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7.1.3.2
Multimedia call
It is assumed in that sub-clause that the calling party has either not subscribed or not activated CAT service, or that it has activated CAT service but with CAT settings indicating preferences to CAT-B service. It is also assumed that the CAT server support H.324m. 

To play the video CAT, two successive H.245 negotiations are performed :
-
a first one between the calling party's UE and the CAT server during the alerting phase ; the end to end bearer connection between the calling party's UE and the CAT server shall be two-way through-connected to allow the H.245 negotiation ;

-
a second one between the calling and the called parties' UE when the called party picks up the call. I.e. when the called party answers, the calling party's UE shall be instructed to release the H.245 call with the CAT server and to setup the 2nd H.245 connection with the called party's UE.
Video CATs can only be delivered to handsets supporting the corresponding capabilities (not supported by pre-Rel8 handsets).
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Figure 7.1.3.2.1.1: Video Ring back tone provided by CAT server B
1 to 6
As per normal mobile originating/terminating (multimedia) call scenario, with the following additions : 
- the UE indicates in the SETUP message if it supports the capability to setup an early multimedia CAT call prior to the multimedia call towards the end party signals 
- MSC-A sends to GMSC-B an IAM message with a multimedia bearer capability and the indication that two-way inband information is possible (UID capability indicators indicate "through-connection modification possible" in ITU ISUP/BICC). 
- SRI ACK includes a mark to indicate that the called party is a CAT subscriber.
7 to 10 As per normal mobile terminating (multimedia) call scenario.

11
If the called subscriber is a CAT subscriber, and if a multimedia call can be setup between the calling and called parties, and if the indication that two-way inband information is possible was received in the IAM, the GMSC establishes a UDI call towards the CAT server B with the called party number set as UE-B’s MSISDN.  The CAT server’s address is decided on local policy or UE-B’s MSISDN.

Note : It is proposed to implement the two-way through-connection during the alerting phase using the ITU ISUP version 3 UID capability indicators and UID action indicator. The two-way through-connection may not be ensured during the alerting phase in networks supporting ISUP version 2. UID capability indicators are also not specified in ANSI ISUP. To support early video CAT with ISUP version 2 or ANSI networks that would ensure two-way through-connection of the bearer during the alerting phase, the GMSC could as a configurable option, systematically attempt establishing a bearer towards the multimedia CAT server for all incoming multimedia calls towards called parties with CAT service, irrespective of the early CAT capability or not of the calling party. Calling parties supporting early video CAT would start an H.245 negotiation that would fail if the two-way through-connection is not ensured. It should however be ensured then that GMSCs do never through-connect the calling and called parties during the alerting phase to make sure that a normal video call does not take place without being charged, or that CDRs are generated during the alerting phase.
13
GMSC-B if not co-located with the originating MSC sends an ACM or CPG message to MSC-A with a CAT indicator notifying MSC-A that the call shall be both-way through-connected (UID action indicator set to ' through-connect in both directions' in ITU ISUP/BICC, or "two-way inband info" in Optional Backward Call Indicators IE in ANSI ISUP/BICC). MSC-A sends an ALERTING or PROGRESS message instructing UE-A to start a H.245 negotiation with the CAT server to play the video CAT.
Note : To support early video CAT with ISUP version 2 networks that would ensure two-way through-connection of the bearer during the alerting phase, the originating MSC could as a configurable option, requests calling parties supporting early video CAT to initiate a H.245 multimedia call during the alerting phase. See step 11.

Note : A change is required to allow the UE attaching the user connection for a multimedia call during the alerting phase since not allowed by the current TS 24.008 : "the progress indicator IE indicated user attachment and a speech mode traffic channel is appropriate for the call the mobile station shall in addition: attach the user connection for speech as soon as an appropriate channel in speech mode is available".
16 to 22 Upon receipt of the ANM message from the MSC-B (once UE answers the call), GMSC-B releases the connection with the CAT server, and in parallel immediately through-connects the calling and called parties and if not co-located with MSC-A, sends an ANM message which notifies originating MSC that the called party answers the video call. MSC-A sends a CONNECT message to UE-A. UE-A’s releases its H245 connection locally and establishes a new H245 connection towards UE-B. 
Upon receipt of the Release message (19), the CAT Server also releases the H.245 connection locally. 
The called party's UE should discard the media streams (pertaining to the first multimedia session established between the calling party and the CAT server) that might be received before the H245 session between the calling and called parties is set up. 
Editor’s note : How the CATcapable and "two-way inband info" flags are encoded on the MSC-UE interface is for further study. The "two-way inband info" could be encoded as a new value of the call progress indicator. 

Editor's note: The figure needs to be updated to split MSC-A and GMSC-B entities, and to represent the MGW bearer connection for each node.
Note: The second H.245 call is established in sequence after the release of the first H.245 call. This may introduce a period during which no video call is received by the calling party. This duration would however be very short (typically under 1 second) if MONA procedures are supported.

The call flow represents the case where the GMSC establishes the leg towards the CAT Server. But this may be done by the terminating MSC as an alternative.
8.4
Interaction with H.245 and MONA call setup time 

Editor's Note:
This sub-clause will analyse the impact of H.245 and MONA (Media Oriented Negotiation Acceleration) multimedia call setup time on the CAT service, and the potential impacts of CAT over the end to end call setup time.
8.4.1 Video session setup time impacts over the CAT service
The time elapsed to establish a video session significantly affects the end user's perception of the video CAT service. The video session setup time should actually be much smaller than the time taken by the called party to answer the call to make the video CAT service worthwhile. 
In addition, in the (G)MSC Server switch architecture, the multimedia call towards the called party is established in sequence after the release of the first multimedia call towards the CAT server. This introduces a period during which no video is further diplayed by the calling party. The time to establish the multimedia session towards the called party should therefore also be minimized.
Few seconds are typically required to setup a H.324m session. The actual duration depends on the radio error conditions and each H.324m implementation (e.g. how the H.245 messages are grouped together, whether WNSRP -Windowed Simple Retransmission protocol -  is supported or not …), but is typically greater or equal to  3-5 seconds (possibly significantly greater), because of the numerous exchanges required by H.245 (H.223 multiplexer level detection, Terminal Capability Exchange, Master-Slave Determination, Open Logical Channels, Multiplexer Table Entries exchange). Once the multimedia session is setup, time is also required to transfer the media itself, in particular the Initial video frame.
The H.324m video session time is much reduced and typically reduced down to around 1 second  by the Media Oriented Negotiation Acceleration procedures specified in ITU-T H.324 Annex K [x], by substantially reducing the number of exchanges during the video session setup and by starting media sending during the media session setup itself.
[y] already recommends terminals to implement MONA procedures. 
CAT Servers should also be highly recommended to support MONA procedures.  
8.4.2 CAT service impacts over the end to end call setup time
The CAT service should not negatively affect the end to end call setup time, as if no CAT were sent at all. 
In the (G)MSC Server switch architecture, the time to release the video session between the calling party and the CAT server shall be shortened as much as feasible. Therefore upon receipt of the indication that the called party answered the call, the (G)MSC shall in parallel send the ANM message (or CONNECT message) towards the calling party and release the connection towards the CAT Server, as illustrated in in section 7.1.3.2. 
In the CAT Server switch architecture and in the (G)MSC Server bridge architecture, where two H.245 call setups are cascaded, the node bridging the two H.245 calls (respectively the CAT Server and the (G)MSC Server) should support MONA to ensure that the end to end time setup is not increased when both the calling and called parties support MONA. 
In the CAT Server switch architecture, the end to end delay may also be increased because of the need to route the call through the CAT Server, e.g. a call between 2 end users in close vicinity may be routed through the CAT Server, instead of being through-connected  locally on the same MSC/MGW.
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