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1. Introduction

As specified in 3GPP TS 24.182, TS 24.183 and TS 24.628, the CAT, CRS and announcement can be applied to different scenarios around IMS call. CAT is played to the originating UE during alerting. CRS is played to terminating UE during alerting. Announcement is played to the originating UE or the terminating UE during the establishment of a call, during the established call, when the call is rejected or during the release of a call. The media type of them can be audio, video, etc.
However, because of the limitation of 2G, 3G network, only audio ring tone and audio announcement developed well in the past ten years. 
Currently, it’s good time for operators to develop video service around IMS call because:

· VoLTE is already supported by many operators, HD voice and video call are used by more and more users. HD video ring tone or announcement can also be provided around these call.

· Internet video service is very hot currently, operators can also share the video market by providing various video services around billions of voice/video call, including providing video CAT, CRS or announcement service as 2B or 2C service in a right way (not negatively affect the conversation among UEs).

Here, the IMS video services include video CAT, video CRS and video announcement. Video CAT developed well in the recent two years. Video CRS and video announcement are both developing now. But there are some practical obstacles in developing these services. These practical obstacles need to be solved by improving specifications, including TS 24.182, TS 24.183, and TS 24.628, which were developed ten years ago.
2. Problems and Proposals
Based on current IMS CAT/CRS/announcement specifications, some problems for providing video CAT/CRS/announcement are found, including (non-exhaustive):
2.1 About using precondition in providing video CAT and video CRS
Precondition mechanism is specified in RFC 3312. It’s good for avoid ghost ring. And as specified in RFC 3960, it’s also good to avoid media clipping so that it can ensure the user experience of CAT/CRS media.
Both in TS 24.182 and TS 24.183, precondition mechanism is not a necessary condition for the UE to support video CAT or video CRS. But considering user experience, many UEs require precondition mechanism for playing video CAT. These UEs exist in many countries as some operators required. They can support playing video CAT only when the CAT media negotiation between originating UE and CAT AS is done with precondition mechanism.
Problem 1: Video CAT service can’t be implemented when originating UE requires precondition for video CAT but network disables the precondition.
In clause 2.4.3 in GSMA IR. 94, SIP Precondition Considerations is:

The UE must support and use the SIP preconditions framework, as specified in 3GPP TS 24.229 [5] and in GSMA PRD IR.92 [1]. 

The network may disable the use of preconditions in the network; the means by which this takes place is outside the scope of this document
When the network disables the precondition mechanism, it’s not possible for AS to negotiate any media using precondition mechanism. So in this scenario, the video CAT cannot be played successfully to the originating UE which requires precondition mechanism for video CAT negotiation. Only audio CAT can be supported as Figure 1.
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Figure 1: Providing audio CAT to the UE, which requires precondition for video CAT, when network disables the precondition.

Problem 2: Similar with Problem 1, if terminating UE requires precondition for video CRS negotiation, how to support playing video CRS to the terminating UE when the network disables the precondition, need to be considered in TS 24.183.
Problem 3: Video CAT service can’t be implemented when originating UE requires precondition for video CAT but terminating UE does not support the precondition.
When terminating UE does not support precondition, the initial media negotiation will be established in non-precondition. In this condition, if the CAT AS could use precondition to negotiate media with the originating UE which requires precondition for video CAT negotiation, the video CAT will be played successful to the originating UE. However, the CAT specification has no words to allow the AS to use precondition in CAT media negotiation when the initial media negotiation is established in non-precondition mechanism. If not use precondition in video CAT media negotiation, the video CAT cannot be played successfully to the originating UE, only audio CAT can be played to the originating UE as Figure 2.
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Figure 2: Providing audio CAT to the UE, which requires precondition for video CAT, when terminating UE does not support precondition.

2.2 About providing video announcement around audio call
Many people like using audio call. TS 24.182 already support providing video CAT to originating UE within audio call, and TS 24.183 already support providing video CRS to terminating UE within audio call. But how to provide video announcement around audio call is not well supported in some scenarios in TS 24.628.

Problem 4: The conditions of providing video announcement are not considered in TS 24.628.
For example, in TS 24.182, the condition of providing video CAT is that UE indicates that it has video capability, see the descriptions in TS 24.182:

When the video media feature tag is not included in the Contact header field of the initial INVITE request towards the terminating UE and there is no video description in the SDP offer included in the initial INVITE request, the AS shall not request video CAT resource from MRF, and shall not apply video CAT media to the originating UE.

Also, in TS 24.183, the condition of providing video CRS is that the UE indicates that it has video capability, see the descriptions in TS 24.183:

When the video media feature tag is not included in the Contact header field of the previously received 18x response from terminating UE and there is no video description in the SDP answer included in the 18x response, the AS shall not request video CRS resource from MRF, and shall not apply video CRS media to the terminating UE.
Similar condition need to be considered for providing video announcement, if there is no condition of providing video announcement in audio call, it’s possible that the AS wastes time to request video resource from MRF and negotiate video announcement with an UE which does not have video handling capability. 
Problem 5: In TS 24.628, confusions exist in the part of providing announcement during the established communication. And the method of providing announcement during conversation included in this part is not fit for playing video announcement during audio conversation.
For providing announcement during the established communication, there are 3 clauses (4.2.3, 4.7.2.9.1 and A.2) in TS 24.628, but the descriptions make some confusions. 

Description in clause 4.2.3 is as below:
A service may provide an announcement during an established communication. If an announcement is provided the service shall use one of the following methods:

-
use an Call-Info header field in a re-INVITE request; or

-
use the existing media stream. The media stream may have to be re‑negotiated by the service to a media type suitable for the announcement.

Mixing announcements into an existing media stream requires that the AS use the 3rd party call control procedure as specified by subclause 5.7.5 in 3GPP TS 24.229 [1].
First confusion: It seems that the first paragraph includes two methods which are both for call hold, but the call hold scenarios are not clear specified. The corresponding call flow examples in A.2 of TS 24.628 are quite different from the corresponding call flow in communication hold specification TS 24.610.

Second confusion: It seems that the second paragraph is a "mixing" method for providing announcement with conversation, not for call hold, but providing announcement with conversation is not clear mentioned in the AS action part in clause A 4.7.2.9.1 or  call flow example part in clause A.2.

A method can be found in clause 4.2.3 of TS 24.628 for playing announcement during conversation, but it is not fit for playing video announcement during audio conversation. For audio call, it can only mix audio media with the audio conversation media because the media type is not updated. See descriptions in clause 4.2.3:
Mixing announcements into an existing media stream requires that the AS use the 3rd party call control procedure as specified by subclause 5.7.5 in 3GPP TS 24.229 [1].

Problem 6: How to provide video announcement during the establishment of an audio call and when an audio call is rejected is not well supported in TS 24.628.
According to clause 4.2.2 and 4.2.4 in TS 24.628, AS actions of using gateway model in Annex G can support providing announcement during the establishment and when the call is rejected. If we want to provide video announcement with audio call, the media type need to be updated from audio to video. There is a description about media update in Annex G which is too simple to guide the implementation, related description in Annex G is:

If the AS updates media characteristics, the AS may send an UPDATE request including an SDP offer and a P-Early-Media header field with an intended media flow direction.

And the corresponding signalling flows in clause A.1.1 and A.3.1.1 have no steps of media update for playing video announcement in audio call.

Figure in clause A.1.1 is "Figure A.1: Announcement started during the establishment of a communication", as the left figure below 

Figure in clause A.3.1.1 is " Figure A.8: Using early media to send in-band announcement ", as the right figure below 
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2.3 About the UE actions for support providing video announcement
TS 24.628 specified that the AS supports playing announcement in various scenarios, the announcement may be video. I The UE actions need to be enhanced for video, for example:
Problem 7: There is no requirements of UE for supporting playing video announcement on these scenarios. 
3. Conclusion
This discussion paper discussed the necessity of video enhancement for IMS CAT/CRS/announcement. It is supposed to use a new WID to considering how to well support IMS video CAT/CRS/announcement services.
The related new WID contribution is C1-198372.
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