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1 Introduction

At the recent PSM AHG meeting in Munich (January 17th-18th, 2002) Panasonic presented information on an extended RTP Profile for RTCP-based feedback [3]. The comments received on this contribution clearly showed a lot of interest in this extension of RTP/RTCP.  

RTP [1] provides all the necessary mechanisms to restore ordering and timing present at the sender to properly reproduce a media stream at a recipient. The RTCP protocol of RTP provides regular feedback about the overall reception quality from the receiver in the form of receiver reports (RR). However, except for a few payload specific mechanisms [4], in RTP this feedback is restricted to a minimum interval of 5 sec and thus limits the sender to react to changing network conditions in a timely manner. 

Feedback about the transmission quality is commonly used for the sender as a measurement of the network state. Congestion control protocols, such as TFRC, require feedback at least once per round trip time. Thus more feedback than is allowed with current RTP is useful and required.

Actually many existing streaming solutions use already today a more frequent (much less than every 5sec) dialogue between the server and client to feedback network status information. This situation was “acknowledged”  by the IETF and a protocol extension to RTP, the extended  RTP Profile for RTCP-based Feedback [3], was standardized.  As presented in our earlier contribution [5] this draft is ready for WG last call soon, but is not available as an RFC today. 

To avoid situations in which either the PSS-E service will suffer from the current limitations  of RTP or implementations will try to overcome the limitations by using solutions which possibly  are not compliant with the IETF rules later on, we propose to include additional rules for RTCP feedback in the R5 version of TS 26.234. These rules are taken from the AVT draft “Extended RTP Profile for RTCP-based feedback”. The proposed rules and algorithms for unicast sessions are stable since several IETF meetings and will remain unchanged in the final RFC.

In the following section a detailed proposal on the text to be included TS 26.234 for release 5  is given.

2 Proposed Text for TS 26.234

The new RTP profile for extended RTCP-based feedback does not only enable more feedback for unicast, but also for multicast. Most of the profile’s text deals with the multicast case, because it has much stronger requirements and needs stronger mechanisms to avoid possible feedback explosion. For the unicast case, the new RTCP feedback timing rules come down to some very basic extensions. In this proposed text we describe and recommend the use of these basic RTCP extensions. 

The first sub-section defines two additional RTCP compound packets and the second rules how to use them. It is proposed that this text should form an informative annex to TS 26.234.

2.1 Additional compound RTCP Packets

In RTP rules about compound packets for RTCP and their composition are defined. In addition to RTP the following two types of RTCP compound packets are defined

1) Minimal Compound RTCP Feedback Packet, consisting of the following parts:

· optional an Encryption Prefix as defined in RTP

· exactly one Receiver Report or one Sender Report

· exactly one Source Description with only the CNAME item present

2) Full Compound RTCP Packet, consisting of all the messages from the Minimal Compound RTCP Feedback Packet plus any number of additional RTCP packets.

2.2 RTCP Timing Rules

All rules of RTP must be followed until explicitly stated in the following text. 

As in RTP, it is assumed that the data traffic in an RTP session is subject to an aggregate limit called the "session bandwidth". The control traffic should be limited to a small and known fraction of the session bandwidth. It is recommended that the fraction of the session bandwidth allocated to RTCP be fixed at 5%. 

The RTP entity shall maintain the following state variables:

· tn, time of the next scheduled Full Compound RTCP Packet.

· Tp, time of the last Full Compound RTCP Packet that was sent.

· T_rr, interval between two consecutive regularly scheduled Full Compound RTCP Packets, calculated with the algorithm in Section 6.3 of RTP.

· allow_early is a Boolean variable that determines whether the RTP entity is allowed to send an immediate Minimum Compound RTCP Packet.

Note: The first three state variables are introduced in RTP.

The following detailed algorithm shall be used for the transmission of RTCP Packets.
· Initially the RTP entity sets allow_early = true and tn = now + T_rr.
· At reaching the time tn a Full Compound RTCP Packet must be sent. After the transmission the RTP entity must set
· set: tp = tn,
· set: tn = tp + T_rr,
· set: allow_early = true,
· and schedule the next Full Compound RTCP Packet for the time tn.

· If the RTP entity sees the need to send an immediate feedback it checks allow_early. In case of allow_early = false it is not allowed to send an immediate RTCP packet, thus it has to wait for tn to send the information with the next regularly scheduled one. If allow_early = true the RTP entity may send an Minimal Compound RTCP Packet immediately. If it does it must 
· set: allow_early = false,

· cancel the next scheduled Full Compound RTCP Packet from time tn,
· set: tn = tp + 2 * T_rr,
· schedule the next Full Compound RTCP Packet for the time tn.
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