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COSMOTE Network Mobile Broadband Facts
With the highest Coverage of MBB Services

Population Coverage

2G

3G

4G

4G+

4G++

99,8%

99,2%

98,4%

92,9%

35,5%
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5G Evolution

Source: NGMN Alliance,5G White Paper

Requirements
 Mean transmitting rate

300-500Mbps & max
>10Gbps.

 Latency < 1ms.
 100% coverage.
 1000 reduction of

energy consumption.
 High effectiveness

(indoor > 99.999%).
 30×device

densification.
 10-100× more

connected devices.
 Higher safety level of

communication.



Source: HUAWEI



EMF Compliance for 5G?
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EMF challenges for 5G

Source: Ericsson
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28 GHz m MIMO Small Cell

Source: Ericsson

Massive MIMO antenna’s have higher gain in
horizontal and vertical direction, however the
beams are spread to different directions.
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Realistic EMF Exposure From Massive MIMO Antennas

IEC 62232 (2017) opens up for possibility to use actual maximum power levels
(95th percentile) when assessing RF EMF exposure.

Rationales for power reductions
 Not all energy will be focused  in the same direction for several minutes.
 100% utilization is very unlikely
 TDD will limit transmit time

Source: Ericsson
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3.5 GHz – 5G Site with Massive MIMO

Source: Ericsson
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Example: Massive MIMO at 3.5 GHz

 Not all energy will be focused  in the same direction for several
minutes.

 100% utilization is very unlikely
 TDD will limit transmit time

Source: Ericsson
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IEC TR 62669: 5G Case Studies

Source: Ericsson
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Case Study (5G M MIMO) 3.5 GHz & 28 GHz

Source: Ericsson
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EMF Compliance

Discussion
Compliance boundary from the envelope of all possible beams and using maximum EIRP is
overly conservative for the following reasons:

• Antenna elements are used to transmit signals in one or a few narrow beams which
are steered in the direction of UEs.

• Served UEs move and the direction of the beam is constantly changing
• Some UEs will be served by legacy transmission modes (TM3/TM4)
• Very high user throughput implies that transmission time for each UE is much faster

than averaging period of EMF measurement (typically 6 minutes)
• TDD is fractionally DL, usually for MBB case around 75% of the time

MMIMO antennas Characteristics, Realistic EMF Calculations
(Average Output Power, Average Antenna Pattern)

Working area
• Massive MIMO antenna’s have higher gain in horizontal and

vertical direction, however beams are spread to different
directions and has a result of antenna Gain reduction.
Effective radiated power rather than max EIRP per band.

• Massive MIMO spreads the output power to all directions.



EMF Limits and Regulations

ICNIRP -International Commission on Non-Ionizing Radiation recommended limits
joined the European Union in the framework of the EU Council Recommendation
1999/519/EC of 1999.

Numerous national and international expert bodies refer the EU Council
Recommendation 1999/519/EC of 1999, such as the European SCENIHR (Scientific
Committee on Emerging and Newly Identified Health Risks) and the World Health
Organization.
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EMF Limits and Regulations

Low EMF limits may cause difficulties to 5G network implementation in urban
environments, in case max allowable limits have been reached considering the
existing 2G, 3G and 4G networks, due to theoretical EMF calculations. Further
expansion to new Bands or technologies will be a challenge.

ICNIRP Reference levels (general
public)Power density

Greek Reference levels (general
public)Power density

400 MHz< f ≤ 2
GHz

f > 2 GHz f > 2 GHz
70% of ICNIRP 60% of ICNIRP*

f/200 W/m2 10 W/m2 7 W/m2 6 W/m2

* In case of “sensitive buildings” existence in an area 300m close to BS
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EMF Measurement Infrastructure for existing Networks in
Greece – PEDION24 (www.pedion24.gr)
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Small Cell Implementation in Cities

17

Small
Cell

Street furniture sites

Vault site
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Key Takeaways
LICENSING
Quick, simple, hassle – free network deployment is critical. Therefore:

Network implementation must be supported with fast and simple site permission process
promoting the deployment of Macro and Small Cells.

EMF
 EMF limits to align with ICNIRP (EU recommended levels) in order to introduce new technologies

(5G)
 Introduction of the realistic maximum transmitted power  to EMF calculation models. Based on

reasonable assumptions, the realistic maximum transmitted power was found to be around of
25% of the theoretical maximum power  which translates to a reduction in EMF compliance
boundary with a factor of about 2.

 Massive MIMO spread the beams to different directions and has a result of antenna Gain
reduction.

Street Furniture sites, vault sites! Need to educate both the Authorities and the public.

EMF compliance for  5G networks is a challenge considering
i) Existing networks (2G, 3G, 4G)
ii) New MIMO antennas,
iii) Existing Standard for EMF calculations
iv) Stricter EMF limits in Greece
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