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1 Introduction

Monitoring the RTP transport of media data gives applications the possibility to increase the performance and quality of the media service. Possible actions in reply to transmission measurements could be e.g. changing codec modes, parameters, bit rate, packet size, etc, in order to adjust the properties of the transmitted data flow appropriately. Feedback from the receiver to the sender about the received quality of service is an essential part of monitoring the transmission. 

RTCP, RTP’s companion protocol for the control of the transmission, provides feedback in general. On a regular basis receiver reports are sent, which contain information about the received data, e.g. number of received packets or fraction of lost packets. While this information is very useful, the interval in which it is allowed to be sent is quite large. The interval is variable and depending on different parameters of the RTP session, but at least five seconds. As this limitation of RTCP feedback is required for RTP to scale to large multicast groups,  unicast applications could greatly benefit from more frequent feedback.

This drawback was identified in the IETF within the AVT working group. A new profile of RTP is to be standardised, namely “Extended RTP Profile for RTCP-based Feedback” or AVPF profile, to enhance the feedback possibilities of RTCP in unicast or small multicast groups (see [1] for details).

2 RTCP Timing Rules

The RTCP interval is the time between two consecutive regularly sent RTCP packets. According to RTP [2] and the AV Profile [3] this interval is calculated as a function of the RTP session bandwidth and the number and kind of session members. Thereby a fixed fraction of the RTP bandwidth is allocated to RTCP (recommended to 5%). All session members share this allocated RTCP bandwidth and thus have to calculate their RTCP interval accordingly. The minimum interval is however five seconds. 

The new AVPF profile [1] is different from that in two ways:

1. The minimum interval of 5 seconds is omitted. I.e. if the receiver calculates according to the formulas given in RTP an RTCP interval, it sends its receiver reports in general with this interval, regardless whether it is more or less than 5 seconds.

2. The receiver is allowed to send “Early Packets”. If the receiver detects the need to send feedback and the last packet it has sent was a regularly scheduled receiver report, it is allowed to send an early packet. Thereafter it has to reschedule the next regular receiver report, in order to achieve the same average RTCP bit rate than without the Early Packet. After the regular and rescheduled receiver report was sent the receiver would be allowed to send another Early Packet. (For unicast sessions the Early Packets are sent immediately after it was checked that it is allowed. For multicast sessions, the receiver have to wait a random interval to check if other receivers might want to report the same event and thus to prevent feedback explosion.)

The following figure explains a typical behaviour of a receiver using the AVPF timing rules:
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Figure 1: Receiver’s sending behaviour using AVPF

The new AVPF profile is defined for unicast and small multicast groups. Using the profile for  unicast connections makes the algorithm as simple as described above, i.e. if a receiver sees the need to send feedback and the last packet sent was a regularly scheduled one, it can immediately send an Early Packet. The reporting delay is therefore decreased to zero in most of the cases. For multicast an additional random delay is introduced to prevent feedback synchronization of all receivers.

Most of the AVPF specification deals with this random waiting time in multicast groups. The unicast part is simple (as the waiting time is always zero) and easy to implement.

3 Examples

3.1 Scenario

Let us assume a 64kbps RTP session. Packets are sent on the average every 50ms and are of an average size of 400 Byte (including RTP/UDP/IP header). The average packet loss rate is assumed to be 5% and the receiver should report the losses plus additional regular receiver reports. The RTCP feedback packets are assumed to be 100 Byte including RTCP/UDP/IP header.

3.2 Feedback with normal RTP and AV Profile

5% of the session bandwidth is allocated for RTCP, which is 3.2kbps. Half of the RTCP bandwidth is used for receiver feedback, the other half for sender reports. The calculated interval for the feedback is thus 250ms. However it is set to the minimum interval of 5 seconds. That means feedback is possible at a rate of 5 seconds and reports of loss events have to be delayed in most of the cases. 

3.3 Feedback with RTP and AVPF Profile (new profile)

The regular interval for RTCP feedback is calculated as above, i.e. 250ms. As there is no minimum interval, feedback is sent regularly with this interval. Additionally it is possible to send an early feedback packet without waiting for the next regularly scheduled one. Therefore most of the loss events can be reported immediately.  

4 Status in the IETF

AVPF is standardised in the AVT working group of the IETF. It was first presented at the 48th IETF meeting in Pittsburgh (August 2000) as "RTCP based Feedback for Predictive Video Coding". In the following meetings it was decided to merge the proposal with other feedback enhancements and make it a new RTP profile. In the 50th IETF Meeting in Minneapolis (March2001) the merged proposal was adopted as an IETF AVT work item. In the 52nd IETF Meeting in Salt Lake City (December 2001) the work was considered to be nearly finished and a Last Call can be expected soon. 

Quote from the preliminary meeting minutes of the 52nd IETF Meeting in Salt Lake City (December 2001) : 

Extended RTP Profile for RTCP-based Feedback


An open issue was resolved for the profile specification


(draft-ietf-avt-rtcp-feedback-01.txt) at this meeting.  When


the draft is updated, it will be ready for wg last call.
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