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Introduction

A great success of voice based CAT (Customized Alerting Tone) takes place in the telecommunication market in the last few years which brings much profit to carriers. Since the standardization work in SA1 about the CAT Requirements has been launched and TS22.182 V8.0.0 is almost done, standardization work for the technical solution of CAT should be taken into consideration.
In this discussion paper, the solution about CAT service in voice call and video call is presented. 
Description
The basic architecture of CAT is presented in figure 1 and CAT server is introduced in the configuration. The connection between CAT server and MSC/MSC Server could be based on TDM or IP.
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Figure 1.  Architecture of CAT for voice and video call in CS domain
(1) Voice based CAT
In the case of CAT in a voice call, MSC Server will “switch” voice channel from Called party to the CAT server when the Called party is free, which is transparent to Calling party, and then the Calling party will hear voice CAT from the CAT server; when the Called party answers the call, the MSC-S will then “switch” voice channel from the CAT server to Called party. 

Figure 2 shows the message sequence chart example for voice based CAT.
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Figure 2. Message Sequence example for normal call
Figure 3 presents the message sequence chart example for voice CAT in CFNRy(Call Forwarding on No Reply) or UDUB(User Determined User Busy) condition. 
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Figure 6. Message sequence example for voice based CAT in CFNRy or UDUB condition
Figure 4 presents the message sequence chart example for abnormal condition (CAT Server cannot play CAT). 
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Figure 4. Message sequence example for abnormal case
(2)Video based CAT
It is recommended to take the same solution as voice based CAT when deploy the video based CAT in CS domain. In case of voice based CAT service, when called party is alerted, the bearer is backward through-connected and the total solution is relatively simple. But for video based CAT, video call requires End-to-End H.245 negotiation (the control protocol in 3G-324M protocol stack). It requires calling user to make H.245 negotiation twice, the first between Calling party and CAT server, and the second between Calling party and  Called party. When called party is alerting , it is needed to notify the calling party to setup H.245 procedure with the CAT Server; After called party is answered  it is needed to notify the calling party to release H.245 procedure and setup 2nd H.245 procedure with Called Party. The following presents a solution for video based CAT.
Figure 5 presents the message sequence chart example for video CAT. In the example, when MSC Server A receives the “ACM” message from MSC Server B, it will send “IAM” message to video CAT Server. After “ACM” message is returned from CAT server, MSC Server A should send “connect” message to UE A to trigger the H.245 procedure between UE and CAT server. If the Called party answers the call, MSC Server A indicates the CAT server to release H.245 procedure and MSC Server A sends the “facility” message to trigger the 2nd H.245 procedure between UE A and UE B.
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Figure 5. Message Sequence example for normal call
Figure 6 presents the message sequence chart for video CAT in CFNRy(Call Forwarding on No Reply) or UDUB(User Determined User Busy) condition. In the example, the normal video CAT procedure is setup between UE A and CAT server when the Called party is alerted. If the CFNRy or UDUB is triggered, the video CAT is still playing to UE A .Only after the forward-to subscriber answers the call, MSC Server A indicates the CAT server to release H.245 and MSC Server A sends the “facility” message to trigger the 2nd H.245 procedure between UE A and UE B (“facility” messages should be extended).
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Figure 6. Message sequence example for video based CAT in CFNRy or UDUB condition
Figure 7 presents the message sequence chart example for abnormal case. In the example, the H.245 procedure between UE A and CAT server fails. The CAT server realizes the failure of H.245 procedure and release the bearer between the CAT server and MSC Server A. After the Called party answers the call, MSC Server A sends the “facility” message to trigger the 2nd H.245 procedure between UE A and UE B.
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Figure 7. Message sequence example for abnormal case
Proposal
The intention is to create a Release 8 Work Item to progress the standardisation of voice and video based CAT in order to implement this service.
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