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Introduction

At the last CT3 meeting, ECN interworking procedures for TS 29.163 have been agreed (see Clause 10.2.13.4.3). However, "for AMR if an AVPF feedback message is received from the external IP the handling is not defined."

It was agreed to investigate this issue further. The present contribution presents such an analysis. A related CR is proposed in C3-111366.

Discussion

The main aim of ECN is trigger a reduction of the consumed bandwidth for a media stream when congestion occurs in the network without dropping packages as trigger and thus negatively impacting the quality.

Several means are available for reducing the speech media stream:

· AMR mode control: in lower modes, the size of speech samples in considerable smaller than in the higher modes. However, the size of the IP/UDP/RTP headers of packets is not altered.

· Changing the faming period: adding several speech samples into one IP packet decreases the IP/UDP/RTP header overhead, but increases delay.
· Reducing redundancy: Speech samples may be transmitted several times to protect against packet loss, Several speech samples are then combined into one IP packet (interleaving). Reducing redundancy will thus not reduce the IP/UDP/RTP header overhead, but rather the payload size.

ECN related procedures at the MTSI terminal
From TS 26.114, Clause 7.3.2:

An MTSI client using ECN for speech in RTP sessions may support the RTCP AVPF ECN feedback message and the RTCP XR ECN summary report.  If the MTSI client supports the RTCP AVPF ECN feedback message then the MTSI client shall also support the RTCP XR ECN summary report. 

NOTE:
This can improve the interworking with non-MTSI ECN peers.

When an MTSI client that has negotiated the use of ECN and then receives RTP packets with ECN-CE marks, the MTSI client shall send application specific adaptation requests (RTP CMR or RTCP-APP CMR, as defined in Subclause 10.2.1.5) and shall not send RTCP AVPF ECN feedback messages, even if RTCP AVPF ECN feedback messages were negotiated
Thus, an MTSI client will never send ECN feedback messages, but rather AMR mode control.
However, an MTSI client may support receiving ECN feedback messages for enhanced interworking with non-MTSI peers, and will the react to those messages according to draft-ietf-avtcore-ecn-for-rtp, possibly using any of the means to reduce bandwidth listed above.

Effect of AMR Mode Control

According to TS 26.114, AMR mode control is used by MTSI terminals in reaction to IP congestion notifications.
It will be demonstrated below that this is a suitable means to reduce bandwidth on an air interface where IP header compression is in use, but achieves only much smaller reductions in other cases.

The total IP/UDP/RTP header length is 40 bytes in IPv4, and 60 bytes in IPv6.

· IP header : IPv4 header is 20 bytes long, IPv6 header 40 bytes long 

· UDP header (RFC 768) : 8 bytes long

· RTP header (RFC 3550) : 12 bytes long

Using ROHC (IETF RFC 3095), the compressed RTP/UDP/IP header is 3 bytes long (both for IPv4 and IPv6)
According to RFC 4867, an RTP AMR Payload Header of 10 bits (for bandwidth efficient mode, 1 speech sample and no interleaving) needs to be added and the speech sample itself has 95 bits for the lowest AMR mode (4.75 kbit/sec) and 244 bits for the highest AMR mode (12.2 kbit/sec). This leads to a total payload size of 14 bytes for the lowest AMR mode (4.75 kbit/sec) and 32 bytes for the highest AMR mode (12.2 kbit/sec).
Switching from the highest to the lowest mode thus gives the following bandwidth reduction:

· With IP header compression: 

(3 byte + 14 byte) / (3 byte + 32 byte) 
= 0,49

· For IPv4, without IP header compression:
(40 byte + 14 byte) / (40 byte + 32 byte) 
= 0,75

· For IPv6, without IP header compression:
(60 byte + 14 byte) / (60 byte + 32 byte)
 = 0,80

Conclusions

· AMR mode control, as used by MTSI terminals in reaction to IP congestion notifications, is a suitable means to reduce bandwidth on an air interface where IP header compression is in use, but achieves only much smaller reductions in other cases.

· Interworking a RTCP AVPF ECN feedback message from an external network to an AMR mode control at the TrGW would only lead to insufficient bandwidth reductions to counteract congestion at an external network without IP header compression (that may have triggered the RTCP AVPF ECN feedback message).
· MTSI terminals have optional procedures to handle received ECN feedback messages, and will indicate via SDP if they support those messages.

· It is proposed that a TrGW forwards received RTCP AVPF ECN feedback message from external networks to MTSI terminals, if those terminals indicated support of RTCP AVPF ECN feedback messages.


