request (cause TBD), the MSC will send an ISUP REL message to the remote end with a network cause widely used in Public Networks such as: 

AF (Resources unavailable, unspecified);

B1 (Quality of service unavailable);

BA (Bearer capability not presently available);

The specific causes for Iu Release Request and REL messages should be defined to avoid interoperability. 

The cause of the REL message could be changed by the intermediate switches along the path, but it will always be possible to detect at the remote MSC and UE that it is a network cause or a normal release from the user.

A normal release would correspond to e.g. causes:

90 (Normal call clearing);

9F (Normal, unspecified);

When the cause received in the Disconnect message by UE A is a network cause, then the redial is automatic. When the cause is a user cause, then the UE A should not attempt to redial a speech call.

3.3 Fallback at video call setup

Fall back to voice at video call setup may be performed when the A or the B side have no video bearer resources, or the B side does not support video call. An automated fallback may be performed when the REL cause value other than 'busy' or 'user alerting, no answer' (others to be defined) because a successful voice call setup is likely. In case of 'busy' the user might decide for redial. There is no need for extended ISUP cause values. 
3.4 Service change by the user

It is assumed that the Service Change (voice to video, or video to voice) is initiated by the same calling party and therefore there is no need for extended ISUP cause values.  
4 Proposal

The following changes to TR 23.903 [1] are proposed.

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.

Editor’s note: the following definitions are FFS:

Vorig party: the party that transmits the video call request. (The Vorig party may be the A party or the B party of any preceding voice call. It is the B party if, for example, the B party pushes the “switch to video” button during a voice call initiated by the A party.)

Vterm party: the party that receives the video call request.

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 then automatically 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. 

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. 
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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. UE A stores the previously dialled number of UE B for use in step 13.

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 Vorig (formerly 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 Vorig 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 with the Channel Type IE set to “transparent data, 64 kbit/s” 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 Vorig.

10)
MSC A pages UE Vterm (formerly 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 Vterm. The Setup message carries the CLI of UE Vorig.

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

If UE Vterm 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 Vterm 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 Vorig.

13)
User Vterm answers the video call. For privacy reasons, this ‘switch to video’ answer function should not be automated. (For switching from video to voice, the answer should not be automated if the CLI does not “match” the number stored in step 4.)


The duration for which UE Vterm looks for a matching CLI is for further study.

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, 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
Automatic 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 “Vterm party radio degradation leading to fallback to voice” for UMTS is illustrated in Figure 2.
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Figure 2: Vterm 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 with a specific cause value.

2.
MSC B sends the REL message with the ISUP cause value BA (bearer capability not presently available). 
This cause value in the mandatory REL message might be changed by transit networks prior to arrival at MSC A but it will always remain a cause indicating a network originated release. 


3.
The MSCs send Disconnect messages to the UEs with an error cause indicating a network originated release . For a video call and a cause value indicating a network originated release, the UE Vorig shall automatically start a redial immediately after step 8. UE Vterm stores the CLI of UE Vorig for later use in step 23.

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 Vterm and UE Vorig camp on suitable cells and perform the required idle mode tasks. It is expected that the UE will reselect the current cell since the UTRAN should have released the Iu early enough to ensure a high probability for a radio environment good enough for camping. In most cases, the UE is able to immediately initiate a redial for speech call on the current cell. Once in connected mode, hard and soft handovers normally ensure that the signalling phase will be carried out correctly.
10.
UE Vorig, which received the Video call release with cause indicating a network originated release, automatically sends a SETUP message to MSC A to setup a Voice call, or, as an option, possibly after some delay to permit interaction with user A.

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 Vorig.

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 Vterm. MSC B pages RNC B and RNC B pages UE Vterm.
15.
MSC A sends a Call Proceeding message to UE Vorig.

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

17.
UE Vterm 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 Vterm.
20.
RNC B responds to MSC B with a RAB Assignment Response message.

21.
UE Vterm sends Alerting message to MSB B.

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

23.
User B or, automatically, UE Vterm accepts the Voice Call and UE Vterm sends Connect message to MSC B. Automatic acceptance of the voice call should not be performed unless the CLI matches that stored in step 3.
24.
MSC B sends ANM message to MSC A.

25.
MSC B sends Connect Ack message to UE Vterm.
26.
MSC A sends Connect message to UE Vorig.

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

4.3.1.2
Fallback from UTRAN Video to GERAN Voice call

The procedure in 4.3.1.1 can also be used if UE Vterm drops out of UTRAN coverage into GERAN coverage, but with some modifications. 

a)
If the UTRAN and GERAN cells are attached to different MSCs then problems are likely to occur due to the time required for the UE Vterm to perform Location Area and Routeing Area updating. To overcome this, UE Vorig [should] implement a mechanism to perform one single retry. If UE Vterm does not respond to MSC B’s paging, then this will only become known to UE Vorig when MSC B’s “no response to paging” timer expires. Typically, an operator configures this time with values in the range of [8 to 25] seconds. This time period is probably sufficient for the HSS to be pointing at the correct MSC for UE Vterm and hence UE Vorig can retry immediately the first voice call attempt fails.

However, it is quite likely that UE Vterm will have “call forward on not reachable” set and so UE Vorig’s first call will be diverted to a voice mail server.

b)
In order to avoid useless handover attempts, the RNCs are frequently configured so that no GERAN neighbour cells are given to the mobile during a video call. This will slow down re-selection from 3G to 2G in the case of total loss of 3G coverage. Conversely, in many other scenarios the lack of 2G neighbour cells might force UE Vterm to camp on the 3G cell for long enough for it to receive the paging for the voice call.


Overall, the operator may need to adapt the neighbour cell lists provided in video calls on cell by cell basis and/or dependent upon whether or not combined 2G/3G MSCs AND combined SGSNs are in use.

�PAGE \# "'Page : '#'�'"  �� cause to be defined. We propose: 


AF (Resources unavailable, unspecified);


B1 (Quality of service unavailable);


BA (Bearer capability not presently available);
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