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1. INTRODUCTION 

 

United Group is the leading multi-play telecoms and media provider in South East Europe, 
providing customers with a full range of telecommunications services. It has the broadest 
network coverage in the region and offers customers an unrivalled selection of content, 
from local offerings to the best selection from across the globe. 
 
To support its growth, United Group has partnered with a number of leading global 

investors. In 2014, it became majority-owned by KKR, a leading global investment firm, 

with US 148.5bn in assets under management. The European Bank for Reconstruction and 

Development (EBRD) is a co-investor in the company. 

 

The purpose of this document is to present how the AIR solution was deployed in Slovenia 

by the United Groups Slovenian subsidiary – Telemach. 

 

The first stage of the deployment was in 2008 with an overhaul of the solution due to new 

spectrum ranges added. 

 

 

1.1. The problem 

 

At the time, Telemach was a cable provider with its network only in the urban areas of 

Slovenia. Though even in the urban areas, Telemach still had white spots that had to be 

served.  

 

Certain urban, suburban and rural municipalities in the northwest, south and central 

Slovenia were notoriously underserved and due to a very fast development of urban areas 

in regard to telecoms infrastructure the demand for the same quality was high outside the 

bigger cities as well. 

 

As Telemach already was a well-known ISP preferred by many over the incumbent Telekom 

Slovenije, the demand for their services outside the metropolitan areas was high. 

 

For those reasons and the addition of Telemachs natural desire for expansion, they wanted 

to find a solution which would tackle those issues. 

 

Another reason was that Telemachs MMDS solution at that time allowed for one way 

communication only and did not support capacities that the customer base demanded and 

thus had to be replaced with its natural successor – The Globtel AIR System. 
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1.2. The solution 

 

Like in most of such situations, where a metropolitan ISP wants to expand into the rural 

areas, the main factors are time and cost. 

 

Due to the rugged terrain especially in the northwest and swampy area around the capital, 

the cost for laying cables like they did in the cities would be immensely high and return of 

investment would not occur for decades. 

 

It also was not an option to do a partial service in those areas or use the incumbent’s 

network as Telemach provided full triple play and the highest internet speeds in the 

country at that point. 

 

Telemach’s and Globtel’s engineers have with combined strengths made up a deployment 

plan regarding frequencies, locations and other logistics. 

 

Telemach’s existing MMDS solution and the AIR System were running simultaneously while 

clients were migrated from the old to the new and the old eventually got shut down. 

It was very obvious very soon that Telemach made the right choice in regard to a partner 

and the locations.  

 

2. PROJECT OVERVIEW  

 

2.1. Project description 

 

The goal of the project is to provide high quality broadband services to the population of 

rural Slovenia where there is lack of fixed infrastructure and additionally in cities and 

smaller towns where there is outdated copper infrastructure. 

 

United Groups planners and Globtel engineers selected four locations in the western part 

of the country for the base station sites. 

 

It was expected that the AIR Solution will be the dominant infrastructure in the regions 

providing services to residential, governmental and enterprise customers at least at a 

99.99% SLA. Additionally, connecting public or private WiFi networks to the same base 

station as the end users. 

 

With such a deployment, the installation and integration was very simple at a very low 

CAPEX investment. Due to the small amount of BTS sites the maintenance and related cost 

is being kept to a minimum as well. 

 

10 GHz and 12 GHz spectrum band is utilized as it provides optimum coverage and 

performance. 
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Details on the coverage areas, rain fade impact, spectrum, CAPEX and more is presented 

in this document. 

 

3. DEPLOYMENT – SLOVENIA 

 

3.1. Coverage 

 

Four sites have been selected as the transmission sites as they are in the optimal location 

to cover a significant portion of the country. 

 

Combine coverage per base stations can be seen below: 

 

 
 

Figure 1 – Combined BS coverage zone from 4 BSs 
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Coverage from the particular BS location can be seen on following pictures: 

 

 
 

Figure 2 – Krvavec BS coverage zone 

 

 
 

Figure 3 – Krim BS coverage zone 
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Figure 4 – Grmace coverage zone 

 

 
 

Figure 5 – Trdin Peak BS coverage zone 

 

For detailed coverage please refer to the KMZ file. 

 

At the above scenario, 4 base stations with either 180 or 270 degree coverage were used 

to cover the designated area.  
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3.2. Throughput  

 

The standard selected by United Group is DOCSIS 3.0 which ensures high enough capacities 

to serve the targeted area with packages of up to 100 Mbps in the downstream. 

 

Capacity of the system in downstream per single sector: 

 

 Up to 2.55 Gbps utilizing 400 MHz with DOCSIS 3.0 

 

These are downstream capacities only, upstream differs from base station to base station 

and it is, in average, 0.5 Gbps. 

 

The maximum throughput per user depends on the technology used. Above is the total 

throughput per single sector antenna which is shared by users connected to the same 

sector.  Required throughput plus oversubscription ratio need to be calculated and that 

will result in the maximum number of users that can be connected to a sector antenna. 

 

 

4. SPECTRUM 

 

The frequency ranges used to deploy the solution were as following: 

 

Downstream:  11.70 GHz – 12.10 GHz  (400 MHz) 

 

Upstream 1:    5.60 GHz –  5.70 GHz (100 MHz) 

Upstream 2:  10.00 GHz – 10.15 GHz (150 MHz) 

 

This frequency ranges allow the AIR Solution to perform at its peak performance both in 

regard to stability as well as coverage range.  

Other combinations are also possible ranging from 2 GHz up to 42 GHz. 

 

 

5. CAPEX INVESTMENT 

 

As the frequency pairing was very favorable in this scenario the cost for the equipment 

was quite low although a high amount of sector antennas was needed to cover the 

targeted area due to the specific topology of the country. 

 

The average cost per user was approximately 317€. 

 

This includes the AIR CPE equipment and base station equipment including cabling and 

other small materials. 
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6. QUICK FACTS 

 
• Operator:    Existing cable operator  

• AIR system configuration: 4 Base stations with 9 sector antennas in total 

• Coverage:    90 degrees coverage per sector antenna  

• AIR system configuration: 1 indoor base station unit per site 

• Downstream frequency:  12 GHz range  

• Upstream frequency:  5 and 10 GHz range  

• Services:     Triple play (Internet, TV, VoIP) 

• Internet packages:   up to 100/5 Mbps 

• TV content:   delivered in DVB-C 

• Signal reach:   30+ kilometers from the Base stations 

• Services level availability: 99,9% 

• Backhaul:    Optical fiber and PtoP uplink  

• Standard:    DOCSIS based system 

 

 
 
Figure 6 – AIR system block scheme with End user scenario  
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7. SUMMARY 

 

 Globtel‘s engineers deployed the 4 base stations in 1 week. 

 Right after the deployment of the base stations a commercial launch was initiated 

offering high speed broadband and TV (DVB-C). 

 As a result of the deployment and quick rise of subscribers numbers, Telemach also 

gained in reputation as the provider „who cares“ because it was them who first 

served those areas. 

 Because those communities were used to very poor internet service quality, often 

only dialup or barely working DSL lines, the subscriber number was rising constantly 

almost only based on word to mouth propaganda from their satisfied clients. 

 8 years after the initial deployment, a system overhaul was performed by Globtel 

engineers due to United Group acquiring new spectrum for the upstream in the 10 

GHz range. The additional spectrum was necessary as the capacities in the 

unlicensed 5 GHz range were not enough due to the rising number of customers. 

Both systems are simultaneously active. 

 

8. STATEMENT 

 

“We are very satisfied with performance of delivered GLOBTEL’s technology and users 

without broadband cable infrastructure are happy to get Triple Play services for very 

reasonable cost.” 

 

Marko Ster– Telemach Slovenia CEO 

 

 


