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Executive Summary, GSM Capacity

Comparative Network Capacity Predictions for Super Economical Coverage

Technology with 4.4 MHz of GSM-960 Bandwidth in a 6-Sector BTS Configuration

This report presents results of theoretical capacity predictions for the Super Economical

Coverage (SEC) technology developed by a Swedish company Radio Innovation Sweden

AB. The reader should be familiar with the concept of Super Economical Coverage.

Simulations were performed for the GSM-960 standard with 4.4 MHz of bandwidth without

taking into account interference reduction methods such as frequency hopping, discontinu-

ous transmission, or advanced power control. Professional cellular network radio planning

software was used for predictions and visualization of results.

Clusters of standard 3-sector sites with 17.8-dBi panel antennas were compared against

clusters of SEC 6-sector sites with 30-dBi phased-array antennas. Clusters of standard

and SEC sites were simulated on a plain-terrain spherical area measuring 210 by 210 km.

Clusters containing 15 SEC sites and 12 standard sites were constructed. The site-to-site

distance between standard sites was 10 km, and 40 km between SEC sites.

Standard frequency reuse patterns 4/12, 3/9, and 2/6 were compared to a SEC-optimized

family of 1/6 frequency reuse patterns. Parallel, orthogonal, overlay-underlay, BCCH/TCH

band-splitting, and stand-alone network planning methods were used to simulate 1/6 fre-

quency reuse patterns. Carrier signal strength levels, handover areas, C/I and C/A ratios

were predicted for each pattern. Applying standard and SEC patterns to the 4.4 MHz of

bandwidth, the following four frequency plans were evaluated: standard 3-3-2, used as a

reference point, and SEC plans 4-4-3-4-4-3, 7-6-6-7-6-6, and 11-10-11-10-11-10.

Standard sites had a radius of 6.67 km and a coverage area of 86.6 km2 while SEC sites

had a radius equal to 23.1 km and a coverage area of 1386 km2. The coverage factor of

SEC sites was 16 times, with a single SEC BTS covering the same territory as 16

standard BTSs. Handover areas in the SEC cluster represented a smaller proportion of the

cluster area than in standard clusters. SEC antennas provided a +5 dB increase in carrier

signal strength in comparison to standard sites, resulting in higher QoS for customers.

Predicted static C/I was 27 dB for the standard 4/12 pattern, 23 dB for the standard 3/9

pattern, 13 dB for the standard 2/6 pattern, 23 dB for the SEC 1/6 Parallel pattern, 27 dB

for the SEC 1/6-R Orthogonal pattern, 26 dB for the SEC 1/6-BL Back Lobes pattern,

14 dB for the SEC 1/6-BL pattern with R = 50%, 5 dB for the SEC 1/6-BL pattern with

R = 70%, and 28 dB for the SEC 1/6-SA Stand-Alone pattern.

For cellular networks outside cities, when densities of 3–10 customers or less per square

kilometer render standard sites inefficient, SEC is a preferred coverage and capacity

solution due to its trunking efficiency improvements of 2–3 times.

FR BTS capacity was 38 Erlang for the standard frequency plan 3-3-2, 117.5 Erlang for

the 4-4-3-4-4-3 frequency plan based on 1/6-R, 226.7 Erlang for the 7-6-6-7-6-6 frequency

plan based on 1/6-BL, and 403.5 Erlang for the frequency plan 11-10-11-10-11-10 based

on 1/6-SA. The SEC capacity multiplier reached 3.1–6–10.6 times or 210–500–960%.

With average traffic of 0.020–0.025 Erlang per customer, a standard BTS could support

1 520 – 1 900 customers, while a SEC BTS supported 4 701 – 20 176 customers.


