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Safety Test Solutions

Technical Note 03

Combining
operating modes

In Technical Notes 01 and 02, we reported on the new characteristics of
Safety Evaluation and Spectrum Analysis modes. In this Technical Note
03, we will show you how you can quickly and easily get the desired
results by selective use of the different operating modes. We've chosen
a GSM-900 mobile radio measurement as an example.

/A QOverview

In Safety Evaluation mode, you immediately get an overview of what's
going on with regard to the fields relevant to safety. The real advantage
is that you can simultaneously display maximum, minimum and average
values, just like in the other operating modes — including the ICNIRP
standard six-minute averages. This means that the full report on the
radiation levels is already completed and can be assessed at a glance!

Battery: [— GFS: 48°27'28.8" N Ant: 3AX TEM-3G SrvThl: Full Band EU
27.10.08 16:03:29 §°13'50.9" E Cable: —- Stnd: |ICNIRP GP
Table View: Standard v
Index Service Ilax Awg hin
2|FM-Radio 56.45 myim 54.18 myfm 52.89 mvim
3| Mid 15.48 miim 14.81 myim 14,19 myim
4|Paging 7.912 mvim 7195 mym 6.477 mvim
5| Bandll 17.73 m¥im 17.25 my¥im 16,78 myim
6| Trains 1.548 m¥im 1.214 myim 1.006 myim
7| Bandly 24.60 miim 23.80 myfm 23.15 mviim
8|Bandy 9.484 m\im 9.167 miim 8.928 m\Vim
9| GSM-R 221.9 mVim 192.8 my¥/m 173.2 mvim
10|L-Band 6.895 mVim 6.668 my/m 6.446 myim
Cthers 50.85 mWim 50.45 myfm 49.96 miim
Total 259.4 m\Vim 223.7 myim 206.5 myim
|sotropic
Safety Evaluation
Sweep Time: 4,402 s Progress: |
MR 1.8 Wim RBWW: 200 kHz (Auto) Noise Suppr.: Off Mo. of Runs: 414
ANG: B i [ —

The Selective Radiation Meter SRM-3006 from Narda
Safety Test Solutions has been specially developed
for environmental and safety measurements in
electromagnetic fields. Using isotropic measuring
antennas, the instrument covers the entire frequency
range from 9 kHz to 6 GHz. It can therefore be used
equally well to investigate safety in the near field
region of long wave transmitters, make measure-
ments on radio and TV broadcast transmitters, and
determine exposure levels caused by the latest
generation of mobile telecommunications services.

Figure 1: A comprehensive Safety Evaluation made
close to arailroad line. It includes radio and mobile
phone bands from the FM range up to the L band,
which is the band used in Europe for terrestrial radio
broadcasting at 1.5 GHz.
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/A |nsight — an individual service

If you want to look at a service in more detail, simply select it: e.g.
GSM900 DL Germany. Now you can see the field strengths in the
900 MHz downlink band listed by individual mobile network operator.

Battery: [— GFS: 48°27'28.8" N Ant: 3AX 7EM-3G SrvThl:  GSM-800 DL Ger
27.10.08 16:06:22 8°13'51.0" E Cable: —- Stnd: |ICNIRP GP
Table View: Standard
Index Service Ilax Awg hin
1|E-Plus 3.840 mWyim 3137 mvm 2328 mVim
2|02 226.8 mvim 156.2 mWim 90.1 miim
2| Yodafone 1252 m¥/m T2.38 mym 47.65 mvim
4 T-Mabile 53.62 mVim 37.63 my/m 24.50 m\yim
5| Test 9521 pvim 6355 pPWim ABT.T LVIm
Cthers 0,000 fVim 0.000 m 0,000 fV/m
Tatal 221.9mVim 176.3 mv/m 116.8 myvim
|sotropic
Safety Evaluation
Sweep Time: 928 ms Progress: |
MR: 1.8 vim REW: &0 kHz (Auto) Noise Suppr.: Off No. of Runs: 420
A B rrir [ E—

/A Detail — the individual channel

If you switch to Table View: Detailed, you can actually see the
proportions due to the individual channels, which is often of interest to
the service providers themselves.

Battery: I isizsH 48°27'28.68" N Ant: 3AK 7EM-3G SrvThl:  GSM-900 DL Ger|
27.10.09 15:05:44 9°13'51.1" E Cable: — Stncl: ICMIRP GP
Table View: Detailed | . 4
Index Senvice Fmin Frmax G
1|E-Plus Ch 975 925.100 MHz 925.300 MHz 512.3 puvim
2|E-Plus Ch 976 925,300 MHz 925.500 MHz BE7.1 uVim
3|E-Plus Ch 977 925500 MHz 925.700 MHz 603.0 pvim
4|E-Plus Ch 978 925.700 MHz 925.8900 MHz 659.9 M
5|E-Plus Ch 979 925,900 MHz 926,100 MHz 6374 uWim
6| E-Plus Ch 980 926.100 MHz 926.300 MHz B95.6 VM
7|E-Plus Ch 981 926.300 MHz 926.500 MHz B12.7 im
8|E-Plus Ch 982 926.500 MHz 926.700 MHz 640.7 puVim
9|E-Plus Ch 983 926,700 MHz 926.900 MHz TESE VM
Cthers 0000 f\m
Total 227.0 miim
Isotropic
Safety Evaluation
Sweep Time: 836 ms Progress:
MRz 1.8 Vi RBW: 80 kHz (Auta) Noise Suppr.: Off No. of Runs: 446
ANG: B i [ —
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Figure 2: Safety Evaluation of the GSM-900 band.
The frequencies used by different providers are
stored as Service Tables so that the corresponding
proportions of the field exposure level can be
correctly assigned automatically.

(Examples are provided in the Configuration menu of
every instrument supplied.)

Figure 3: Safety Evaluation with resolution down to
individual channel level. A prerequisite here, too, is
that a corresponding Service Table has been
recorded.
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All of these many details can also be shown as an easy to read bar
graph. The channel occupancy and loading can then be seen at a
glance.

GSM-900 DL Ger

Battery: e 48°27'28.2" N Ant: 32 75M-3G SnTol:
27.10.09 15:08:45 9°13'22.8" E Cable: —- Stnd: |ICHIRP GP
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Isotropic Index
Safety Evaluation
Sweep Time: 919 ms Progress: |
MRz 1.8 Vi RBW: 80 kHz (Auta) Noise Suppr.: Off No. of Runs: 428
ANG: B i [ —

/A Still not enough detail?
Use Spectrum Analysis!

The bar graph display in Safety Evaluation mode is basically already a
spectrum analysis in its own right. However, if you want to look at
specific details, just switch to Spectrum Analysis: using Extras — Go to
Spectrum. The SRM-3006 automatically applies the frequency limit
settings Fmin and Fmax. You now have all the evaluation facilities such as
integration or markers at your fingertips.

GSM-900 DL Ger

Battery: GPs: 48°27°29.6" N Ant: 34X 75M-3G SrThl:
27.10.08 15:14:18 9°13'49.4" E Cahle: — Stnd: ICNIRP GP
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E
-
£
5
gz
e
W

narda /A

Safety Test Solutions

Figure 4: Safety Evaluation of individual channels
shown as a bar graph. The bar to the right represents
the overall value (Total).

Figure 5: Spectrum analysis. When you switch from
Safety Evaluation mode to Spectrum Analysis mode,
the instrument automatically retains the frequency
limit settings.

(More about this can be found in Chapter 6.11 of the
operating manual.)
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930 3940 950
Isotropic Frequency f MHz
Spectrum
Frnin: 824.1 MHz Frax: 859.9 MHz Sweep Time: 96 ms Progress: |
MR 1.8 Wim REW: 200 kHz Mo. of Runs: 478
VB off AVG: 37—
3/5 Subject to change without notice



narda /A

Safety Test Solutions
/A Too much information?
Back to basics — Peak Table
You can also get to an evaluation quickly straight from Spectrum
Analysis. The Peak Table automatically displays the largest peak
values. For example, you can set a suitable threshold so that you can
see all the control channels (BCCH) but hide the traffic channels (TCH)
to a large extent.
Battery: [ GP'S: 48°27'28.8" N Ant: 34X 76M-3G SrThl:  GsmMB00DLGer|]  Figure 6: Peak Table for a spectrum analysis.
27.10.08 16:15:14 8°13'51.3" E Cahle: — Stncl: ICMIRF GF H H
The BCCH maximum values are only slightly above

Peak Table > y stightly
Index Frequency Service By Mz the average values.

1 934,799 WMHz |02 Ch 1023 133.6 mvim 1211 %

2| 956.605 MHz|vodafone Ch 108 62.06 myirm 157 %

3| 931.223 WHz|02 Ch 1005 50,19 my/m 3370 %

4| 933.798 MHz|02 Ch1018 32.78 mVim 1353 %

5| 950400 MHz |Vodafone Ch 77 25.93 mvim 2575 %
|sotropic

Spectrum « Peak Table
Frnin: 924.1 MHz Frax: 959.9 MHz Sweep Time: 92 ms Progress: |
MR 1.8 vim RBW: 200 kHz Mo. of Runs: 573

YEW off AVG: 32—
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Technical Notes from Narda Safety Test Solutions

These notes report, in no particular order, on the possible applications of
Narda measuring equipment. Typical applications for the Selective
Radiation Meter SRM-3006 are safety measurements on

« Radio and TV transmitters (AM, FM, DAB, DVB-T)

¢ Mobile phone stations (GSM-900, GSM-1800, UMTS, CDMA,
W-CDMA, LTE)

« Wireless communications networks (WiFi, WLAN, WiMAX, DECT,
ZigBee, Bluetooth)

« Radio controls using ISM frequencies

The Technical Notes are found on www.narda-sts.de under
Literature High Frequency

Narda Safety Test Solutions GmbH Narda Safety Test Solutions Narda Safety Test Solutions S.r.I.
Sandwiesenstrasse 7 North America Representative Office  Via Rimini, 22

72793 Pfullingen, Germany 435 Moreland Road 20142 Milano, ltaly

Phone +49 7121 97 320 Hauppauge, NY11788, USA Phone +39 0258188 1
info@narda-sts.com Phone +1 631 231 1700 nardait.support@narda-sts.it

info@narda-sts.com
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Narda Safety Test Solutions GmbH
Beijing Representative Office

Xiyuan Hotel, No. 1 Sanlihe Road, Haidian
100044 Beijing, China

Phone +86 10 6830 5870
support@narda-sts.cn

@®\Names and Logo are registered trademarks of Narda Safety Test Solutions GmbH — Trade names are trademarks of the owners.
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