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1. Introduction

Following the presentation of [1] at GERAN#14 (Munich, Germany) Motorola was tasked with reporting delay distributions on a regional basis for the reference SAIC system configurations defined in [2]. During a follow-up conference call Motorola presented the results for Configuration 2.  This document extends the work and presents the results and proposed link level values for the delays of Configurations 2,3 and 4.

2. Delay Statistics

Figure 1 shows the selected cell regions for which relative delays are reported here, where the radius of regions B-E was 
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Figure 1. – Region definitions.

Figure 2, Figure 3 and Figure 4 show the resulting relative delay distribution for the strongest 3 co-channel interferers for each region (sampled at 1/5-symbol resolution), for reference system Configuration 2 at 40% fractional load, reference system Configuration 3 at 70% fractional load and reference system Configuration 4 at 30% fractional load respectively. 

Figure 5, Figure 6 and Figure 7 show a scatter plot for the locations of the calls served by the center site and the same frequency group. The figures also highlight the regions for which statistics were collected.

3. Delay Modeling

It can be seen from the data that the delay distribution of each of the three strongest co-channel interferers is similar. Accordingly, it may be reasonable to model the delay of each co-channel interferer using the same distribution.

Clearly, there are many potential choices of candidate distributions that can be used to model the data reported in Figure 2, Figure 3 and Figure 4, offering varying degrees of accuracy and simplicity. One approach, for example, would be to model each distribution as a uniformly distributed probability density function (PDF) in combination with a delta function at zero delay.

From inspection of the data in the figures, however, a more appropriate model appears to be a double-sided geometric distribution with appropriate decay constants for the positive and negative sides, and with an adjustment at zero delay.

More specifically, assuming a delay resolution of 0.2 symbols, and noting the range of delay is limited to roughly [-2,+5] symbols, the resulting discrete (i.e. lattice) delay distribution can be approximated according to:

1. for delay less than 0, for k=1 to 10, the probability 
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 of delay equal to -0.2k is:
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2. for delay greater than 0, for k=1 to 25, the probability 
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 of delay equal to 0.2k is:
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3. for zero delay:
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The following tables gives parameters that describe a potential fit
 to the delay statistics of the co-channel interference for all 3 configurations studied.

	Region
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	A
	0.37
	0.09
	0.2157
	0.1274
	0.8555

	B
	0.92
	0.13
	0.2208
	0.5178
	0.8750

	C
	0.01
	0.07
	0.2640
	0
	0.9454

	D
	0.99
	0.13
	0.2478
	4.9597
	0.7976

	E
	0.99
	0.12
	0.1896
	8.7883
	0.8561


Table 1 – Candidate parameters for co-channel delay distribution 
by region – Configuration 2@40%.
	Region
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	A
	0.7
	0.26
	0.4005
	0.1658
	0.7433

	B
	0.01
	0.36
	0.5178
	0
	0.7534

	C
	0.01
	0.17
	0.4572
	0
	0.6603

	D
	0.99
	0.9
	0.5720
	2.6974
	4.0107

	E
	0.99
	0.47
	0.1853
	8.3032
	1.3805


Table 2 – Candidate parameters for co-channel delay distribution 
by region – Configuration 3@70%.

	Region
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	A
	0.95
	0.25
	0.1106
	0.1874
	1.1742

	B
	0.99
	0.26
	0.1628
	0.0584
	1.1312

	C
	0.01
	0.23
	0.0698
	0
	1.2098

	D
	0.01
	0.25
	0.2280
	0
	1.0438

	E
	0.99
	0.26
	0.1386
	0.4064
	1.1592


Table 3 – Candidate parameters for co-channel delay distribution 
by region – Configuration 4@30%.

Note that the proposed delay distribution function is designed to be truncated at –2 and at +5 symbols, and that the overall sum of PDF’s generated by the parameters in the tables have been normalized so that the sum of probability weights is equal to 1.

4. Recommendations

The detailed regional statistics described above are reported to permit mobile station receiver designers maximum flexibility in assessing receiver performance. It is proposed however, that for the purposes of the SAIC feasibility study, sufficiently accurate interferer delay modeling for synchronous networks can be determined by using only the models applicable to the entire sector, that is, row ‘A’ in Tables 1-3. The resulting consolidated delay model is that shown in Table 4 and Figure 1. It is proposed that Table 4 and Figure 1 be included in the SAIC Feasibility Study Technical Report.

5. Conclusions

This document reports delay statistics for most of the reference SAIC system configurations under study. It is proposed that a truncated 2-sided geometric distribution be used to model the discrete interferer delays in the exemplary link level interference models according to Table 4.

	Configuration
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	Configuration 2@40%
	0.37
	0.09
	0.2157
	0.1274
	0.8555

	Configuration 3@70%
	0.7
	0.26
	0.4005
	0.1658
	0.7433

	Configuration 4@30%
	0.95
	0.25
	0.1106
	0.1874
	1.1742


Table 4 – Summary of delay model parameters.
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Figure 1. Delay probability density functions.
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Figure 2.- Delay statistics – Configuration 2@40%
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Figure 3.- Delay statistics – Configuration 3@70%
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Figure 4.- Delay statistics – Configuration 4 @ 30%.
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Figure 5.- Configuration 2 Regions
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Figure 6.- Configuration 3 Regions
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Figure 7.- Configuration 4 Regions





































� Obtained by minimizing mean square error with the reference results.
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