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Introduction

Various versions of the rate adaptation framework were presented at the last S4 meeting.  During presentation and offline discussion a number of difficulties regarding the evaluation were discovered.  This document attempts to simplify the framework in some areas (being over specified) while broadening it in others (being too restrictive).  
The framework below will not result in a single figure that can be used to choose a candidate.  It will however simplify comparison.
Proposal:

Usage

This evaluation framework is to be used as a guide when comparing different video rate adaptation proposals.  It does not cover every aspect of rate adaptation (i.e. it contains simplifications) and should be used thereafter.  

Proponents using this evaluation framework are required to provide enough information to enable reproduction of results.
Evaluation Platform Architecture
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Figure 1: Architecture of Evaluation platform.

Video encoder and decoder

The video encoder and decoder in the model need not be a real video encoder and may simply assume packets of a pre-known size.  The ability of the signaling to handle variations in packet size typical to that of video and handle packet sizes typical of video shall also be considered.

Rate adaptation module

The rate adaptation module may exist in the sender, the receiver or a combination of both.  To simplify comparison between proposals, the rate adaptation module should not use information or methods which are independent of the signaling method being evaluated.  For example, algorithms which work equally well for measurement based and request based signaling should not be included.  

Radio Link Variation

The link level throughput data to be used for this model is contained in the files received from RAN1 in [1].  The traces contain the available packet size at each TTI and include varying link conditions.  

Note: The traces are representative for a particular LTE radio configuration should not be taken as representing radio behavior in general.  Results from other configurations or radio technology are welcome for consideration.
The Evaluation framework shall use the traces with the prefix UL for uplink and the prefix DL for downlink.

Scheduling

Scheduling is not accounted for in the traces.  A round robin scheduler, or similar, shall be used with the downlink traces.  Enough users shall be used to create reasonable throughput/congestion rates.
Cell loading variation
Cell loading variation should be tested.  The amount of users shall be increased such that it results in reasonable congestion followed by a decrease in the number of users.  More than one load profile should be evaluated, possibly including stationary maximum loads, immediate drops/peaks, etc.
Comparing Performance

A log file containing the end-to-end delays of each media packet, along with the packet size shall be provided for each test run.

A log file containing the control messages shall be provided.  In case the rate adaptation decision is taken in the sender, and/or not signaled in the reverse direction, then the (target) rate commands that are sent to the video encoder shall be collected.
The performance and robustness of the signaling mechanism under different operating conditions shall be considered. This evaluation should include:

· impact due to lost signaling packet(s)

· impact due to incorrect information in the signaling packet(s)

· bit errors can occur but the values inserted in the signaling packets can also be incorrect

· how fast does the adaptation recover after a lost signaling packet
It shall be possible to reproduce the simulations.  In other words at least the following is required:

1- How the parameters in the signaling are calculated, and 
2- How the rate adaptation module uses this to calculate the target rate.
If the adaptation decision is shared between the sender and receiver (e.g. the sender uses information given by the receiver), the risk for misinterpretation and consequences of misinterpretation shall be evaluated.

As mentioned in the introduction, this evaluation framework is to be used to aid the evaluation of different video rate adaptation proposals.
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