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1 Introduction

A new work item, which is named "Video Enhancements by Region-of-Interest Information Signalling" (ROI) , was defined in SP-140219.zip and was approved during SA#64 in June 2014. Its goals are:
· Define suitable formats for real-time signalling of ROI information capability from an MTSI sender to an MTSI receiver during multimedia telephony session setup

· Define suitable formats for real-time signalling of ROI information from an MTSI receiver to an MTSI sender during a multimedia telephony session

· Define SDP-based mechanisms for the negotiation of ROI signalling capability across MTSI senders and receivers during both call setup and mid-call
2 Use Case 

ROI feature can enable an MTSI sender to deliver a higher quality stream, by using the negotiated bitrate entirely or resolution on the encoding of the ROI part of the video instead of the entire video. To enable this, signalling in both directions may be needed: from sender to receiver to express capability, and from receiver to sender to express the desired ROI. 

Example 1: Interactive Zoom during Video Calls

Feng, an international student studying in the U.S., has video calls every weekend with his family members in China. He likes to make these calls from his LTE-enabled tablet/smartphone which he carries with him around the campus. During these video calls, Feng’s family members gather around a 3G-enabled web camera, and Feng would like to use the ROI feature to be able to dynamically zoom in different family members as he enjoys their lively conversation.

Note: this example comes from the “S4-140821_ROI_Requirements”.

Example 2: Enjoy his stay with daughter by a childcare monitoring system
Mr.Li is an communication engineer in an international company. He is very busy at work, so he doesn’t have too much time to take care of his 5 years old daughter, who often stays in a childcare institution. The institution provides a video monitoring system, which allows parents to watch their children remotely. In the gap of work, Mr.Li likes to connect to this system by his mobile phone, and check out his daughter. When he finds his daughter in the classroom, he often zooms into her to watch her actions. The video is so lively that it seems that he could touch her by the screen. 
3 Discussion about Proximity ROI
3.1 Multiple Encoders Serve for ROI Requests from Different Clients 

For example 1 , the sender serves only one receiver. There are only two participants: one is Feng, and the other one is Feng’s family. Anytime Feng wants to zoom into one of his family members, he would be certainly satisfied if the encoder of the sender could serve the required zooming for him. 
But for example 2, the sender may need to serve multiple receivers instead of only one, as the camera in the childcare institution area could be connected by many parents at the same time. In this case the sender may need to have one camera but multiple encoders: one encoder is used to generate original video, and other encoders are used to generate ROI videos.
When a parent wants to zoom into his child, the sender will direct to an idle encoder to do that, just like what the figure below illustrates. 
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Figure 1 – A simply Childcare Institution Monitoring System 
As the figure shows, the number of encoders is fixed. When all of the encoders are busy or occupied, new ROI requests will have to be denied. The denied parents can continue to watch the original video.
3.2 Proximity ROIs 

Actually, the system in Use Case 2 can provide “proximity ROIs” to improve the childcare monitoring experiences for those parents whose desired ROI request get denied. A proximity ROI is a currently being encoded ROI that covers partial or entire area of a requested ROI. 
The notion of Proximity ROIs can be illustrated by an example:

As the Figure 2 shows, the original video is divided into a 10*10 region, and one parent requests an ROI A of size 3*3 indicated by the red area. But unfortunately, there is no idle encoder to serve this request.
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Figure 2 – A ROI request example
As the figure 3 shows, among these currently being encoded ROIs, there is an ROI B of size 4*4 indicated by the blue area. 
	As ROI B covers ROI A completely, ROI B can be sent to the parent who requests ROI A. In this case, ROI B is considered as a “proximity ROI” of ROI A.
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Figure 3 – A proximity ROI example including the requested region completely.
In other cases, currently being encoded ROIs may only cover a partial area of requested ROI A instead of its entirety. As the figure 4 shows, the ROI C of size 3*3 indicated by the black area
doesn’t cover ROI A completely. However, if ROI C includes the key information of ROI A according to some pre-determined rules, then it also can provide some experience to a parent requesting for ROI A, better simply denying the request, when the request cannot be fully served. In this sense, ROI C is also considered as a “proximity ROI” of ROI A.
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Figure 4 –A proximity ROI example not including the requested region completely.
4 Proposed Requirements
When serving multiple ROIs requests from different clients: 

· It should be possible to signal the reason of denying in real-time from an MTSI sender to an MTSI receiver if the ROI request is denied by the MTSI sender due to capability limitation.

· It should be possible to send the original video from an MTSI sender to an MTSI receiver if the ROI request is denied by the MTSI sender due to capability limitation.

· It should be possible to negotiate the Proximity ROI capability between an MTSI sender and an MTSI receiver during multimedia telephony session setup.

· After denying the requested ROI, an MTSI sender should send the MTSI receiver Proximity ROI instead of original video, based on the result of negotiation. It should be possible to indicate to the MTSI receiver the Proximity ROI information.
· It should be possible to signal some rules from an MTSI receiver to an MTSI sender, these rules determine if one ROI is a Proximity ROI of desired ROI. Or these rules should be predefined by the system. 
5 References
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