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1 Introduction

During the MTSI telco on ROI, Tdoc S4-AHM243 on the draft CR to TS 26.114 on the ROI feature was reviewed. While the general content of the draft CR was agreeable in principle, there was no consensus on the signaling framework for conveying actual transmitted ROI from the MTSI sender to MTSI receiver. The permanent document includes two potential solutions for signaling of ‘Actual ROI’ information: 
1- RTP header extensions: In case of signaling actual transmitted ROI information using RTP header extension messages from the sender to the receiver, an MTSI client supporting the ‘Actual ROI’ can offer ROI in SDP for all media streams containing video. ‘Actual ROI’ may be offered by including the a=extmap attribute indicating the ‘Actual ROI’ URN under the relevant media line scope. The ‘Actual ROI’ can be set as: urn:3gpp:roi-actual. Here is an example usage of this URN to signal ‘Actual ROI’ relative to a media line: 

a=extmap:7 urn:3gpp:roi-actual

The number 7 in the example may be replaced with any number in the range 1-14. 

Format of Actual ROI Signalling in RTP Header Extensions (as specified in IETF RFC 5285):

The two-byte form of the header can be used. As such the values for the parameters Position_X, Position_Y, Size_X and Size_Y can each be indicated using [4 bits], with the first byte formatted as 

Position_X     Position_Y

and second byte formatted as 

Size_X           Size_Y

2- RTCP Feedback: The RTCP feedback method can also be used to signal the actual transmitted ROI information from the MTSI sender to the receiver. As such, both ROI requests from the MTSI receiver to the sender, as well as the ROI response from the MTSI sender to the receiver, may be signaled using the RTCP feedback method.

The ROI feedback message is identified by PT (payload type) = PSFB (206) which refers to payload-specific feedback message. A new FMT (feedback message type) can be assigned for ROI feedback messages and should be registered with IANA accordingly. 

The FCI (feedback control information) format for this message is as follows. The FCI must contain at least one and may contain more than one ROI. The ROI information is composed of five parameters:

· Position_X - specifies the x-coordinate for the upper left corner of the ROI area covered in the original content in units of pixels
· Position_Y - specifies the y-coordinate for the upper left corner of the ROI area covered in the original content in units of pixels
· Size_X - specifies the x-coordinate for the size of the 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 ROI area covered in the original content in relative values (e.g., in percentage of the y-dimensional size of the original content)
· ID – identifies the pre-defined ROI transmitted by the MTSI sender
· Result - specifies the executive result for the request, success or failure, i.e., success means that the actual ROI transmitted is identical to the requested ROI by the user, and failure means otherwise 
In the following section, we provide a refined RTP header extension solution proposed to be adopted as the solution for ‘Actual ROI’ signalling due to the following advantages:

· RTP header extension method aligns well in time with video, and hence is better suited for the purposes of ‘Actual ROI’ information signaling. On the contrary, the use of RTCP feedback method would cause a time alignment problem.

· We ensure that RTP header extension can be customized for the purposes of sending different types of ROI information, e.g., by defining a dedicated RTP header extension composed only of the ID parameter if the actual transmitted ROI is one of the pre-defined ROIs, or that composed of the complete ROI coordinates if the actual transmitted ROI is an arbitrary ROI (for instance a proximity ROI)

The complete proposed solution can be found in the accompanying CR in Tdoc S4-150373.

2 Proposed RTP Header Extension Framework
An MTSI client supporting ‘Arbitrary ROI’ or ‘Pre-defined ROI’ may also offer ‘Actual ROI’ in SDP for all media streams containing video. This helps the MTSI receiver to know the actual ROI corresponding to the video transmitted by the MTSI sender, i.e., which may or may not agree with the ROI requested by the MTSI receiver, but shall contain it so that the end user is still able to see the desired ROI. When ‘Actual ROI’ is successfully negotiated, it shall be signalled by the MTSI sender. In that case, the signalling of the ROI shall use RTP header extensions as specified in IETF 5285 [95]. The one-byte form of the header shall be used. As such the values for the parameters Position_X, Position_Y, Size_X and Size_Y shall each be indicated using one byte, with the following format:
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The length field takes the value 3 to indicate that 4 bytes follow. If the actual ROI corresponds to one of the pre-defined ROIs, then the following format shall be used:
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