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1 Introduction
When the reply LS to CT groups on ROI was produced during SA4#84 (resulting in approved LS in S4-150820), the use of ROI during conferencing and transcoding was discussed, and in regards to transcoding it was stated in the LS that:
·   The ROI feature is relevant for transcoding, and therefore updates of MRFC and MRFP would be desirable. The 3GPP specifications TS 23.333 and 29.333 can be updated accordingly to provide support for carriage of ROI information over the interfaces relating to MRFC and MRFP.
·   The ROI feature can be used during transcoding, as long as both ends of the link (video sender client and video receiver client) are ROI capable. The fact that a transcoder is in the middle does not prevent the use of the ROI feature, and transcoder can be capable of recognizing the ROI-related attributes and passing on any ROI information to the succeeding RTP streams. Moreover, the transcoding node within the network would not necessarily be required to perform any additional ROI-based encode operations, those operations can still be performed by the video sender client as long as it supports ROI as specified in TS 26.114.

·   If the MRFP applies video transcoding without changing the video resolution, it can keep the ROI information unchanged during the transcoding.
In this discussion paper, we provide a brief gap analysis on the use of ROI during transcoding, and describe a few proposed clarifications for consideration into TS 26.114.

2 Gap Analysis
From an SDP-based capability negotiation and RTP/RTCP based signalling point of view, all four of the ROI modes, namely ‘FECC’, ‘Arbitrary ROI’, ‘Pre-defined ROI’ and ‘Sent ROI’ can be negotiated and used during transcoding scenarios involving communication across MTSI clients. The related signalling is already specified in TS 26.114. In that sense, the existing tools in TS 26.114 provide the means to fulfil transcoding usage requirements and no changes are necessary from a signalling point of view.
The only issue in the transcoding context is how to pass ROI information when the video resolution is changed during transcoding. The ROI information as currently defined in TS 26.114 is composed of the following 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 horizontal size of the ROI area covered in the original content in units of pixels

-
Size_Y - specifies the vertical size of the ROI area covered in the original content in units of pixels
As a consequence, since the ROI information is expressed in units of pixels, if the video resolution is changed during transcoding, the passed ROI information for the outgoing video stream should not be identical to the incoming ROI information (for the incoming video stream) and therefore suitable adjustments on ROI have to be made at the transcoding entity, i.e., MRFP, in order to ensure the consistent relationship between the ROI and video resolution as far as the outgoing video stream is concerned.
TS 26.114 should provide guidelines on this issue and such guidelines can then also be shared with the CT groups so that MRFC/MRFP functionality can also be specified accordingly. 

3 Proposal
We propose to agree on the gap analysis described in Section 2 and include further guidelines on ROI usage in TS 26.114 in order to address the identified gap. 
In particular, we also propose that SA4 discusses and decides between the following two alternative solutions to resolve the identified gap, and we will accordingly provide the necessary modifications in TS 26.114 in a CR.
Solution A: Do not change the ROI information format and stick with units of pixels as currently defined in TS 26.114. As such, if transcoding occurs with a change in the video resolution, ROI information should be adjusted to align with the new video resolution, and associated ROI parameters Position_X, Position Y, Size_X and Size_Y should be scaled accordingly. A possible mapping rule is as follows:

·    Assume transcoding occurs with incoming video of resolution Res_X1 x Res_Y1 and outgoing video of resolution Res_X2 x Res_Y2. 

·    Also assume that the ROI information for the incoming video is expressed by the parameters Position_X1, Position Y1, Size_X1 and Size_Y1. 

·    Then the ROI information for the outgoing video can be expressed by the parameters:
Position_X2 = floor (Position_X1 * Res_X2 / Res_X1)

Position_Y2 = floor (Position_Y1 * Res_Y2 / Res_Y1) 

Size_X2 = floor (Size_X1 * Res_X2 / Res_X1)

Size_Y2 = floor (Size_Y1 * Res_Y2 / Res_Y1) 

Solution B: Redefine the ROI information format such that it is agnostic of the video resolution. As such, ROI information would be passed on identically from the incoming video stream to the outgoing video stream, and would not require a change or adjustment during transcoding even if the video resolution changes. A possible ROI information format is based on the use of the fixed-point coordinate system in [0,1] as follows:
-   Position_X - specifies the x-coordinate for the upper left corner of the ROI area covered in the original content in fixed-point coordinate units in the range of [0,1], with the k-th bit indicating a fractional contribution of 2^(-k)
-
Position_Y - specifies the y-coordinate for the upper left corner of the ROI area covered in the original content in fixed-point coordinate units in the range of  [0,1], with the k-th bit indicating a fractional contribution of 2^(-k)
-
Size_X - specifies the horizontal size of the ROI area covered in the original content in fixed-point coordinate units in the range of [0,1], with the k-th bit indicating a fractional contribution of 2^(-k)
-
Size_Y - specifies the vertical size of the ROI area covered in the original content in fixed-point coordinate units in the range of [0,1], with the k-th bit indicating a fractional contribution of 2^(-k)
As such, for a content of resolution Res_X x Res_Y, the ROI in units of pixels would be expressed by the respective ROI parameters floor (Res_X * Position_X), floor (Res_Y * Position_Y), floor (Res_X * Size_X) and floor (Res_Y * Size_Y).
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