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9.3
Video

9.3.1
General
MTSI clients can use the following mechanisms to recover from packet losses: 

· AVPF Generic NACK and Picture Loss Indication (PLI) feedback messages 

· RTP Retransmission 
· Forward Error Correction (FEC) 
These mechanisms offer different performance tradeoff according to channel conditions: end-to-end delay, bandwidth, rate and profile of packet losses. 
AVPF NACK messages are used by MTSI clients to indicate non-received RTP packets for video (see clause 7.3.3). An MTSI client transmitting video can use this information, as well as the AVPF Picture Loss Indication (PLI), to at its earliest opportunity take appropriate action to recover video from errors for the MTSI client that sent the NACK or PLI message. Recovery from error action is defined as sending a recovery picture that is equivalent to a good frame in clause 16.2.1 or sending Gradual Decoder Refresh (GDR) that results in a good frame.  Requirements and recommendations for packet loss handling are described below. 
Recommendation regarding usage under various channel conditions of error recovery mechanisms available for MTSI clients are provided in clause 9.3.4.
9.3.2
Receiver behaviour

When NACK and PLI have been negotiated for the session then an MTSI client in terminal receiving media:

-
shall immediately queue a NACK message for RTCP scheduling upon detection of first error after decoding a good frame.

-
should repeat queuing NACK messages for RTCP scheduling after an RWT duration if recovery picture does not arrive.

-
shall queue a PLI message for RTCP scheduling if a recovery picture does not arrive in two RWT duration, and shall then stop sending NACK messages that relate to the same data as that PLI. 

-
shall repeat queuing PLI messages for RTCP scheduling after an RWT duration if the initially requested recovery picture does not arrive.

Receiver may report more losses or repeat messages if it deems necessary. As a minimum requirement on the receiver side, it shall support the capability of picture level error detection or tracking in ord
er to stop reporting of prior losses from the recovery point.

Annex P.2 gives further description of receiver behaviour for error correction.

9.3.3
Sender behaviour

When NACK and PLI have been negotiated for the session then an MTSI client in terminal sending media:

-
shall send a recovery picture or Gradual Decoder Refresh (GDR) upon receiving NACK message if loss indicated by the message corresponds to error in a reference picture within 500 ms. If a recovery picture corresponding to the NACK message was sent prior to reception of the NACK message by less than RWT duration, the sender does not have to respond to this particular NACK message. 

-
shall send an Instantaneous Decoder Refresh (IDR) or GDR picture upon receiving PLI message within 500 ms. 

-
should not respond to incoming NACK or PLI messages within RWT duration of the same message type indicating the same loss from the reception of the initial feedback message triggered by the onset of the loss.
IDR picture is an intra picture where pictures following the IDR picture can be decoded without referring (inter prediction) to pictures decoded prior to IDR picture. This corresponds to IDR pictures in H.264 and HEVC. GDR is performing intra refresh by distributing intra picture data over N pictures. At the end of N pictures from the start of GDR all macroblock regions are intra coded (refreshed) generating a good frame. Similar to IDR case, if intra picture or GDR is used as a recovery mechanism, the pictures following the intra picture or the GDR pictures should not reference pictures decoded prior to these pictures. An MTSI client in terminal sending video shall obey the rate restrictions imposed by the video rate adaptation specified in clause 10.3.

Annex P.2 gives further description of sender behaviour for error correction. 

9.3.4
Recommendations for packet loss recovery mechanisms usage

· FEC is recommended to be used to provide robustness against moderate packet loss rates at high delay scenario. FEC can especially handle random losses and short burst losses and be beneficial in environments with high packet loss rates and/or high delay (RTT). Use of FEC may not be appropriate when packet losses are caused by insufficient throughput (over radio access or due to congestions in network) since it introduces some bit rate overhead. In order to compensate for bit rate overhead, FEC should be used with efficient rate adaptation mechanisms to reduce the source bit rate according to channel conditions and not increase the total RTP bitrate. FEC must be used in combination with other mechanisms to handle the error cases that cannot be recovered by FEC. 

· Retransmission in combination with FEC should be used for low RTT case with relatively high packet loss since retransmission can efficiently handle the FEC failure case. 

· Generic NACK based recovery in combination with FEC should be used for high RTT, relatively high packet loss conditions since generic NACK based recovery does not introduce additional delay. 

· Selective retransmission is recommended to be used under low delay (RTT) and low failure (loss) rate conditions. Retransmission needs to ensure that retransmitted packets arrive in time to meet delay requirements of the end to end system. Higher packet loss rates may cause loss of retransmitted packets, hence leading to larger end to end delay.

· Existing generic NACK and PLI based error correction mechanism are recommended to be used in combination with FEC or selective retransmission or under low packet loss rates with high RTT conditions. Generic NACK message can be used for indication of packets to be retransmitted as well as informing the sender of loss of particular RTP packets for sender to take necessary actions to recover from errors. 
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