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Abstract

The CCI model included in the usage models document, 11-03-802-06, seems too optimistic as it implies that the interference source is located at the AP, at the center of the nearest BSS operating in the same channel. In reality, the worst case, i.e. a STA located at the interfering BSS edge, will generate a much higher CCI than assumed by the model. Therefore in order to keep the model as simple as it is while providing a more reliable estimation of the CCI and of its impact on the spatial re-use factor, we suggest to amend the existing model in such a way that the average location of the dominant interfering STA is taken into account. 

1 Introduction

The amended text is presented in paragraph 2 while technical justifications are in paragraph 3.

2 Proposed amendment to 11-03-802-06

Note: Orginal text copied hereafter with amendment shown as corrections  

Appendix 1

Assumptions/ notes:

· The procedure below is intended for system capacity comparison between TGn proposals, and therefore a simplification of real-life system capacity prediction.  

· For simplification, a 2-dimensional deployment (translate potential floor-to-floor effects into a 2D description) has been assumed.

· CCI and ACI will be treated separately. ACI is very proposal-dependent.  

· Since ACI is very proposal-dependent: each proposer shall demonstrate how ACI influences system capacity comparison

· For the sake of simplicity: assume CCI has an AWGN nature

· Cell-radius = 15 meter

· Each proposal shall provide PER vs. SNR curves for all modes. The required SNR for PER = 10% will be used as tolerable signal-to-co-channel-interference-ratio factor t in the following formula for all modes.

· Legend:

· t = tolerable signal-to-co-channel-interference ratio 

· f = number of available frequency channels – As a reference for comparison, the frequency bands available will be based on target FCC bands for the 2006 time frame.  Based on the following bands in the 5 GHz region:  5.150-5.250 GHz, 5.250-5.350 GHz, 5.725-5.825 GHz, 5.750-5.850 GHz and 5.470-5.725 GHz.  As an additional re-use factor calculation based on the following band in the 2.4 GHz region:  2.400 GHz – 2.4835 GHz.
· r = cell radius

· d = distance between AP’s utilizing the same frequency    

· g = propagation loss coefficient (free space = 3.5 – From IEEE 11-03/0871r0 Section 2: SISO WLAN Models)
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Figure 1 - Definition of geometry for CCI calculation

1. For all modes in both frequency bands (2.4 GHz and 5 GHz), calculate the freq re-use factor based on CCI, using the following formula: 


Tolerable signal-to-co-channel ratio: 
t = ((d – r-2r/3)/r)^g


Leading to:  spatial re-use factor:
 
s = (d/r)^2 = (5/3+t^(1/g))^2

2.  Translate the frequency re-use factor in the expected reduction in capacity of one cell, using the following formula:

System capacity reduction due to CCI :  
e  = s / f

3.  Simulate the usage cases described one cell, and apply the capacity reduction factor derived in 2:

Example:

Assume that the tolerable signal to co-channel SNR level for an 802.11a system is 26 dB.  The ratio of 26 dB is 398.  s in free space follows to be:

s = (5/3+398^(1/3.5))^2 = 51.8
Assuming 8 channels for 802.11a:

e = 51.8/8 = 6.5
So for a max throughput of approximately 30 Mbps, the throughput in a large enterprise deployment where co-channel APs are present, the effective throughput is reduced a factor of 6.5 to 4.6 Mbps. 

Note: End of copied text  

3 Average location of the STAs in a uniformly distributed BSS 

Assuming a uniform repartition of the STAs in the interfering BSS, the number 
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of STA’s located at a distance  between 
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where  is the STA density.

Considering, for instance, a 1m large crown, it contains a number of STA equals to  
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The average distance from the AP to the STA (1 meter granularity) in the interference BSS comes directly as


[image: image7.wmf]2

0

22

00

1

()*()

11

*(21)(21)

21

32

R

RR

drudu

R

uuduuudu

RR

R

g

yp

yp

yp

=

=+=+

=+

ò

òò



[image: image8.wmf]3

2

)#

(

R

r

d


where R is the cell radius. 

It implies that, in average, the distance between a STA located at the edge of a cell and its cochannel interferer is d-R-2R/3. Introducing this result in the expression of the tolerable signal to interference ratio the latter becomes:

t = ((d – R-2R/3)/R)^g
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