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SUMMARY

The limitation of the maximum permitted level of spurious
domain emissions at the frequency, or frequencies, of each spurious
domain emission 1S necessary to protect all radio services. And
every effort should be made to keep limits for unwanted emissions
in out-of-band and spurious domains, both for existing and new
services, at the lowest possible values taking account of the type
and nature of the radio services involved, economic factors, and
technological limitations, and the difficulty of suppressing harmonic

emissions from certain high power transmitters.

For the most economical and efficient use of the frequency
spectrum, it i1s necessary to establish general maximum limits of
spurious domain emissions, while recognizing that specific services
in certain frequency bands may need lower limits of spurious domain
emissions from other services for technical and operational reasons

as may be recommended in other ITU-R Recommendations.

The terms out-of band emission and spurious emission are
defined in RR Article 1, and are used in RR Appendix 3. ITU-R
recommendation SM.329-10 explains details about spurious emission

limits and its measurement method.

The wireless technologies are emerging variously and its
applications are rapidly developed. Korean adminstration of
authorization revised the current regulations for wireless equipments
on the spurious emission, which was based on ITU-R
recommendation SM.329-10 but there are no regulations for
measurement procedures. This study verified the measurement

methods in SM.329-10 by experiments and the current measurement

_13_



methods were estimated by using the results obtained from these
verifications. Finally the results obtained in this study could be used
for making new regulated measurement methods and procedures for

proof of the wireless equipments.

Measuring equipments for spurious emissions are composed of
WLAN(02.11b) as EUT, the selective measuring receiver for the
measurement of spurious power supplied to the antenna and
fundamental frequency reject filter which attenuates the fundamental
frequency at the input of the measuring device and i1s required if the
spurious domain emission frequency 1s not too close to the

fundamental frequency.

Spectrum analyzer which 1s measuring receiver, is a sort of
superheterodyne receiver. In spectrum analyzer, an input signal
passes through a low-pass filter to a mixer, where it mixes with a
signal from the local oscillator (LO). Because the mixer is a
non-linear device, its output includes not only the two original
signals but also their harmonics and the sums and differences of the
original frequencies and their harmonics. If any of the mixed signals
falls within the passband of the intermediate-frequency (IF) filter, it
is further processed (amplified and perhaps logged), essentially
rectified by the envelope detector, digitized(in most current
analyzers), and applied to the vertical plates of a cathode-ray tube
(CRT) to produce a vertical deflection on the CRT screen (the
display). A ramp generator deflects the CRT beam horizontally
across the screen from left to right. The ramp also tunes the LO so

that its frequency changes in proportion to the ramp voltage.

As a general guideline, the resolution bandwidths (measured at

the 3 dB points of the final IF filter) of the measuring receiver

- 14 -



should be equal to the reference and widths as given in 4.1 of
SM.329-10. To improve measurement accuracy, sensitivity and
efficiency, the resolution bandwidth can be different from the
reference bandwidth. The video bandwidth must be at least as large
as the resolution bandwidth, and preferably be three to five times as

large as the resolution bandwidth.

There are two basic methods for measurement of spurious
domain emissions described in SM.329-10. Method 1la 1is the
measurement of spurious domain emission power supplied to the
antenna port of the EUT. This method should be used whenever it
1s practical and appropriate. Method 1b 1s the measurement of
spurious domain emission power supplied to the antenna port of the
EUT. This method may be used when the fundamental rejection
filter 1s not available and the dynamic range of the measurement
receiver (possibly equipped with a preselector) is adequate.

Method 2 1s the measurement of the spurious edr.p., using a
suitable test site. Fig.l 1s a simple block diagram of spurious

measurement used in this study.

Antenna
PCMCIA
PC » EUT Coupler
A
Spectrum J RF In Fundamental
Analyzer Frequency
Rejection Filter

Fig. 1 A simple block diagram of spurious emission measurements

There are two measurement procedures according to whether

fundamental reject filter 1s used or not. Measurement results within

_15_



unwanted emission measurement band are shown in Fig.2,34.

10 T T T :
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] : : : i Spuriots + Noise

-40
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Frequency[Hz]

Fig.2 Measurement result without band reject filter

(Ref. Level=10dBm)within unwanted emission measurement band
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Fig.3 Measurement result with band reject filter(Ref.

Level=-20dBm) within unwanted emission measurement band

_16_



-20 ; ; H
! Ref. =-30dBmi

30 R, AT‘r.:sdBW'thBRF
] : . RBW=100kHz; ; ;

dBm

i f f f f f
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Fig.4 Measurement result with band reject filter(Ref.

Level=-30dBm) within unwanted emission measurement band

Table 1. Spurious Emission(with BRF, unwanted emission

measurement band)

Measurement Ref. Level
Frequency -20dBm -30dBm
4831 MHz

] -62.88dBm -58.90dBm

(2nd Harmonic)

7235MHz
) -62.69dBm -61.95dBm
(3nd Harmonic)

Measurement results within lower spurious emission
measurement band are shown in Fig.56. Table 2 summarizes the

effects of BRF on spurious emission levels over lower spurious

frequency band.
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Fig. 5 Measurement result without band reject filter(Ref.

Level=-30dBm) within lower spurious emission measurement band
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Fig. 6 Measurement result with band reject filter(Ref.

Level=-30dBm) within lower spurious emission measurement band
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Table 2 Measured spurious emission(Ref. Level=-30dBm, within

lower spurious emission measurement band)

Measurement Measured spurious emission
Frequency without BRF with BRF
1189MH2~ -57.3dBm -58.70dBm

Measurement  results within  upper spurious emission
measurement band are shown in Fig.7,8. Table 3 summarizes the
effects of BRF on spurious emission levels over upper spurious

frequency band.

-40 . . . ;
| Ref.=:30dBm |  without BRF
: ' RFAt=5dB | :
e RBWELOOKEZ e oo e
: . VBW=100KHz :
Y0 [ XTI SN [ E. ..........................................................
£
m H
o B
-704 ........;,........ R R SR
O N RO o
-90 ;

T T T T T
2.0G 4.0G 6.0G 8.0G 10.0G 12.0G 14.0G
Frequency[Hz]

Fig. 7 Measurement result without band reject filter(Ref.

Level=-30dBm) within upper spurious emission measurement band
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c ; ; ; ; ;
m
©

-90 f f f f f
2.0G 4.0G 6.0G 8.0G 10.0G 12.0G 14.0G

Frequency[Hz]

Fig. 8 Measurement result with band reject filter(Ref.

Level=-30dBm) within upper spurious emission measurement band

Table 3 Measured spurious emission(within upper spurious emission

measurement band

Measurement Measured spurious emission
Frequency without BRF |  with BRF
4831MHz

) -56.1dBm -62.9dBm
(2nd Harmonic)
7235MHz
) -57.6dBm -62.7dBm
(3rd Harmonic)

Table 4 i1s the summary of results obtained above.
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Table 4. Summary of results

Without BRF With BRF

Unwanted |- With high reference level, |- With proper reference,
emission spurious could be below | spurious emission

measurement | noise for dynamic range. | over noise floor can

Band be measured.
-With proper reference, -With proper reference,
spurious emission over spurious emission
Lower and . )
] noise floor can be over noise floor can
upper spurious
measured. be measured.
measurement ) ) . .
-Harmonic distortion is
Band

3-4dB lower than
without BRF.

Since spurious emission under noise can not be measured with
dynamic range of spectrum analyzer over unwanted emission
measurement band, fundamental frequency reject filter should be
used. But over upper and lower spurious measurement band,
rejection filter might be not required and fundamental rejection, the
obtained results from the current measurement methods are close to
those from measurement method in SM.329.-10. The fundamental
reject filter which reduces harmonic distortions in spectrum analyzer
can improve dynamic range of analyzer.

It 1s expected that measurement and test methods based on the
results obtained from this study are used for standardization, and the
related industries and institutes for verification test will use the
same methods. Therefore as they can share information about all of
measurement methods and results, the related businesses can be

improved efficiently.
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Band Reject Filter Madel Number:
RTSSt 1t | Uttra Stable Cavity Design  WRCT 240012483-2390/2493-30/85S Sastal Bumber
(]
Fo Total Quantity: 1 Customer Art. No.: 1
Invoice No.: 4974/10280/24400 = ROHDE & SCHWARZ, Korea
“Shipping Date: 28.08.2003__ Method: _UPS-Expedited -
Net Weight: 3.0 kg 6.6 Ibs Order No.: RSST-03-0004
Specifications: I Specifications End Tests
Reject Fo |24W.00 MHz  to 2483.00 MHzl MHz | dg ™M | 2gecr2s°C at 45°C
Reject Attenuation |30 dB min. mes.
Passbands BC to 2390.00 MHz and 2390.0 1.7 max. 12 dB 11 dB
2493.00 to 3600 MHz
PisbaidLone |12 RTEL S0 2400.0 30 min. | 408 dB | 322 dB
I 1.7_dB max. at 2390.0 and 2483.0MHz | |2490,0t0 2483.0) 30 min. | 306 dB | 305 dB
Return Loss (5002) |12 dB min. (VSWR = 1.67: 1 max.) —
i A — 2483.0 30 min. | 438 dB | 488 dB
Operating Temp. 1+ 16° C to + 40°C 24930 | 17 max. | 10 dB | 12 dB
S [} ISkttt S ——— E—
Insertion Los:
Connectors | SMA-female E‘L’ﬂ‘lﬂ:“ | 12max_ B _1.2 dB 12 dB
Dimensions | 75_mm high : ez | 12 min. | 128 dB | 129 dB
_____ _ |120_mm wide Torque ok: RM
| 240 mm long (plus connectors) End Test: Date: | 260803 | Intats: | RM N”“i(_’
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