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Introduction

In a previous conference call of the IEEE 802.20 Evaluation Criteria correspondence group, subsection 3.2 was discussed in an attempt to clarify the required performance metrics as described in the current text [1]. The first part of this contribution describes a slightly different performance metrics which should provide additional information for the evaluation of technology. 
The second issue that will be addressed in this contribution is related to subsection 4.3.8 where the streaming video source rate is specified to be 32 kbps in the current text [1]. A comment from the Interim meeting in September has requested for a clarification or reference on the streaming video source rate. 
Proposed text changes to subsection 3.2 

3.2   Performance metrics

FER vs. SINR is the product of link-level simulations.  Systems with adaptive modulation should produce a set of curves (one curve per modulation and coding class).  A second family of curves is the link-level throughput vs. SINR.  The link-level throughput is derived by combining the FER from the first curve with the corresponding data rate supported by each of the modulation classes.
As an example, if “T” is the frame duration in seconds, and “n” is the number of information bits/frame supported by a modulation coding class, then the corresponding throughput at a given FER is:
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Alternatively, throughput can also be computed from the bit error rate (BER) using the above formula with T = symbol time, n = number of bits/symbol, and FER replaced by BER. The plots shown below in Figs. 1 & 2 illustrate the BER vs SNR performance and the corresponding throughput vs SNR performance. The performance bounds for uncoded modulation classes: QPSK, 16-QAM and 64-QAM are shown with the assumption of symbol time = 1 s.
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Fig. 1
Uncoded Bit Error Rate Performance Bounds
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Fig. 2
Throughput of various modulation classes based on the BER performance bounds in Fig. 1
Source video data rate for video streaming traffic model
In subsection 4.3.8 video streaming of the evaluation criteria document [1], a video source rate of 32 kbps is specified. This value is found to be the same as the one used in the video streaming model in [2]. 
After a brief information search, it is found that the state-of-the-art video streaming data rate is much higher than the value specified in the evaluation criteria document. The following is a summary of the findings:
1. In [3], the requirements for video streaming has been summarized and classified into:

· Low Quality: 64 – 500 kbps

· High Quality: 1.5 – 10 Mbps

2. The Internet video streaming data rate adopted by 802.11n evaluation methodology is: 0.1 – 4 Mbps [4]. 
3. From a different source of information [5], the requirements for PC streaming (Real, WMA etc.) are specified as follows:

· Standard Definition: 500 kbps – 2 Mbps

· High Definition: 7-10 Mbps

Based on the above information, it is recommended that the video source rate used for the video streaming model in evaluation criteria document should be increased from 32 kbps to a value that is consistent with the expected typical video streaming data rate.
References

1.  “IEEE 802.20 Evaluation Criteria Document Version 12”, Nov 11, 2004.
2. 3GPP2/TSG-C.R1002, “1xEV-DV Evaluation Methodology (V14)”, June 2003.
3. “IEEE 802.11-03/534r0, Application requirements for AV and voice”, July 2003.
4. “IEEE 802.11-03/802r15, IEEE P802.11 Wireless LANs usage models”. 
5. “Bandwidth requirements for different audio and video streams - CableHomeTM Project”, Cable Labs. 
_1161869476.unknown

