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Introduction
For interactive techniques that control video quality between UEs to be effective, the possible outcomes of each technique should be known unambiguously, although they need not be mandated. Since the usage of AVPF NACK and PLI is currently not clearly specified, introducing additional messages for rate adaptation might make it more difficult to coordinate available techniques and maintain video quality over a wide range of situations. We suggest complementing the specifications with some exemplary actions, as well as their limitations, so that operators and UE vendors employ the messages more efficiently and confidently.
Specifications of AVPF NACK and PLI in MTSI

From 7.3.3 of [1] (Data transport – RTCP usage – Video):
An MTSI terminal receiving NACK or PLI should take appropriate action to improve the situation for the terminal that sent NACK or PLI, although no action is mandated nor specified.
From 9.3 of [1] (Packet-loss handling - Video):
AVPF NACK messages are used by MTSI terminals to indicate non-received RTP packets for video (see clause 7.3.3). An MTSI terminal transmitting video can use this information, as well as the AVPF Picture Loss Indication (PLI), to accommodate for losses in the encoding process. See also clause 7.5.2.2 on error-resilient video coding,
From 7.3.3 of [1], it might be speculated that AVPF NACK and PLI were introduced to MTSI, to offer mechanisms similar to the intra-refreshing of 3G-324M with videoFastUpdatePicture command, i.e., asking the far-end to encode an I-frame immediately to stop the error propagation [2], [3]. However, from 9.3 of [1], many readers would question how the losses in the video encoding process of conversational services, such as MTSI, can be accommodated by transmitting the messages to the far-end. In 7.5.2.2 of [1], explained are the segmentation and packetization strategies for video, which UE developers should follow, regardless of the messages.
Comments

To many readers, the above specifications might not convey enough information or confidence in using AVPF NACK and PLI. Clarifying the specifications in 9.3 of [1] with some easier examples and removing the comment on clause 7.5.2.2 will enable a clearer understanding of the messages. Unless operators and UE vendors do not share similar ideas on the use of these messages and other ones for rate adaptation, maintaining consistent video quality, even at similar link conditions and bit-rates, will be very difficult. AVPF NACK and PLI are generally not considered for (slow) rate adaptation but suggested as the requests for (quick) action of video encoder to stop visible error propagation in video decoder. The necessity of such actions in MTSI and field experiences of similar procedures in 3G-324M would provide additional insight into the determination of such examples.
Necessity of Intra-refreshing in MTSI
In 3G-324M, if the request for intra-refreshing is not granted or lost during transmission, error propagation can continue, in some cases longer than 10 seconds. Therefore during MTSI’s initial deployment stage where the bit-rate for video is low, or communication with 3G-324M via a MGW, responding to AVPF NACK or PLI by encoding one or more I-frames immediately can be essential to enable transparent user experiences. As the bit-rate for video increases, the necessity of intra-refreshing will decrease since the visual cost of encoding I-frames also decreases and more frequent encoding is allowed.
Limitation of Intra-refreshing in 3G-324M

Although the intra-refreshing of 3G-324M plays a key role in the control of video quality, it also requires caution in the implementation, since unnecessary intra-refreshing can also reduce the video quality. With a fixed low bit-rate, encoding an I-frame requires either skipping several P-frames or results in a lower image quality than that can be achieved with a P-frame of similar size (in bits). For UEs  that encode an I-frame per 1~2 seconds, sending videoFastUpdatePicture command might instead reduce the video quality since a periodically-encoded I-frame might arrive earlier than the requested I-frame, which does little but degrades the video quality.
Suggestions
In MTSI, using AVPF NACK or PLI to stop error propagation will be inevitable for significant period. However, as in 3G-324M, such actions can reduce the video quality if implemented without consideration of the limitations. Based on these findings, Samsung asks SA4 to discuss the following changes in the specifications of AVPF NACK and PLI.
In 7.3.3 of [1], the suggested changes are
An MTSI terminal receiving NACK or PLI should take appropriate action to improve the situation for the terminal that sent NACK or PLI, although no action is mandated nor specified.
->

An MTSI terminal receiving NACK or PLI should take appropriate action to improve the situation for the terminal that sent NACK or PLI, although no action is mandated.
In 9.3 of [1], the suggested changes are
AVPF NACK messages are used by MTSI terminals to indicate non-received RTP packets for video (see clause 7.3.3). An MTSI terminal transmitting video can use this information, as well as the AVPF Picture Loss Indication (PLI), to accommodate for losses in the encoding process. See also clause 7.5.2.2 on error-resilient video coding,

->
AVPF NACK messages are used by MTSI terminals to indicate non-received RTP packets for video (see clause 7.3.3). An MTSI terminal transmitting video can use this information, as well as the AVPF Picture Loss Indication (PLI), to limit error propagation in video decoding process, for example, by encoding one or more I-frames at an earliest opportunity. This action is recommended only when the result of this activity is assumed to recover video quality earlier or better than maintaining current encoding procedure. It is also cautioned that it might be a better strategy not to send or react to NACK or PLI, if I-frames are being encoded frequently enough. When NACK or PLI is received from multiple UEs, the action should be determined based on the expected effects on all UEs involved.
Previously it was avoided mentioning “encoding I-frames” exclusively, but Samsung’s opinion is that unless some examples with their limitations are presented, UE developers might keep using current methodologies and the quality degradation in 3G-324M might persist in MTSI. Moreover, phasing out the messages when they are not necessary will also be difficult. The above draft is only a possibility and SA4’s attention on clarifying the usage of AVPF NACK and PLI is required.
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