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1 Background

The M3A work item addresses configuration of the adaptation for both speech and video, [1]. For speech, a set of parameters are being defined to configure the PLR-based adaptation scheme examples outlined in Annex A of TS 26.114, [2]. The currently defined parameters are described in [3].
It is natural to also be able to configure the ECN-based adaptation in a similar way as being defined for PLR-based adaptation. This contribution presents a set of parameters that could be useful. The parameters should be included in the 3GPP MTSIMA managed object.
2 Basic ECN-based adaptation
Figure 1 shows an example of how ECN can be used for the codec adaptation. The relevant parameters to configure are also shown in the figure.
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Figure 1. Example adaptation using ECN
The bit-rate is typically adapted between an upper limit (high rate) and a lower limit (low rate). The high rate is the same as the maximum rate used for the session, i.e. b=AS in the SDP.

The low rate can be the lowest rate supported by the codec. However, in this example, the low rate is deliberately selected to a bit rate somewhat higher than the lowest codec rate just to show that it is possible to define this parameter in a different way. An operator could, for example, decide that the service quality should not go below AMR5.9 for most normal operation, even during high load. It should be clear that PLR-based adaptation could reduce the codec rate even further, to AMR4.75, but this would happen only for exceptional cases like very poor channel conditions.
The waiting times are used to prevent too early upwards adaptation. A shorter waiting time for the initial part of the session would enable relatively fast upwards adaptation. The upwards adaptation after a congestion period should be fairly conservative to avoid re-creating the congestion. The example therefore uses two different waiting times, one for the up-switch in the start of the session and one for the up-switch after congestion.
The timer after an ECN-CE marking is reset for every new ECN-CE marked packet. The waiting time after a congestion should also be randomized to prevent synchronous up-switch for many UEs.

3 Parameters for configuring ECN-based adaptation
The parameters created from the above example are summarized in the table below.
	Parameter
	Description 

	ECN_usage [Boolean]
	Enable/disable ECN-based adaptation.

	ECN_high_rate [kbps]
	The upper limit for the adaptation.
Corresponds to the Bandwidth parameter already defined for speech in the 3GPP_MTSINP managed object.
No new parameter needs to be added.

	ECN_low_rate [kbps]
	Lower limit used for the ECN-based adaptation.
If this parameter is not defined then ICM shall be used as the low rate.

	ECN_init_wait [ms]
	Waiting time before an up-switch is attempted in the initial phase of the RTP session, used to prevent too early up-switch in the beginning of the session.
The default value is 500 ms.

	ECN_congestion_wait [ms]
	Waiting time before an up-switch is attempted after detecting ECN-CE, used to prevent too early up-switch after congestion
The default value is 5000 ms. A randomization of +/-50% should be used to avoid synchronous up-switch.


4 Discussion

This contribution discusses the use of configuring the ECN-based adaptation in a similar way as currently being specified for PLR-based adaptation in the M3A work item. A basic set of parameters are also described. Further parameters might also be useful.
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