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Applicaton Note

UMTS measurements with
the Selective Radiation Meter

SRM-3000

Determining field exposure levels in the vicinity of
UMTS transmitting equipment

UMTS, the Universal Mobile Telecommunications System, is a third-
generation mobile phone standard (3G). UMTS is widely used in Europe.
Compared with GSM (2G), UMTS allows variable and much higher data
transmission rates. Since a higher data rate is coupled with a shorter
range, a higher density of transmitting stations is required. Other wireless
services as well as UMTS and GSM often share the same antenna
location, so the proportion of the total field exposure level due to UMTS
can only be determined by selective measurement.

This Application Note describes an example field emission measurement
on UMTS transmitting equipment using the SRM-3000 and its evaluation
from the point of view of human safety.
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1 Background

UMTS utilizes a wide-band code-division multiple access procedure
(W-CDMA) for transmitting voice and data signals. The transmitted voice
and data channels differ in the way they are coded, but not necessarily
in their frequencies.

UMTS frequency channels

Each provider has obtained a license to use one or more frequency
channels, each having a bandwidth of 5 MHz. Each UMTS base station
(Node-B) operates on one of these frequency channels. Thus, many
cells utilize one and the same frequency. There are two variants: UMTS-
FDD occupies separate pairs of frequency channels for the uplink and
downlink, while UMTS-TDD uses a common frequency channel for both
directions (see table). As TDD is seldom used, this Application Note only
looks at FDD. Normally, only the downlink (from the base station to the
mobile device) is of interest when considering human safety because its
field strength predominates in close proximity to the transmitter location.

Code channels

The information in the separate voice and data channels is encoded
individually by a Channelization Code and simultaneously spread over
the entire width of a frequency channel. The complete information
stream in the downlink for a cell is again scrambled using a Scrambling
Code. There are 512 sets of scrambling codes which are used to
distinguish the individual cells from one another.

P-CPICH

One P-CPICH (Primary Common Pilot Channel) per cell is embedded in
the multiplex signal. This channel is transmitted continuously at a
constant power level. The field strength of this channel can be
measured by decoding it, and assigned to the particular cell by means of
the scrambling code. The value can be used to extrapolate the “worst
case” scenario, i.e. the maximum field strength when the cell capacity is
fully utilized.

Universal Mobile Telecommunications System

Frequency range for FDD 1920 — 1980 MHz

uplink (12 frequency channels of 5 MHz)
Frequency range for FDD 2110 - 2170 MHz
downlink (12 frequency channels of 5 MHz)

1900 — 1920 MHz (4 frequency channels of
5 MHz)
2010 — 2025 MHz (3 frequency channels of
5 MHz)

Frequency ranges for TDD

Carrier frequency
(center frequency)

Can be freely chosen by the provider within a
frequency channel, but must be an integer
multiple of 100 kHz

Variable, depends on the data transmission
rates of the individual channels

Number of channels per
carrier

Modulation QPSK; 6-QAM also used for HSDPA

Access type CDMA
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Typical arrangement of UMTS antennas, viewed
from above.

The antennas are so-called sector antennas, each
covering an angle of 120°. Two antennas on adjacent
masts radiate in each direction (space diversity).
Thus, a total of three cells is installed and fed from
just three Node B base stations, which are
differentiated by three scrambling codes. Several such
arrays may be installed at one and the same location.
The external appearance of UMTS antennas is very
similar to that of GSM antennas.

Provider 2
Provider 1 TFraffic
Traffic
P-CPICH
Traffic
P-CPICH P-CPICH -
5MHz | 5MHz | 5MHz | 5MHz

Schematic diagram of the frequency spectrum of
UMTS channels.

Left: Overview of commonly used UMTS frequencies
and other UMTS properties.

Uplink: from the mobile device (phone) to the base
station (Node B).

Downlink: from the base station to the mobile device
—this is usually the subject of measurements.

Many service providers give a channel number to the
exact center frequency of a UMTS frequency channel
they are using. The calculation of the associated
frequency is described in the Annex.
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2 Standards and regulations

In 1998 the International Commission for Non-lonizing Radiation
Protection (ICNIRP) published its “Guidelines on Limiting Exposure to
Non-lonizing Radiation” [1, 2]. These guidelines include frequency-
dependent limit values in the form of two different limit value curves: a
higher one for protection in the work environment (occupational) and a
lower one for the general public. The higher values apply in controlled
areas where safety measures have been taken and which are only
accessible to specially trained personnel. This applies, for example, to
mobile phone antenna sites, for which operators have to define safe
distances.

The limit values, as well as their division into two parts, are reflected in
the European guidelines. Occupational safety is governed by Guideline
2004/40/EC of 29 April 2004 [3], whereas Recommendation
1999/519/EC [4] for protecting the general public was published much
earlier, on 12 July 1999. In addition, many countries have their own
national standards, most of which are based on the ICNIRP limit values,
although some specify lower levels for the limit values.

3 Preparation for measurement

UMTS measurements can generally be made “on the move”. The
measuring antenna can be mounted directly on the SRM basic unit or
connected to it by the 1.5 m long RF cable for this purpose.

The three-axis (isotropic) E-field antenna is recommended for making
measurements using the dot matrix method, where specific points in
the space are measured according to a fixed pattern. The SRM basic
unit then determines the isotropic (non-directional) result for each
measured point automatically.

You can also use a single-axis antenna for the dot matrix method, but
the procedure is more time-consuming. Refer to the SRM-3000
Operating Manual under “Isotropic measurements with a single-axis
antenna” for more information.

Either the three-axis or the single-axis E-field antenna can be used for
the pendulum method, where the spatial volume is swept continuously.
If the antenna is connected to the SRM basic unit using the 1.5 m long
RF cable, the instrument can be attached to a belt and the antenna
panned through the space by hand. The single-axis antenna should be
rotated during panning to take account of the polarization of the field.
This is not necessary if the three-axis antenna is used.

Important: When using the pendulum method, the panning rate must
be slow enough for the SRM to make two or three measurements for
each position of the antenna.
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Limit value curves for electric field strength as per
ICNIRP.

The measuring equipment
depends on the measurement task.
A complete set of equipment comprises:

o SRM Mainframe with the latest firmware
(download from www.narda-sts.de) as well as the
UMTS P-CPICH Demodulation option,

e Three-axis (isotropic) E-field antenna for
SRM-3000 up to 3 GHz
—or—
single-axis E-field antenna for the frequency
range up to 3 GHz,

e RFcable, 1.5m,

o AC Adapter / Charger or spare rechargeable
battery if no power supply available on site,

e Writing materials for noting down measurement
setups, local conditions, frequencies,
measurement settings and possible sources of
interference
—or—

Notebook PC with the latest SRM-TS PC software
for controlling the SRM, saving measurement
results and recording comments (download from
www.narda-sts.de)

If you are using the dot matrix measurement method
with a single-axis antenna, you will also need:

e Tripod

e Antenna holder for single- and three-axis
measuring antennas

e RF cable, 5 m.
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4 Fundamental measurement settings

Setting the measurement range (MR)

In most cases, the automatic “MR Search” function will be the quickest
way to set the measurement range in all operating modes. The
measurement range must be set manually only when field strengths
from impulse type sources such as radar located nearby predominate
(see Application Note AN_HF_1003 “Radar Measurements”). The
setting can of course be made individually following the results of an
overview measurement.

Overview measurement in Spectrum Analysis mode

An overview measurement of the entire available frequency range
setting (Full Span) is always recommended if there are other dominant
field sources in the vicinity of the UMTS transmitting equipment such as
radio transmitters, which can affect control of the measuring instrument
(figure 1).

Starting from a large measurement range MR (low sensitivity), the MR is
progressively reduced (sensitivity increased) until the spectrum
becomes clearly separated from the noise signal. Using the “Highest
Peak” marker function, the field strength of the highest spectral line peak
is read off and the measurement range set to approximately twice this
value.

Setting the frequency range (Span)

It is sensible to restrict the frequency range to the frequencies of interest
to achieve good screen resolution and fast measurement speeds. The
upper and lower frequency limits can be selected using “Fmin / Fmax” or
the zoom functions can be used for this (figures 2, 3; also refer to the
Operating Manual).

Setting the resolution bandwidth (RBW)

Since UMTS uses a frequency channel spacing of 5 MHz, a resolution
bandwidth of 5 MHz is also sufficient to resolve the spectrum into
individual channels. The SRM uses a special algorithm to ensure that
the real value is displayed when making evaluations with the Peak Table
or using the Highest Peak marker function even if the selection filter is
not exactly tuned to the channel center frequency. This does not apply if
the marker is positioned using the rotary control.

Setting the result type (Result Type)
The Result Type depends on the purpose of the measurement and the
standard or regulation used to assess the results.

Setting the display units (Display Unit)

The choice that needs to be made here is whether to measure in
physical units (V/m, A/m, wWim?, dBuV/m etc.) or as a percentage of the
limit value (%, see section 10). Subsequent conversion from one set of
physical units to another is possible.
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Battery N ANt 3AK 7EM-3G FL 1840.0 MHzZ
Mare Spectrum Analysis  Chl: Pk 8440 rmvim | Highest
Meas Range: 2.8Wm Std 02 GEMeDL| Peak
1 Mext
E-field P_ET;
i
0.1 - c
Mext
Wim
H i T el Peak
0.01 {4 L I left
Mext
0.001 higher
Feak
0001 et
lowwer
100 600 1100 1600 2100 2600 Peak
Isotropic Result Fregquency MHz
Fmin: T8 MHz Frent 1.837 §GHz Sweep Time: 1.510%=
Frmax 3 GHz Fspan: 2925 GHz Mo of Runs g
REWY: A hMHz Result A3

Figure 1: The overview measurement shows fields
from GSM-900, GSM-1800, and UMTS at 2100 MHz.
Measurement settings:

Minimum Frequency
Maximum Frequency
Resolution Bandwidth

75 MHz
3 GHz
5 MHz

MR depends on field situation
Unit Vim
Result Type MAX
Battery: Ant: IAH TEM-3G Zmin: 2065.000 MHz
Mode Spectrurm Analysis  Chl Zmax 2235000 MHz| Zoom
hieas Range: 2.5WIm Std Feent 2148750 MHz( min
L Zoom
E-flald max
0.1
vm [ Zoom
i | | nk
0.01 Area
Reduce
0.001 Enlarge
Area
0001 T
to
100 600 1100 1600 2100 2600 Mk
Isotropic Resuit Frequency
Frmin: TaMHz Frent 1.837 5 GHz Sweep Time:  1.495s Exet
Frmax 3 GHz Fspan: 28925 GHz Mo of Runs 102 Zoom
REWY: A hMHz Result A3
Figure 2: The frequency range can also be set
using Zoom min / Zoom max.
Battery N W ANt SRR TAM-30 FT 7114 02 MHz
Mode Spectrum Analysis  Chl: Pk 4137 mvim | Highest
Meas Range: 2.8Wm Std Wodafone DL| Peak
Mesxt
Peak
= P right
Mext
Peak
E-fleld [ / 5 / \‘H left
LT ™
N Mext
i higher
Feak
Mext
lovwer
210 211 212 213 214 215 216 217 Peak
Isotropic Result Fregquency GHz
Frnin: 2.1 GHz Frent 21355 GHz Sweep Time: 192 ms
Frmax 2171 GHz Fspan: 71 MHz Mo of Runs 466
RBEWY: 1 MHz Result AVG AVG: 16 [

Figure 3: UMTS downlink spectrum.
Measurement settings differing from those above:

Resolution Bandwidth 1 MHz
Unit mV/m
Result Type AVG
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5 UMTS frequency channel measurement using
Safety Evaluation mode

The SRM 3000 “Safety Evaluation” mode is useful if a quick assessment
of the overall field situation is required, since it is the easiest way to
display the results. It does however require that corresponding Service
Tables defining the frequency ranges of the UMTS frequency channels
of interest (e.g. according to service providers) are stored in the
instrument.

Recommended settings:

* Resolution bandwidth RBW: 50 kHz

* Measurement Range MR: as described in section 4

* Result Type: As defined by the standard or regulation to be used for
evaluating the results.

Example: Client-specific Service Table “UMTS_D” and ACT evaluation
mode (figure 4). The SRM displays the instantaneous downlink field
strength values here, broken down according to providers, together with
the Total value. “Others” represents the field strengths that lie between
the defined frequency channels. Results below a pre-settable threshold
value are shown by the SRM as “less than” (e.g. <7.261 mV/m). These
values can in any case be ignored when calculating the overall field
exposure level. The environmental impact at the measurement location
can be read off directly.

Example: Measured values displayed as a percentage of the permitted
limit value, again broken down according to providers (figure 5). This
automatically provides evaluation from the point of view of human
safety.

narda

A

Safety Test Solutions

an 19 Communications Company

Battery: [— 0 Ant: 3AKTSM-3G UMTS B Kanale cel
Mode Safety Evaluation  Chl: first
Meas Range: 2.8Wm Std X

: senice

Serice Yalue Freguency
Vodafone DL 9.961 w¥,/m 2110.400 MHe to Z115.200 MHz| Sel
Vodafone DL «7.528 w¥/n Z115.200 MHz to 2120.000 MHz| last
E-Plus DL 12.66 w¥/n 2130.200 MHz to Z135.000 MHz| Semice
E-Plus DL <7.631 w¥/m 2135.000 MHz to 2138.500 Mzl
0z DL <7.724 w¥/n 2150.000 MHz to 2154.800 MHz| .
0z DL 7.824 w¥/m 2154.800 MHz To 2159.600 MHa| ..
T-Mobile DL <7.806 w¥/n 2160.000 MHz to 2164, 500 MH:
T-Mobile DL <7.820 w¥/n 2164.800 MHz to 2169, 600 MHz| poo. o
Others <15.90 w¥/m Range
Result

Total <26.91 w¥/n2110.400 MHz toZlg9.600 MHz | type
Isotropic Result
Frnin: 2110 4 GHz Frocess Time: 397 ms REW
Frna 2169 6 GHz Mo. of Runs 9187
RBEWY: A0 kHz Result: ACT

Figure 4: Safety Evaluation using a service table

specially created for German UMTS service

providers and ACT evaluation mode. Results are

displayed in units of field strength.

Batiery: ANE 3N 78N-3G UMTS_D el
hiode Safety Evaluation Chl: first
Meas Range: 1250% Std ICHIRP GP

. senice

Serice Walue Fraguency
Vodafone DL 0,0057592 % 2110.400 MH=z to 2115.200 MHz| Sel
Vodafone DL 0,0052349 % 2115.200 MHz to 2120,000 MHz| last
E-Plua DL 0,0055437 % 2130.200 MH=z to 2135.000 MHz| Semvice
E-Flus DL 0.0063916 % 2135.000 Mz to 2139.600 M=z Sal
0z DL 0.0066106 % 2150.000 Mz to 2154, G600 M=z all
0z DL 0.006596% % 2154.800 Mz to 2159. 600 M=z SeTice
T-Mobile DL 0.0057690 % 2160.000 Mz to 2164, 600 IO
T-Mobile DL 0.0061718 % 2164.800 MHz to 2163.600 MHz| o o
Others 0.0258076 % Range
Result

Total 0.0745554 $2110.400 MHz toZl£9.600 MHz | type
Isotropic Result
Fmin: 2104 GHz Process Time: 168 ms
Froa 2169 6 GHz Mo, of Runs 140
REWY: 1 MHziAGto) Result AVG AVGT B ]

Figure 5: Safety Evaluation as in figure 4 but using

AVG evaluation mode with direct display of
results as a percentage of the permitted limit

value (referred here to the ICNIRP general public

standard).
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6 UMTS frequency channel measurement using
Spectrum Analysis mode

“Spectrum Analysis” mode allows measurement of field strengths over
the entire UMTS frequency channel, just like “Safety Evaluation” mode.
The evaluation is a bit more complex, but the measurement gives
additional information about the type of spectrum.

Recommended settings:
* Frequency range (Span):
Fmin, Fmax corresponding to the downlink frequency range
* Resolution bandwidth (RBW):
1 MHz or less
* Result Type:
ACT to view the instantaneous value
MAX to view the maximum value during the measurement period
AVG to determine the average over e.g. a period of 6 minutes

Spatial averaging: Refer to the Application Note “GSM Measurements
with the Selective Radiation Meter SRM-3000” (AN_HF_1005).

The Integration over Frequency Band function can be used to determine
the field strength of the entire UMTS frequency channel (see section
10).

7 Measuring a UMTS channel using
Spectrum Analysis mode

The spectrum analysis measurement described above can be used to
determine the field strength of a UMTS frequency channel by setting the
integration limits accordingly. More exact information about the channel
spectrum can be obtained by restricting the frequency range to the
apparent channel width using the Zoom function (figure 7) or by entering
the exact frequencies numerically (figure 8):

* Frequency range (Span):
Fcent corresponding to the center frequency used by the UMTS
service provider. If the provider specifies a channel number, the
frequency can be calculated using a simple formula (see Annex).
Fspan = 10 MHz

* Resolution bandwidth (RBW):
20 kHz, maximum 1/10 Fspan

* Result Type:
ACT to view the instantaneous value
MAX to view the maximum value during the measurement period
AVG to determine the average over e.g. a period of 6 minutes
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Battery N W ANt SRR TAM-30 FT 7114 02 MHz

Mode Spectrum Analysis  Chl: Pk 4137 mvim | Highest

Meas Range: 2.8Wm Std Wodafone DL| Peak
Mesxt
Peak

. ] right

Mext
Peak

E-fleld [ / . / na left

LT ™
N Mext

i higher
Feak
Mext
lovwer

210 211 212 213 214 215 216 217 Peak

Isotropic Result Fregquency GHz

Frnin: 2.1 GHz Frent 21355 GHz Sweep Time: 192 ms

Frna 2171 GHz Fspan: 71 MHz Mo of Runs 1

RBEWY: 1 MHz Result AVG AVG 16

Figure 6: Field strength spectrum in the UMTS
frequency band (FDD downlink).

Measurement settings:
Minimum Frequency
Maximum Frequency
Resolution Bandwidth
The values at the marke

2.1 GHz
2.171 GHz
1 MHz
r position are displayed top

right. As a service table has been recorded, the name
of the service provider is also shown in each case.

Battery W W At 3AX 7AM-3G Zrine 2108000 MHz
Mode Spectrum Analysis  Chl: Zmax  2117.500 MHz| Zoom
Meas Range: 2.8Wm Std Zeent  2113.000 MHzZ|  min
Zoom
max
5
Wove
/ Zoom
E-field Area
A i
Reduce
i Enlarge
Area
Zoom
to
210 211 212 213 214 215 216 217 hrk
Isotropic Result Fregquency GHz
Frnin: 2.1 GHz Frent 21355 GHz Sweep Time: 198 ms Exec
Frmax 2171 GHz Fspan: 71 MHz Mo of Runs i Foom
RBEWY: 1 MHz Result AVG AVG 16

Figure 7: Using the Zoom function to manually
restrict the frequency range to a single UMTS

frequency band.

Battery R ANt 3AR T5M-30 FIntmine 2110 450 MHz
Mode Spectrum Analysis  Chl: Fintrnax: 2115170 MHz| Fint
Weas.Range: 1.6 pwiicm®  Std Walug:  37.42 pwicm®[  min
1
Powe.D. Fint
05 max
piicm® 7
ARAY ove
e l int.
04 / | Band
I' L1
0.0 i
1™ Ln ¥ o L
0.02 | |
2110 2111 2112 2113 2114 21159 2116
Isotropic Result Fregquency
Frnin: 210909 GHZ Frent 21128 GHz Sweep Time: 195 ms
Frmax 211651 GHz Fspan: T 42MHz Mo of Runs 8
RBEWY: 20 kHz Result: AVG AVG 16

Figure 8: Field strength of a UMTS frequency

band.

Measurement settings:
Center Frequency
Frequency Span
Resolution Bandwidth

2.1128 GHz
7.42 MHz
20 kHz
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Battery: Ext. Poweer Ant: 384 7EM-2G
Mode UMTS P-CPICH Dem. Chl: Full
Meas Range: 25VIm Std Screen
Ind.  Scr. Walue Maxalue Value/Analog
1 34 0.000 p¥/m 1.551 w¥/m -999.00 dB
Z 339 1.236 uV¥/m 6.306 w¥/m -17.35 dB
) . 3 501 4,752 uwV¥/m 20,35 nV/m -5.65 dB
8 Measuring a UMTS cell using
UMTS P-CPICH Demodulation mode
In “UMTS P-CPICH Demodulation” mode (option), the SRM decodes all
H H Total 4.910 m¥/m 21,30 m¥im Bar
the scrambling codes that are present in a selected UMTS frequency | .78 5Ll e ol e
channel. In his way, the instrument can separately determine and list the ST T
. . . . . Frent 21128 GHz Process Time: 1.807 5
contribution of each individual cell to the overall field strength of a UMTS SENSITIVE - aoy N 0TRUNS 341
u ahle esull

frequency channel. It also calculates the total of all these contributions.
In addition to this, the SRM displays the analog measurement value.
This corresponds to the actual field exposure level integrated over the
complete UMTS frequency channel of 5 MHz.

Figure 9: Field strengths of individual UMTS cells
within a UMTS frequency band.

Measurement settings:

Center frequency Fcent 2.1128 GHz

Result Type ACT
Recommended settings: )
Results:
Scr. Identity of the UMTS cell given by the
e Frequency: decoded scrambling code number
Fcent corresponding to the center frequency used by the UMTS Value Measured instantaneous P-CPICH
service provider, to the exact 100 kHz. It is easier to enter the field strength in mv/m

Max. Value Maximum P-CPICH field strength that

UMTS channel number (setting made using the CONF menu). 5 s e S
as occurrea since tnhe start o e

» Demodulation algorithm:

. . . . measurement
FAST if a high measurement speed is needed, e.g. when using the Value/Analog  Ratio of the instantaneous P-CPICH
pendulum method value of one UMTS cell to the analog
SENSITIVE if weak signals from distant cells are also to be detected field strength measurement value for
and decoded the entire UMTS frequency band in
dB
* Result Type: i
yp ) Total Total field strength of all decoded
ACT to view the instantaneous value P-CPICHs (power sum)
AVG to determine the average over e.g. a period of 6 minutes Analog Analog field strength measurement
value for the entire UMTS frequency
Save the result(s) and evaluate as described in section 10. band.
Battery: Ext Power Ant: 34K 7AM-3G
Mode UMTS P-CPICH Dem.  Chl: Select
Meas Range: 128 dBpVim  Std enu
Ind._ Ser. Walue Masxalug Cell Mame
1 34 -999.00 dBp¥/m £9.00 dBp¥/m Select
L. i i 2 339 £9.70 dBUV /L 31.15 dBUV./m all
9 Determining maximum field exposure level by 3OSl S0z @Y/ 9135 dBEm
i Extr. Pol
extrapolation 2o
. Extr. Pal
By means of a settable extrapolation factor, the SRM can calculate the Factor
worst case situation which would occur if all cells were operating at full |+ TRTRT™ i
I 1 i T Analog 80.22 dBuV/m 89.82 dBuv¥/m
capacity. The ratio of the total possible transmitted power level to the G R s o
power level of the P-CPICH is known and can therefore be requested Frent  21128GHz Process Time: 18765 | Sorl
. . SEMSITIVE MNo. of Runs 286 Tahle
from the service provider. Full Table Result acT
Figure 10: Field strengths of individual UMTS cells
The extrapolation factor applies to all cells equally, i.e. the SRM within a UMTS frequency band with extrapolation
multiplies all the individual results (Value, Max. Value) and the total to give the possible maximum value.
result (Total) by this extrapolation factor, but not the result of the analog Setting:
measurement. Extrapolation factor 3.3

All the results except the analog value are now
multiplied by the extrapolation factor, even though
they are displayed here in dBpVv/m.
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10 Evaluating the results and
generating a report

The client requesting measurements of field
emissions is ultimately interested in knowing
whether field strengths are within the permitted
limit values, or which service provider is
exceeding the limits (and by how much) and who
therefore needs to reduce output power. Hence,
an assessment of the results relative to the limit
values is part of the evaluation. It is useful to
have the results in terms of physical units when
making environmental measurements so that
they can be compared with the limit values
prescribed for the measurement location, for
example. Results expressed as a percentage of
the permitted limit value are most convenient
when making measurements in connection with
human safety.

Safety Evaluation

This operating mode supplies the results for the
UMTS frequency band and individual frequency
channels or providers corresponding to the
recorded Service Table (figure 11). Physical
values only need to be compared with the
permitted values. The results as a percentage of
the permitted limit value are shown directly — a
special feature of the SRM-3000.

Spectrum Analysis: Evaluation using
Integration over Frequency Band

The result in this operating mode must be
determined using the “Integration over Frequency
Band” function. The SRM can perform this
function directly (figure 8). It is more convenient
to use the SRM-TS PC software (figure 12). For
example, results can be integrated over precisely
the frequency band occupied by a service
provider. The field exposure caused by the
antennas of this provider can then be read off
directly in figures.

Integration over measured values obtained using
the MAX result type tends to result in over-
estimation of the field exposure level because the
maximum values do not necessarily all occur at
the same time.
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[Lower Frequency

Upper Frequency

displayed

vodafone DL
Vodafone DL
E-Flus DL
E-Flus DL
020l
020l
T-Mohile DL
T-Mohile DL
Others

11,54 mitfm
<7.281 mitfm
13,98 mitjm
<7777 mitfm
<7872 mitfm
10,59 mitjm
7,955 mitfm
048 mitfm
< 15.72 mitfm

210,400 MHz
2115,200 MHz
2130,200 MHz
2135,000 MHz
150,000 MHz
154,500 MHz
2160.000 MHz
164,500 MHz

115,200 MHz
120,000 MHz
2135,000 MHz
2139,500 MHz
154,500 MHz
159,600 MHz
164,500 MHz
21685.600 MHz

using the
SRM-TS PC
software.

Total

30,41 mfm
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FInk min:
FIntmax: 21

2109.75 MHz

15.75 MHz

Ink. Valus: 8,437 mjm

Frequency:
Warker Peak:

evaluation
using the
SRM-TS PC
software

211368 MHz
4.224 mvfm
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and the

Integration

over

E-Field [mvm]
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Frequency

Band
function.

Isotropic Result
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Index |Scrambling Code /| value |Man. value

[ cell Name

1 339 63,76 dB¥/m 64,03 dEy/m
2 501 70,52 dBy¥fm 70,52 deyim

Total
Analog

7LEDdBUY/m | 71.60 dEWYim
78,07 dByfm | 75.07 dEuvim

Tsotropic Result

SENSITIVE
Full Tablz

Feent: 2113

Display
Extr, Pol

Column

Unit

unit

Humber Format

Reset Settings

=71 | R
Figure 13:

You can
switch

OFF

Extr, Pol Factor 1

CODE

B

between
different

Suado Matk 1B5EEa

(KR

4

physical
units in all
operating

modes in
the SRM
itself as
well as in
the PC
software.

S i Disconnected  #
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-/ 2n () Gommunlcatons Gompeny
Spectrum Analysis: Evaluation using the Peak — SEIEEEIECEERIEIEN -1aix|
Table O D& @ Q& LveSignal | o = (7] Figure 14:
. . . . Table [Ear Graph [valve | Detasetviewoptions 4
The Peak Table gives a rapid overview during rd S Restsaws | Extra-
. . narda Display <
evaluation. It can be opened in the SRM-TS PC Asgﬂih;gw Bav.pd__Jon = £| polation
software and in the data memory of the SRM | s [scambingcote Alvoiue —[otos value cetiname g™ = &| performed
. 1 339 63.78 dBpv/m  64.03 dBpwjm 3 i = ft
itself for each spectrum. e o o 5 | e
Analog 78.07 dByvjm | 78.07 dBuv/m measure-
UMTS P-CPICH Demodulation JEait vake x| ment using
As described in section 9, the SRM uses the B o — the SRM-TS
. . . PC
variable extrapolation factor to automatically o ] e | .
. " soltware.
extrapolate the instantaneous field strength to
give the maximum possible field strengths. The
extrapolation factor can also be set or adjusted
subsequently (flgure 14)- Isotropic Result E::::act.l )
SEMSITIVE
Full Table
Accounting for measurement uncertainty = Dol

Measurement uncertainty must be taken into
account in all results. Please refer to our
Application Note “Accounting for Measurement
Uncertainty in the SRM-3000” (AN_HF_1004).

A measurement report is usually prepared to record the evaluation and
assessment. The SRM-TS PC software is very useful for this. The
measurement data can be copied directly into the measurement report
using simple copy and paste functions, or the measurement data sets
can be exported to standard spreadsheet applications.
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Annex: Calculating the center frequency from the channel number

Service providers often specify a number denoting the exact center
frequency of a UMTS frequency channel that they are using. This
number is known as the UARFCN. The corresponding frequency is
determined using the following equation:

_ UARSFCN M

f Hz

Example: UARFCN = 10836
Center frequency = 2167.2 MHz

The SRM allows you to enter the channel number and calculates the
corresponding center frequency automatically.

Abbreviations

16-QAM 16-stage quadrature amplitude modulation

E-field Electric field

FDD Frequency Division Duplex

HSDPA High Speed Downlink Packet Access
ITU International Telecommunication Union
MR Measurement range

P-CPICH  Primary Common Pilot Channel
QPSK Quadrature Phase Shift Keying

RBW Resolution bandwidth
RMS Root mean square

SRM Selective Radiation Meter
TCH Traffic channel

TDD Time Division Duplex

UARFCN UMTS Absolute Radio Frequency Channel Number
W-CDMA  Wideband Code Division Multiple Access

an 19 Communications Company
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