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1. Introduction
At SA2#77 it was determined in Sections 6.2 and 6.3 of [2] that the existing ECN framework for speech in E-UTRA could be re-used for video adaptation in UTRA and E-UTRA.  It was also identified that there are no existing parameters or algorithms specifying how the video sender should react to congestion events, i.e, the detection of ECN-CE markings.  This document proposes parameters for the management of video adaptation based on ECN.
ECN adaptation of video is performed independent of other media component streams (e.g., speech) as each media component will have its own RTP/UDP/IP stream over which the ECN  bits can be set independently.  Therefore the reaction of video to ECN-CE markings are considered independent of ECN markings of the other components.

2. Description of ECN-Based Video Adaptation Parameters

Most of the video adaptation parameters presented are based on the ECN-based speech adaptation parameters specified in [1].  There are some exceptions to account for the following differences between video and speech codecs:
1. Video codecs have a much larger range of data rate operation than speech.

2. Video codecs do not have a concept of “modes” or particular rates at which they operate due to enabling of different encoding algorithms.
Based on these the following modifications to the speech ECN adaptation parameters are proposed:
	INIT_RATE


An initial rate parameter is necessary as the range of operation for a video codec can be quite large and it would not make sense to have the codec always start at the lowest rate or its highest possible rate.

An initial rate parameter would allow the operator to select an intermediate rate value that provides an acceptable level of quality from which the codec can adapt up or down its rate based on the network loading conditions.

	STEP_DOWN


Since video codecs do not have a concept of “codec modes” or any particular data rates at which they operate at, it is necessary to specify by how much the video codec should step down when a congestion event is detected.  It is recommended that the decrease in the data rate be a proportion of the current encoding rate.  This allows the effect of the “rate step down” to have the same proportionate effect on the video rate throughout the whole operating range of the codec.
For example, consider that the STEP_DOWN is set to 20% and the receiver detects a congestion event from ECN-CE markings received from the video sender.  If the receiver has determined that it has been receiving video at 100kbps
 the receiver sends a TMMBR message indicating that the sender should not exceed 80kbps, thus reducing the encoding rate by 20%.

Unlike for voice, the step-down operation is always step-wise and does not support a direct downswitch mode.  This is because the larger operating range of the video codec rate will make the direct downswitch too abrupt a transition based on a single congestion event.  For example, dropping from 128kbps to 16kbps in response to a single ECN-CE marking would be too abrupt and undesirable.


	STEP_UP


Similarly, it is necessary to specify by how much the video codec should step-up when the receiver decides to perform an upswitch.  In this case it is recommended that the increase in data rate be a constant to allow for conservative increases.  Relying on a proportional increase would result a larger increases at higher operating rates which could cause instability in the system/adaptation.
For example, consider that the STEP_UP is set to 5kbps and the receiver decides that it wants the sender to upswitch its rate.  If the receiver has determined that it has been receiving video at 40kbps, the receiver sends a TMMBR message indicating that the sender should not exceed 45kbps.  Although this does not force the sender to use the higher rate since it only indicates a maximum, the expectation is that if the encoder would attempt to exploit this rate limit set above its current transmission rate to improve video quality.
	MIN_RATE


An ECN minimum rate is not defined for video because Rel-10 will support MBR>GBR and the UEs should make use of the GBR to determine the minimum rate for the video transmission.
Defining a minimum rate for ECN can cause undesirable behavior when the MIN_RATE is not set equal to the GBR.  For example, consider the case where operator A configures its mobiles to use a MIN_RATE of 40kbps.  If this mobile roams into operator B’s network which has decided to only guarantee 24kbps for video, the MIN_RATE setting for the mobile will restrict it from operating at the desired GBR for network B.  This could result in packets being dropped and cause severe degradation of the video service due to its susceptibility to packet loss.
The following table lists the proposed parameters to be used to manage ECN-based video adaptation.

	ECN/INIT_RATE (kbps)
	Initial rate of the encoder when sending media at the beginning of the session.  

Default value: the Guaranteed Bit Rate (GBR) when known or the bandwidth negotiated for the session

	ECN/STEP_DOWN (%)
	The proportion by which the encoder rate is reduced relative to its current rate in response to a congestion event.

Default Value: 20%

	ECN/STEP_UP (kbps)
	The increase in encoder rate when an up-switch is made.

Default value: zero

	ECN/INIT_WAIT (ms)
	The waiting time before the first up-switch is attempted in the initial phase of the session, to avoid premature up-switch.

Default value is 500 ms.

	ECN/INIT_UPSWITCH_WAIT (ms)
	This parameter is used in up-switches in the initial phase of the session. Note that the first up-switch in the initial phase uses the ECN/INIT_WAIT time. Only the subsequent up-switches use the ECN/INIT_UPSWITCH_WAIT time.

Default value: 500 ms.

	ECN/CONGESTION_WAIT (ms)
	The waiting time after an ECN-CE marking for which an up-switch shall not be attempted.

A negative value indicates an infinite waiting time, i.e. to prevent up-switch for the whole remaining session.

Default value: 5000 ms

	ECN/CONGESTION_UPSWITCH_ WAIT (ms)
	This parameter is used in up-switches after a congestion event. Note that the first up-switch after a congestion event uses the ECN/CONGESTION_WAIT time. Only the subsequent up-switches use the ECN/CONGESTION_UPSWITCH_WAIT time.

Default value is 5000 ms.


Figure 1 below illustrates how the parameters are used to manage ECN-based video adaptation.  Note that for Release 10, MBR can be set greater than GBR, and it is expected that ECN-triggered adaptation will have the video encoding rate operate between MBR and GBR.
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Figure 1 Rate Trajectory using ECN Video Adaptation Management Parameters
3. Proposal
The above specified parameters for managing ECN-based video adaptation be adopted for managing ECN-based video adaptation in [1].  
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� The receiver does not have explicit knowledge of what rate the video sender is using and must estimate the average bit it receives.
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