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1 Introduction
The new SA4 work item on IMS Multimedia Telephony is to specify a basic PS service supporting conversational speech, video and text. The goal is necessary to specify the media handling and behaviour, among others, packet loss handling and concealment, rate adaptation, and media related end-2-end signalling. To identify the performance of different technologies it is expected that testing and experiments will be necessary, similar as done for previous work in SA4. Simulation tools and simulation methods need to be established for this purpose. Therefore, we propose a modified simulation approach to obtain meaningful results and to draw practical and relevant conclusions for media handling and interaction in multimedia telephony services over IMS.
2 File-Based Simulation Approach
2.1 Recent SA4 Simulation approaches
SA4 has used or is using file-based testing and simulation approaches recently for example for the audio codec characterization in TR26.914 and for the generation of the minimum performance requirements for video. For convenience the file-based testing environment as proposed for the video WI is depicted in Figure 1. Thereby, a file is generated by each processing unit, indicated with flags and numbers in the figure. For an individual test files are for example generates in the order 1, 2, 3, 4, 5, and 6. The performance metrics are in general generated by applying files 2, 4, and 6 to a quality assessment tool.
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Figure 1 Overview Testing Environment for video WI
This file based approach also supports the handling of media timing information by handing auxiliary data with packets and media units.
2.2 Principles and Problems

To identify the problems in a conversational environment Figure 2 shows the principle of a file-based simulation approach. Data from a file is processed by some module 1 and entirely written to new file. Along with the file data itself, some auxiliary timing information is handed over which is used by the next module, which again processes an entire data file.
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Figure 2 File-based Simulation Approach

This approach is sufficient in case of unidirectional transmission, e.g. in case of MBMS. However, in case of bidirectional communication, especially in case of conversational applications, this approach has some significant drawbacks. The main problem is that the modules do not interact with each other in a backward direction, e.g. if module 2 changes the state, then module 1 might want to or has to change its state accordingly. This prevents proper simulation and assessment as for example
· the use and reaction of media encoders to feedback messages gathered at the receiver or from the network cannot be assessed, 
· the influence of delay and losses of feedback messages on the reverse channel cannot be simulated,

· the behaviour of the system for changing transmission and load conditions cannot be evaluated, especially for the purpose of rate adaptation, etc.

· etc.

Therefore, we propose that an adjusted simulation approach is adopted which allows to address these issues to obtain meaningful results and to draw practical and relevant conclusions for media handling and interaction in multimedia telephony services over IMS.  

3 Interactive Simulation Approach Principle
To address the problems identified in section 2, we propose a new simulation approach. The principle of the simulation system is shown in Figure 3. Compared to the file-based approach as shown in Figure 1 media encoder, forward channel, media decoder, and backward channel are controlled by a central controller with the main task of properly scheduling the operations in the simulation environment. Preprocessing and quality evaluation is still done offline as for example user interaction with the played out content will not be dealt with in this WI.

[image: image3]
Figure 3 Proposed simulation enviroment
In addition to file interfaces, the simulation system also includes data queues and control queues which can for example be implemented by Linux/Unix interprocess communication (IPC) queues. The following basic operations are carried out

· The video or media source is available in a file (indicated by interface 1) which might be preprocessed, e.g. subsampled, to obtain a preprocessed file 2.

· Then the control unit initiates the encoder with the simulation start time, in general time 0. This initial time corresponds to the availability of the first media unit to the encoder. The encoder executes all necessary processing which is due until time 0, e.g. take video frame up to time 0 from file 2, compress it and outputs all necessary information in data queue A. The media encoder writes the encoded and reconstructed media sample, i.e. the video frame, with appropriate timing information to file 4. Finally, it sends an acknowledgement to the controller for completion of its tasks and becomes inactive.

· Then, the controller triggers the forward channel with the same time stamp 0. The channel checks the input data queue and processes all information and outputs data, if any data is available for the output data queue B. Finally, it sends an acknowledgement to the controller for completion of its tasks and becomes inactive.

· Likewise the controller sequentially (after receiving an ACK for completion) triggers media decoder and backward channel with the same timestamp 0. The media decoder writes all decoded media samples, e.g. video frames, with appropriate timing information to file 6. 

· After receiving the ACK of the backward channel it increments the timestamp by some minimum time increment in the system. The minimum time increment is the minimum time difference for a module to process.
· The round robin scheduling of encoder, forward channel, decoder and backward channel continues until the controller has received a completion signal from all modules.
· The quality assessment is then done offline based on files 2, 4, and 6.
The modules operating in this environment need to be modified to support:
· IPC on data queues

· IPC with the controller.
Speed optimizations of the simulation environment are possible, e.g. by modules forwarding wake up times for the next operation, etc.

4 Example
To show the validity and the necessity of the approach, we have done a simple experiment with the above framework. For a typical test scenario for the generation of the video codec performance requirements we have used the proposed setting from S4-050722 for the random intra refresh. The corresponding results for the average PSNR (blue, solid) and the PSNR of the average MSE (red, dashed) are shown in Figure 4 for different RLC-PDU loss rates. 

For the second set of experiments we have used the above framework. RTCP feedback messages were used to report experienced loss rates from the decoder to the encoder. The encoder adjusted its intra refresh rate to the reported loss rates. The mapping of loss rates to intra refresh rates was done purely heuristically. Corresponding results for the average PSNR (green, solid) and the PSNR of the average MSE (light blue, dashed) are also shown in Figure 4 for different RLC-PDU loss rates. 


[image: image4]
Figure 4
This simple scheme already shows the benefits of exploiting feedback in the system, but also the necessity to integrate such protocol features into the simulation environment.
5 Proposals
We propose to adopt the simulation principle for the evaluation and characterization of media codecs, protocols, rate adaptation algorithms, e2e signalling, and packet loss handling schemes for bidirectional services in the new SA4 work item on IMS Multimedia Telephony. BenQ mobile is committed to contribute to the generation of such a simulation environment.
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