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1. Introduction
This document provides an analysis of CAT & CRS supplement. Two problems are given and corresponding suggestions are proposed.
2. Background
Current CAT specification in TS 24.182 Rel-15 supports to use audio and video as CAT media. At CT1#79, the call procedures of video CAT in audio call was contributed into TS24.182. Currently, there are millions of video CAT users. These users can experience interesting videos during the alerting of called party. CSPs can get great benefits by providing video CAT service which is related with short video.

Operators and media suppliers usually hope the users experience video CAT as long time as possible. Operators also want to improve the video CAT user’s experience to attract new users and improving CAT user’s stickiness.
There are two problems in using video CAT as below. They are not only the problems of video CAT but also the problems of the audio CAT.
3. Problems
Problem 1: The called party can’t know which CAT is being played to the caller because CAT can only played to caller. One method for solving this problem is to play same media to the caller as CAT and to the called party as CRS. But this method needs CAT and CRS service are based on the same model. If one operator uses gateway model for CAT service , it will also need to use gateway model for CRS . But current CRS specification in TS24.183 doesn’t support CRS for Gateway model.
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Problem 2: CAT can’t be played earlier than the alerting of called party. Users need to wait several seconds for CAT. The time of waiting for called party alerting is actually waste as waiting in mute. But TS 24.182 doesn’t support to play CAT during wait for called party alerting.
According to the definition from TS 22.182 as the italic words below, Alerting Tone can be used for "during establishment of a call" and "any alerting event during a call session". Customized Alerting Tone is "An Alerting Tone that is customized by the called subscriber or the calling subscriber, and it can contain additional media types." It can be think as an alerting event that initial INVITE arrived at CAT AS. And this event is during establishment of a call. When this event occurs, user is waiting for the called party alerting. So alerting tone can also be used during wait for called party alerting.

Alerting Tone: An indication that is played to the calling party during establishment of a call or during an established call session indicating one of the following:

-
that the called subscriber is being alerted.  

-
the progress of communication request  (Call Forward, Call Wait etc.)

-
any alerting event during a call session
Customized Alerting Tone: An Alerting Tone that is customized by the called subscriber or the calling subscriber, and it can contain additional media types.
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4. Suggestions
Suggestion1: Support CRS for gateway model in TS 24.183.
One call flow example of CRS of gateway model is as below.
Prerequisite of the call flow example: UE#1 have required resources available and UE#2 have resources available.
Key steps of the call flow example: 

a).Step 17-20:CRS AS update media of CRS service with terminating UE by UPDATE request, then start to instruct the MRF to play the media for CRS service.
b).Step 23-34:When the called party answers the call, CRS AS instruct the MRF to stop the CRS media and update media for conversation.
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Benefits:

If CRS for gateway model is supported in TS 24.183, Problem 1 will be solved, operators can use gateway model to provide the service of playing same media to the caller as CAT and to the called party as CRS. This service will be useful for improving CAT user’s experience. CAT users can aware of which CAT are being played to the caller. It’s also helpful for improving CAT customer’s stickiness.

Suggestion 2: Support CAT during wait for called party alerting in TS24.182.
One call flow example of playing CAT during wait for called party alerting based on gateway model is as below.
Prerequisites of the call flow example:

a).UE#1 does not have required resources available and UE#2 have resources available; and UE#1 requires precondition machnism; and
b).The call is audio call, and the CAT is audio CAT.

Key steps of the call flow example: 
a).Step 5-14: When the initial INVITE request arrives at CAT-AS, CAT-AS forward the INVITE and update media for CAT with originating UE, then instruct the MRF to start CAT media. 
b).Step 17-18:Upon receiving an 18x response from terminating side, if the response includes the regular media SDP, CAT-AS send PRACK to terminating UE but not forward the regular media SDP to the originate UE.
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Benefits:
If playing CAT during wait for called party alerting is supported in TS 24.182, Problem 2 will be solved, so that CAT can be played immediately when the initial INVITE request arrives at the terminating side. The time of playing CAT will be 2~6 seconds earlier than before. It’s good for improving user’s experience. And the operators will have new valuable time window for playing CAT. This time can be used to play both normal video CAT and the video CAT which is very short.
5. Proposal
It is proposed to standardize the above suggestions for CAT & CRS. Related CT1 change request documents are:
a). C1-192030 Support CAT during wait for called party alerting in TS 24.182
b). C1-192031 Support CRS for Gateway Model in TS 24.183
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