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Background &

In preparation for Telstra’s 5G mobile network,
measurements were performed at Telstra’s trial millimetre & |
wave (mmwave) 27 GHz 5G base station site located on

Gold Coast, Australia (<\®

The purpose of the measurements was to ascert@e{he
electromagnetic field (EMF) or electromagnzé nergy
(EME) levels associated with this new techr\x) gy
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EMF measurements were performed at Telstra’s Southport Excha&e located on the Gold Coast to:

Objectives

Compare actual measured EMF levels with theoretical pre@Xtions of EMF levels from a 5G antenna to
assess confidence in the computation of exclusion zon{@0

Assess environmental EMF levels from 5G and ot@radio sources at both indoor and outdoor areas
B\

&
Assess suitability of test equipment for mr@ﬁl\o\ve measurements
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in the vicinity of the base station
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Operational radio systems locateg d%n
Southport Exchange tower

System ACMA description O(Q\
LTE 700 MHz Mobile

LTE 1800 MHz Mobile
LTE 2600 MHz Mobile
WCDMA 850 MHz Mobile

400 MHz Land mobile (€g*two way service), fixed (point-to-point and

point-to- mU'tlpomt) amateur services
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Measurements




EMF measurements from 5G base S.E@{*Ton antenna

Line of sight along the boresight beam o
4 g g &é\

. . o .
Indoor: single antenna array under program control: single consta@oreaght beam, single polarisation, 800
MHz, 42 dBmW (15.8 W) EIRP S

Qutdoor: base station antenna 2x2 MIMO, 400 MHz, 45 dBr@QﬁBlS W) EIRP, vehicle mounted user equipment
(UE) antenna connected to base station to ‘attract’ the b{@@h

Broadband probe (< 1m from antenna), spectrum a&@/sef‘ and horn antenna (> 1m)

TDD downlink/uplink ratio 23:1, high downlink |
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Environmental EMF levels - Configfﬁ'ations

Indoors and outdoors &0\6\
Measurements representing exposure at time and place fcgo\(r\w 5G and other radio sources —
‘snapshot’ of the RF environment Q
60
5G system configuration and measurement: QQ)

O 2x2 MIMO, 400 MHz, indoor TDD ratio 1:&%Kutdoor TDD ratio 23:1
O High downlink traffic, combining user Q’%?ﬁc and dummy traffic to generate 1-2 Gbps
O Measurement of channel power lg%@g)spectrum analyser and horn antenna

Indoor In-Building Coverage (IBC) saj?ém in 1800/2600 bands
EMF levels in mobile bands be@WB GHz based on summation of uplink/downlink contributions
Other radio sources meas%rga over 27 MHz — 3 GHz (1 min average)
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‘Isotropic’ measuremggﬁs
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Environmental EMF — indoor/out@%r locations

Indoor gaming demonstration
over trial 5G network




c’)\

Environmental EMF - indoor Spe,@ um

Zoomed/Scrolled Keysight Technologies: NQ@\SN US55240258
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PROD8299_CA- 35117A2431%? 0048 :/N 10 1% & ]Sun, 03 Jun 2018 10:50:58 AM

0k

M2: 27.480070 GHz -80.24 dBm

Ref -41.00 dBm \Ql

Center 27,42111 GHz Span 900.0000 MHz

Res BW 200.0 kHz Swp (201 pts)
Channel Power Radio Standard: None

Channel Power -38.72 &n/s000M
Power Spectral Density = 1 2 7 o 7 5 dBm /Hz
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* Measurements at different positi

Highest exposure

Cumulative: 27MHz to 3GHz

3G, 4G, Wi-Fi

5G (near UE antenna) 0.032%

5G (general environment) 0.012%




OUTDOOR
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Highest exposure

Cumulative: 27MHz to 3GHz 0.19%
» Measurements at different positi@h: s/ 5G 0.025%




Typical mobile system 50-100W, ~17 dBi 64 - 67 dBmW (~2500-5000 W)
below 3 GHz

Trial mmwave 5G system 0.5W, 21 dBi 48 dBmW (63 W)
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Good alignment between predicted levels and measured Ievelémder test conditions

Q

Measurement instruments found to be suitable for the tr@)

%)
Measurements show 5G signals comparable to othe io signals in the environment and
significantly lower than the ARPANSA public Iimitsoe)
S
Indoor measurements with a multitude of ra(g@\echnologies were well below the ARPANSA public
limit 0(\

MIMO systems increase measuremen %b?r\nplexity in a live network environment (e.g. dynamic beam
steering). IEC working on method ssessing MIMO systems

Requires a good understandir& measurement practices and the mobile technology
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Example 1: Dynamic beam steeriggin action
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