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*** Start change 9 ***

7.5.4 
ECN usage in RTP sessions

NOTE:
The support for ECN is limited to speech.

Once the ECN negotiation has been completed as defined in Clause 6.2.8, then only ECT(0) shall be used [x1], and for an RTP stream for which ECN usage has been negotiated a sending MTSI client shall set ECT(0) in each and every packet until either of the following events occurs:

a. The  MTSI client is transmitting at the highest encoding rate for the session

b. The MTSI client receives a  rate request to adjust its encoding rate

After either of these events occurs, the sending MTSI client should no longer mark with ECT(0) the packets it sends.
Handling of ECN Congestion Experience (ECN-CE) marked packets is described in clause 10.

Editor’s note: The disabling of ECN is FFS.
*** End change 9 ***

*** Start change 10 ***

10
Adaptation

10.1
General

Adaptive mechanisms are used to optimize the session quality given the current transport characteristics. The mechanisms provided in MTSI are bit-rate, packet-rate and error resilience adaptation. These mechanisms can be used in different ways; however, they should only be used when the result of the adaptation is assumed to increase the session quality even if e.g. the source bit-rate is reduced.

Adaptive mechanisms that act upon measured or signalled changes in the transport channel characteristics may be used in a conservative manner. Examples of measured changes in transport characteristics are variations in Packet Loss Rate (PLR) and delay jitter. Examples of signalled changes in transport characteristics is ECN Congestion Experienced (ECN-CE) marking in IP packet headers. A conservative use of adaptation is characterized by a fast response to degrading conditions, and a slower, careful upwards adaptation intended to return the session media settings to the original default state of the session. The long-term goal of any adaptive mechanism is assumed to be a restoration of the session quality to the originally negotiated quality. The short-term goal is to maximize the session quality given the current transport characteristics, even if that means than the adapted state of the session will give a lower session quality compared to the session default state if transported on an undisturbed channel.

10.2
Speech

10.2.0
General
The adaptation of the speech media stream includes: adapting the codec bit rate; adapting the frame aggregation (number of non-redundant frames included in each packet); and adapting the redundancy level (number of times that a frame is transmitted).

Editor’s note: The Ericsson CR had the following: “The session bit-rate is typically adapted between a “high rate” and a “low rate”, depending on the network load and/or measured transport performance. The high rate delivers the highest possible service quality, given the selected codec. The low rate is selected based on several factors, for example: lowest acceptable service quality; low resource utilization; and required robustness to channel errors.” It is FFS to decide whether to insert it here.

The request to perform adaptation can be triggered in several ways. A receiving MTSI client in terminal continuously evaluates the transmission performance by calculating the packet loss rate and possibly other metrics related to the transmission quality like delay jitter. In addition, the network may also mark packets with ECN Congestion Experienced (ECN-CE) codepoints if the clients have negotiated use of ECN for rate adaptation, see clause 10.5.

A receiving MTSI client in terminal that determines that the performance is insufficient, for example due to high packet loss rate, sends an adaptation request to the sender.
Upon negotiation of ECN a receiving MTSI client in terminal shall examine the ECN bits of the first RTP media packet it receives for the  media stream and perform the following based on the setting of the ECN bits:

a. If the ECN bits in the first RTP media packet received are not set to the ECN-CE codepoint the receiving MTSI client in terminal shall not limit the media sender’s rate based on any ECN markings for the remainder of the session.

b. If the ECN bits in the first RTP media packet received are set to the ECN-CE codepoint the receiving MTSI client in terminal shall send a request to the media sender to transmit at the ECN_low_rate.  The receiving MTSI client in terminal should perform no more procedures based on the reception of ECN bits for the remainder of the session.

An MTSI client in terminal sending speech and receiving an adaptation request should adapt to the indicated format in the adaptation request within 200ms.

NOTE:
For AMR and AMR-WB the session setup for inter-working scenarios with CS UTRAN and GERAN is likely to limit the codec mode changes by using the mode-set, mode-change-period and/or mode-change-neigbor attributes. The adaptation request may suggest a change regardless of these attributes. The sender however has to comply with these limitations.

The protocol used for sending adaptation requests is the same for adaptation in response to measured poor performance and adaptation in response to receiving ECN-CE markings. For the AMR and AMR-WB codecs these requests are described in Clause 10.2.1. Clause 10.2.2 gives a few examples of how this signalling mechanism can be used.
For other codecs that do not use the signalling described in Clause 10.2.1., the receiving MTSI client in terminal should use in-band RTP signalling requests if available for the selected codec.  If in-band RTP signaling requests are not available for the selected codec the receiving MTSI client should use the TMMBR message to send adaptation requests to the sender. 

An example adaptation scheme is described in Annex C.

Editor’s note:
The adaptation scheme in Annex C needs to be updated to include handling of ECN-CE.
*** End change 10 ***

*** Start change 19 ***

Editor’s note: Agreed that it would be good to have an example here. Wording might need improvements, especially in the indicated places. This annex is FFS.

C.1.3.5
Adaptation when using ECN

This example shows how ECN usage triggers codec bit-rate adaptation at call set-up. ECN can be used in combination with other adaptation triggers, for example packet loss rate based adaptation schemes, but this is not included in this example.

Figure C.x shows how the codec rate changes over the session if there is no congestion and therefore no ECN-CE marking (and no packet losses). The codec modes that can be used during the session are negotiated at session setup. In this case it is assumed that the recommended four AMR {4.75, 5.9, 7.4 and 12,2} kbps codec modes can be used in the session. In this example, it is assumed that the “high rate” corresponds to AMR 12.2 kbps and “low rate” corresponds to AMR 5.9 kbps, see Clause 10.2.0.

NOTE:
ECN can also be used for AMR-WB in a corresponding way, with the difference that the high and low rates would be selected based on the AMR-WB codec mode rates.
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Figure C.x: Example of codec mode usage in a session

The session starts with the Initial Codec Mode (ICM), i.e. the AMR 5.9 kbps codec mode, see Clause 7.5.2.1.6. The receiving MTSI client evaluates the performance, for example by measuring the packet loss rate and detecting if the first received RTP media packet is ECN-CE marked, and adapts the codec mode upwards (by sending adaptation requests back to the sender) in steps if the first received packet was not ECN-CE marked and no (or only marginal) performance problems are detected. In this case, this means that the MTSI client starts using the AMR 5.9 kbps mode, then switches to the AMR 7.4 kbps mode and then to the AMR 12.2 kbps mode.

The step-wise upswitching is used because the receiving MTSI client does not know whether the new and higher rate is sustainable or not. 
Figure C.y shows how ECN-CE marked packets may trigger codec adaptation.
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Figure C.y: Example of how ECN may trigger codec adaptation

Again, the session starts with ICM, i.e. the AMR 5.9 kbps codec mode. The MTSI client evaluates the performance, for example the packet loss rate and/or detects that that first received RTP media packet is ECN-CE marked , and requests the sender to transmit at the “low rate.”  








*** End change 19 ***
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