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1 Introduction

The ROI feature was adopted in TS 26.114 during SA4#83 (CR-0318 in S4-150572 / SP150210). Per SA4’s request in the liaison S4-150561 issued during the same SA4 meeting, CT groups have launched a new work item to address the CT impacts of ROI. This work item description was attached to the reply LS in S4-150728 received prior to SA4#84. For the CT WID, CT groups have made an assumption that ROI will not be used when video transcoding, conferencing, or interworking towards CS networks is performed by core network entities and thus no updates of the MRFC and MGCF are required. The justification for their assumption is provided by the following statements (quoting from the reply LS in S4-150728):
“It is also understood that one motivation of the ROI work is to improve video quality by performing zoom operation at the video sender´s side rather than at the receiver´s side. If a transcoding or conferencing node within the network would perform this operation on behalf of the video sender, this advantage would be lost. . As video transcoding is resource-intensive, it is expected that networks do not perform it frequently, and this assumption thus will likely only affect a small percentage of video calls. For conferencing without video transcoding, it could be conceivable to forward ROI requests directly to the sender, but problems due to different conference participants sending conflicting requests would then need to be resolved.”
The CT groups are asking SA4 to provide feedback on the direction they’ve taken and validate their assumptions on the use of ROI. In this paper, we provide a discussion on the use of ROI when video transcoding or conferencing are performed by the core network entities, and describe implications on MRFC and MRFP. 
2 Use of ROI during Transcoding and Conferencing
Conferencing: The ROI feature can be used during conferencing, where depending on the signaled ROI information, the MRFP may choose and send a specific stream, and/or mix streams in a specific manner to fulfill the ROI request. Moreover, the functionality enabled by ROI can be applied to manage output streams managed by an MRFC/MRFP, e.g., pass on any carried ROI information on the individual streams, allow performing PTZ operations on the mixed version of the video, and generate new ROI information depending on the nature of the content mixing. As such, it is desirable for MRFC and MRFP to be ROI-capable to take the appropriate actions. 
Of course, forwarding the ROI requests to the sender(s) may also be preferred depending on the nature of the ROI, but the functionality enabled by ROI should not be limited by this assumption.

Transcoding: 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, unlike the reasoning expressed by the CT liaison, 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.
3 MRFC and MRFP Usage for ROI
The MRFC and the MRFP may support ROI given the uses described in Section 2. As such: 

- Upon receipt of an SDP offer that contains ROI-related SDP attributes (for FECC, ‘Arbitrary ROI’, ‘Pre-defined ROI’ and ‘Sent ROI’), an ROI-capable MFRC can recognize these attributes, and enable the negotiation of these features, and 

- An ROI-capable MRFP can interpret the corresponding RTCP feedback messages and allow RTP header extensions to pass on to the succeeding RTP streams. If the MRFP applies video transcoding, it can keep the ROI information unchanged during the transcoding and copy the received RTP ROI header extension into the succeeding RTP streams after transcoding the associated group of packets. In the conference scenarios when the picture mixing is needed, the MRFP can perform updates on the ROI information, depending on the nature of the mixing, and also generate new ROI information in response to received ROI requests. 
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.
4 Proposal
It is proposal to send a reply liaison to the CT groups considering the inputs above.
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