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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
This contribution is to address the pre-defined ROI use case (Section 2) and the requirements (Section 3) it generates, and provide a solution (Section 4). 

2 Use Case 

Example: Video selection via Pre-defined Regions of Interest

John is on vacation in Paris. He makes an video call via his mobile phone to a well known tourist assistant center which serves the webcam view from the Eiffel tower. At the beginning of video session, the Webcam view includes pre-defined video Regions of Interest (e.g., "Sacré Coeur", "Musée Rodin", "Palais du Louvre",) presented to John. John selects the pre-defined "Sacré Coeur" ROI using his mobile phone, the live video streaming corresponding to the ROI is presented on the mobile phone. After a while, John wants to focus on the pre-defined "Musée du Louvre" ROI and selects this via his mobile phone.  Using this method, John enjoys the panorama view from the Eiffel tower. "
3 ROI Requirements
· Signalled ROI information should allow an MTSI sender to indicate how many predefined ROIs (defined at the start of the session) there are and what each ROI is.

· It should be possible for the sender to update the predefined ROIs during the session.

· It should be possible to indicate to an MTSI sender which predefined ROI the MTSI receiver would like.

4 Proposed Solution for predefined ROI
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Figure 1 – User Requesting Predefined ROI 

NOTE: In most cases, predefined ROI is used in the situation of unidirectional video, e.g. like the use case above. This figure also shows one unidirectional video. 
The signalling of the predefined ROI should use RTCP feedback message. The predefined ROI ability with the RTCP feedback method can be expressed in SDP with the following parameters: 3gpp-roi-predefined.
a=rtcp-fb:* 3gpp-roi-predefined.
Moreover, an MTSI sender supporting the predefined ROI feature should offer detailed predefined ROIs information in the initial offer-answer negotiation by carrying it in SDP. It should indicate how many predefined ROIs there are, what each ROI’s ID is, what each ROI’s name is, what each ROI’s area is. 
Predefined ROIs may be offered by including the "a=predefined_ROI" attribute under the relevant media line. The following parameters should be provided in the attribute for each predefined ROI: 
· ID - specifies the identification of the predefined ROI
· Position - specifies the upper left corner of the predefined ROI covered in the original content
· Size - specifies the size of predefined ROI covered in the original content in relative values
· Name- specifies the name of the predefined ROI.
The name should be displayed in a suitable location of the corresponding predefined ROI. The MTSI client may also choose one from all the predefined ROIs by its name. 
The number of predefined ROIs can be acquired by counting the number of "ID".

If it just provides the "a=predefined_ROI" but not "a=rtcp-fb:* 3gpp-roi-predefined " in SDP, the "a=predefined_ROI" should be ignored. 

An MTSI receiver may use RTCP feedback messages for signalling to the MTSI sender which predefined ROI it would like to choose and receive. The message is named "predefined ROI request message", and one parameter should be included in the message:
· ID - specifies the identification of a requested predefined ROI.
The value of "ID" should be acquired from the "a=predefined_ROI" attributes that are indicated in the initial offer-answer negotiation.
When an MTSI sender accepts the request, it must transfer the desired predefined ROI to the MTSI receiver. Before that, it should signal the executive result for the request. The message is named "predefined ROI response message". One parameter should be showed in the message:

· Result - specifies the executive result for the request, success or failure. 
When the predefined ROIs information changes, an UPDATE/ ReINVITE message is needed to express the new predefined ROIs information from an MTSI sender to an MTSI receiver by including the "a=predefined_ROI" attribute . The MTSI sender may update all the content of predefined ROIs, including the total number of predefined ROIs, and the position, size and name of each of the predefined ROIs.
When one predefined ROI has been chosen by an MTSI receiver, the MTSI sender can’t update the predefined ROIs information until the receiver returns to the original/initial video stream.
In the tables below, we present several SDP offer and answer examples for ‘predefined ROI’ capability negotiation:
Table 1: Example SDP offer indicating pre-defined and arbitrary ROI signalling support
	SDP offer

	m=video 49154 RTP/AVP 99

a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=imageattr:99 send [x=320,y=240] [x=240,y=320] recv [x=320,y=240] [x=240,y=320]
a=predefined_ROI:99 [ID=0, position=0:0, size=0.5:0.5, name=museum], [ID=1, position=0:120, size=0.5:0.5, name=cinema], [ID=2, position=160:0, size=0.5:0.5, name= park], [ID=3, position=160:120, size=0.5:0.5, name=zoo]
a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr
a=rtcp-fb:* 3gpp-roi-arbitrary
a=rtcp-fb:* 3gpp-roi-predefined


Table 2: Example SDP answer accepting only predefined ROI signalling support
	SDP answer

	m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=imageattr:99 send [x=320,y=240] [x=240,y=320] recv [x=320,y=240] [x=240,y=320]
a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr

a=rtcp-fb:* 3gpp-roi-predefined


Format of ROI Signalling in RTCP Feedback Messages (as specified in IETF RFC 4585)

The predefined ROI request message and predefined ROI response message are identified by PT (payload type) = PSFB (206) which refers to payload-specific feedback message. FMT (feedback message type) can be set to the value ‘10’ for predefined ROI request message, ‘11’ for predefined ROI response message and should be registered with IANA accordingly. 

The FCI (feedback control information) format for predefined ROI request message is as follows. The message is composed of one parameter:

· ID - specifies the identification of a requested predefined ROI.
The values for the parameter ID can be indicated using 1 byte. 

The FCI (feedback control information) format for predefined ROI response message is as follows. The message is composed of one parameter:

· Result - specifies the executive result for the request, success or failure. 
The values for the parameter result can be indicated using 1 byte. 

5 Proposal
It is proposed to include Section 4 in the permanent document for the ROI work item.
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