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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 “Interactive Zoom during Video Calls” use case (Section 2) and the proximity ROI requirements (Section 3) it generates, and provide a solution (Section 4). 

2 Use Case 

Example: 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.

3 ROI Requirements
· It should be possible for the receiver to know the actual ROI transmitted.

· It should be possible for the sender to send area that is larger than the requested one but includes it.

4 Proposed Solution for Proximity ROI
A proximity ROI means an existing ROI which is larger than the requested one but includes it. This concept is illustrated below.

In some cases, the sender serves multiple receivers instead of only one. For example, the camera in the childcare area can be connected by many parents at the same time. The sender includes one camera and multiple encoders. One encoder is used to generate original video, and other encoders are used to generate ROI video streams.

When one parent wants to zoom into his child, the sender will apply for a free encoder to do that, just like the figure below.
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Figure 1 – A Simple Childcare Institution Monitoring System
As the figure shows, the number of encoders is fixed. When all of the encoders have been used, some new ROI requests will have to be refused. The refused parents can continue to watch the original video.

The situation above can be improved with proximity ROIs. The system can provide "proximity ROIs" to improve the parents’ experience in this case, as shown in the example below.
In Figure 2 shows, the original one is a video of size 10*10, and one parent requests a ROI video of size 3*3, which is indicated by the red area, we name it ROI A. But unfortunately, there isn’t any free encoder for this.
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Figure 2 – A ROI request example

As the figure 3 shows, among these existing ROI video, there is a video of size 4*4, which is indicated by the blue area, we name that ROI B. 

As you can see obviously, the ROI B includes ROI A completely. So we can send ROI B instead of ROI A to the parent. 

Here ROI B is a "proximity ROI" of ROI A
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Figure 3 – A proximity ROI example.

The proximity ROI can be achieved as the figure below shows. 
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Figure 4 – User Requesting Proximity ROI.

NOTE: In most cases, proximity ROI is used in the situation of unidirectional video, e.g. like the example above. This figure also shows one unidirectional video. 

The signalling of the proximity ROI should use RTCP feedback message. The proximity ROI ability with the RTCP feedback method should be expressed in SDP with the following parameters: 3gpp-roi- proximity. Here is an example usage of this attribute:
a=rtcp-fb:* 3gpp-roi- proximity.

The new RTCP feedback types for proximity ROI can be registered as follows:

Value name: 3gpp-roi- proximity
Long name: Video region-of-interest (ROI) proximity selected by the endpoint
Reference: 3GPP TS 26.114.
NOTE: If it just provides the "a= rtcp-fb:*3gpp-roi- proximity "but not" a=rtcp-fb:* 3gpp-roi-arbitrary " in SDP, the " a=rtcp-fb:*3gpp-roi- proximity " should be ignored. 

The MTSI receiver, which may accept the proximity ROI, should signals the ROI request to the sender by "proximity ROI request message" instead of original arbitrary ROI request message. The parameters in "proximity ROI request message" are the same with the original arbitrary ROI request message.

If there is a encoder available for this request, proximity ROI isn’t needed. The response should be common ROI response message instead of proximity ROI response message.

Once the MTSI sender determines that there is no more encoder to prepare the requested ROI, and the MTSI receiver may accept the proximity ROI, it should find all the proximity ROIs from the existing ROIs. The MTSI sender should queue them by their priorities and choose the one that has the highest priority. The chosen one should be transferred to the receiver. How to calculate the priorities is based on a local policy at the sender.
Before transferring the proximity ROI, the MTSI sender should response to the MTSI receiver by an RTCP feedback message, named as "proximity ROI response message". The response should include the following parameters:
· Result - specifies the executive result for the request, success or failure. Success: 1, Failure: 0.If it is set to 0, the following parameters needn’t be filled.
· Many_proximity_ROIs_flag - specifies whether the amount of proximity ROIs is more than one. If it is, this attribute is set to 1, or else set to 0. If it is set to 1, the MTSI receiver may ask the MTSI sender to transfer a different proximity ROI.
· Position - specifies the upper left corner of the chosen proximity ROI covered in the original content.
· Size - specifies the size of the chosen proximity ROI covered in the original content in relative values.
If the Many-proximity-ROIs-flag is set to 1, the MTSI receiver may request a different proximity ROI to replace previous one. This can be indicated by an RTCP feedback message, named as "proximity ROI exchange message". It needn’t any parameters in this message.
When the MTSI sender receives the "proximity ROI exchange request message", it should choose a different proximity ROI for the receiver, and transfer it to the receiver. 
Before transferring the new proximity ROI, the MTSI sender should response to the MTSI receiver by an RTCP feedback message, named as "proximity ROI exchange response message". The parameters in this message are the same with the "proximity ROI response message".
In the tables below, we present several SDP offer and answer examples for ‘proximity ROI’ capability negotiation:
Table 1: Example SDP offer indicating proximity 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=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-proximity


Table 2: Example SDP answer accepting proximity 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-arbitrary
a=rtcp-fb:* 3gpp-roi-proximity


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

These proximity ROI request messages are identified by PT (payload type) = PSFB (206) which refers to payload-specific feedback message. FMT (feedback message type) is filled as per the table below:

	Message type
	FMT value:

	proximity ROI request message
	12

	proximity ROI response message
	13

	proximity ROI exchange request message
	14

	proximity ROI exchange response message
	15


The FCI (feedback control information) formats for these messages are as follows:

· proximity ROI request message: 

Same with the common ROI request message
· proximity ROI response message:
· Result - specifies the executive result for the request, success or failure. Success: 1, Failure: 0.
· Many_proximity_ROIs_flag - specifies whether the amount of proximity ROIs is more than one. If it is, this attribute is set to 1, or else set to 0. If it is set to 1, the MTSI receiver may ask the MTSI sender to transfer a different proximity ROI.

· Position_X - specifies the x-coordinate for the upper left corner of the chosen proximity ROI area covered in the original content
· Position_Y - specifies the y-coordinate for the upper left corner of the chosen proximity ROI area covered in the original content
· Size_X - specifies the x-coordinate for the size of the chosen proximity ROI area covered in the original content in relative values (e.g., in percentage of the x-dimensional size of the original content)
· Size_Y - specifies the y-coordinate for the size of the chosen proximity ROI area covered in the original content in relative values (e.g., in percentage of the y-dimensional size of the original content)
The values for each parameter can be indicated using 1 byte
· proximity ROI exchange request message:

No parameter.
· proximity ROI exchange response message
Same with the proximity ROI response message
5 Proposal
It is proposed to include Section 4 in the permanent document for the ROI work item.

6 References
[1] 3GPP S4-140468  Rel-13_WID ROI.doc
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[3]   3GPP S4-141239_Requirements of proximity ROI.doc
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