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11

General Information

Abbreviations and acronyms

The following abbreviations and acronyms are applicable to this test report:

AC
AVRG
BER
BW
CE

cm
cw

dB
dBm
dB(nmA)
dB(nV)
dB(nmVv/m)
DC
EMC
EUT
FSK
GHz

H

HL

Hz

IF

kHz

L

LISN
m

mm
MHz
msec
NA
NARTE
nF

QP
PC
RBW
RF
RE
sec
UTpP

Vim

alternating current

average (detector)

bit error rate

bandwidth

conducted emissions

centimeter

sine wave

decibel

decibel referred to one milliwatt
decibel referred to one microampere
decibel referred to one microvolt
decibel referred to one microvolt per meter
direct current

electromagnetic compatibility
equipment under test

frequency shift keying

gigahertz

height

Hermon Laboratories

hertz

Intermediate frequency

kilohertz

length

line impedance stabilization network
meter

millimeter

megahertz

millisecond

not applicable

National Association of Radio and Telecommunications Engineers, Inc.

nanofarad

ohm

guasi-peak (detector)
personal computer
resolution bandwidth
radio frequency
radiated emission
second

unshielded twisted pair
volt

volt per meter

watt
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1.2

1.3

Specification references

CFR 47 part 15:1998 Radio Frequency Devices.

ANSI C63.2:1996 American National Standard for Instrumentation-
Electromagnetic Noise and Field Strength, 10 kHz to
40 GHz-Specifications.

ANSI C63.4:1992 American  National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz.

EUT description

The EUT, WPBX-9000-2L base unit is a part of the wireless multi-handset system (PBX).
The wireless PBX uses a spread spectrum frequency hopping RF link to transfer control
data and digital compressed voice at a bit rate of approximately 115 kbit/sec in each
direction. PBX features such as digital voice data switching, CO lines interface control
and extension controls are all done at the base module. System basic configuration is
done from the handsets.

The transmitter and receiver in the RF module share a single antenna terminal which is
switched between them on a TDD basis (time division duplex), i.e., when a data packet
is received the transmitter is inactive and does not interfere with the reception, and the
reception is inactive during transmissions.

The transceiver employs frequency hopping spread spectrum which is managed by the
baseband processor (external to the RF module).

The transmission and reception are based on synthesized oscillators that share the same
12 MHz reference clock which is provided as an input to the module.

Carrier frequencies
The transceiver's 50 frequencies are: 902.5MHz, 903.0MHz, 903.5MHz...927.0MHz
(902.5MHz to 927.0MHz with 0.5 MHz channel separation).

Modulation and bandwidth

The modulation index of the FSK modulation is set to h@.5, which creates a modulated
signal with a 20 dB bandwidth of about 500 kHz.

The base unit antenna (3 dBi gain) is an external rotational element with an internal
extension element intended to bridge the gap between the external mounting point of the
antenna (on the plastic housing) and the internal antenna port of the transceiver. The
internal extension is perpendicular to the external one.

The base unit requires a 9 volts 1 A DC power adapter.
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1.4

PS

Changes made in EUT

To withstand the FCC part 15 class B requirements the following changes were made in

EUT:

1) A ferrite bead P/N 0443164151 manufactured by Fair-Rite (with two turns) was
connected to power supply cable from the base unit side

2) Digital portion of the schematic on the printed circuit board was shielded by metal
cans.

3) The EUT was tested in typical installation as shown in sketch below:

a) the power supply was placed at a minimum distance of 0.5 meter from the base unit

b) the alarm cables were replaced for shielded ones

c) the telephone and alarm cables were routed as far as possible from the power supply

cable.

WPB X9000-2L

PS Line 1 Line 2

D Alarm POTS
Connector|

CO Line 2

Ll
|-

CO Line 1

Alarm line 1

Alarm line 2

Alarm line 3

\A 4 v v

Alarm line 4
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1.5 EUT test configuration

The EUT ports and lines description is given in Table 1.1. Throughout the testing the
radio link was maintained with WPBX-9000-H handset. The EUT test configuration is
shown in Figure 1.1.

Table 1.1 EUT ports and lines

Port type Port Quantity Cable type Cable Connected to
description description length,
m

Power power 1 unshielded 15 AC/DC adapter
Terminal alarm (dry 2 STP 2 not connected

block contact)

RJ-11 Central Office 2 UTP 2 600 W

line termination

1RJ-11 POT 1 UTP 1 telephone

RL3.5 mm audio input 1 unshielded- 1 not connected

Page 7 of 63



] 1 eST KEpPOrt: ABEFLL.133Ub.a0C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Figure 1.1
EUT test configuration

External CD Device

Audio source for
Music on hold

External Alarm
Switch

Headset * Option

2C.0O.line
<+—
+—

Base Unit

Up tol15 handsets

v S

{J3—

DC
Power

Supply
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2.1

2.2

Test Facility Description

General

Tests were performed at Hermon Laboratories, which is a fully independent, private
EMC, Safety and Telecommunication testing facility. Hermon Laboratories is listed by
the Federal Communications Commission (USA) for all parts of Code of Federal
Regulations 47 (CFR 47), listed by Industry Canada for radiated measurements (file
numbers IC 2186-1 for OATS and IC 2186-2 for anechoic chamber), recognized by VDE
(Germany) for witness test, certified by VCCI, Japan (the registration numbers are R-808
for OATS, R-809 for anechoic chamber, C-845 for conducted emissions site), assessed
by NMi Certin B.V. (Netherlands) for a number of EMC, Telecommunications and Safety
standards, recognized by TUV Sudwest (Germany) for Safety testing, and Accredited by
AMTAC (UK) for safety of Medical Devices. The laboratory is accredited by American
Association for Laboratory Accreditation (USA) according to ISO GUIDE 25/EN 45001
for EMC, Telecommunications and Product Safety Information Technology Equipment
(Certificate No. 839.01).

Address: PO Box 23, Binyamina 30550, Israel.
Telephone: +972-(0)6-628-8001
Fax: +972-(0)6-628-8277

Person for contact: Mr. Alex Usoskin, testing and QA manager.

Equipment calibration

The test equipment has been calibrated according to its recommended procedures and
is within the manufacturer's published limit of error. The standards and instruments used
in the calibration system conform to the present requirements of MIL-STD-45662A.

The laboratory standards are calibrated by the third party (traceable to NIST, USA) on a
regular basis according to equipment manufacturer requirements.
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2.3

1 eST KEpPOrt: ABEFLL.133Ub.a0C
Date: June, 1999
FCC ID: OB5WPBX-9000-2L

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Conducted emissions with LISN

9 kHz to 30 MHz: + 2.1 dB

Radiated emissions in the open field
test site at 10 m measuring distance

Radiated emissions in the anechoic
chamber at 3 m measuring distance

Biconilog antenna: +3.2 dB
Log periodic antenna: +3 dB
Biconical antenna: +4 dB

Biconilog antenna: +3.2 dB

Double ridged guide antenna: +2.36 dB

Laboratory personnel

The two people of Hermon Laboratories that have participated in measurements and
documentation preparation are: Mrs. Eleonora Pitt - test engineer and Mrs. Marina
Cherniavsky — certification engineer. E. Pitt is an EMC accredited test laboratory
engineer and M. Cherniavsky is a telecommunication engineer, certified by the National
Association of Radio and Telecommunications Engineers (NARTE, USA.).

The Hermon Laboratories personnel that participated in this project have more than 50
years combined experience time in EMC measurements and electronic products design.
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2.4

Statement of qualification

The test measurement data supplied in this test measurement report having been
received by me, is hereby duly certified. The following is a statement of my
qualifications:

| am an engineer, graduated from the University in 1974 with an MScEE degree, have
obtained 26 years experience in EMC measurements and have been with Hermon
Laboratories since 1991. Also, | am an EMC accredited test laboratory engineer certified
by the National Association of Radio and Telecommunications Engineers, Inc. (USA.),
the certificate no. is ATL-0006-E.

Name: Mrs. Eleonora Pitt Signature: %
Position: Test Engineer Date: June 16, 1999

| hereby certify that this test measurement report was prepared by me and is hereby duly
certified. The following is a statement of my qualifications.

| am an engineer, graduated from university in 1971, with an MScEE degree, have
obtained 26 years experience in electronic products design and development and have
been with Hermon Labs since 1991. Also, | am a Telecommunication Class Il engineer
certified by the National Association of Radio and Telecommunications Engineers, Inc.
(USA.), the certificate no. is E2-03410.

—
Name: Mrs. Marina Cherniavsky Signatur%

Position: certification engineer Date: June 16, 1999
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3.1

3.11

3.1.2

3.13

Emission Measurements

Frequency hopping channels separation and hopping frequency
usage test according to 815.247(a)(1)(i)

Definition of the test

This test was performed to prove that the EUT frequency hopping system uses at least
25 hopping frequencies and has hopping channel carrier frequencies separation by a
minimum of 25 kHz or by the 20 dB bandwidth of the hopping channel, whichever is
greater.

Test set-up

The test was performed in the anechoic chamber at 3 meter test distance with biconilog
antenna. The EUT was installed on the 0.8 m high wooden table which was on the top of
the metal turntable flush mounted with the ground plane.

The spectrum analyzer settings are shown in the plot.

Test results

The Plot 3.1.1 shows 25 channels and the 0.5 MHz spacing between carriers which is
greater than 20 dB channel occupied bandwidth separation (0.450 MHz maximum, see
Table 3.2.1) required by the standard. The EUT successfully passed this test.

Reference numbers of test equipment used

HL 0412 HL 0465 | HL 0521 HL 0589 HL 0593 HL 0594 HL 0604

Full description is given in Appendix A.
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Plot 3.1.1

Test specification: s 15.2479a)(1)(i)
Hopping channels separation test results

10:B4:54 FEB 25, 1999  [CC 15.7247 e

(@3] PR.13386 RBEST MPBX-0PR@s2L (BASE STATIONY HE?SEEE
ACTU DET: PEAK

NEAS DET. PEAK Ao 10

LIST

HRRKER

18
dBs f ) S I8 WARKER
A 'm: mouﬁ m\“ |‘m | o

s,

ﬂ 1 ] e

S

17 [ | ESCle= eEc R KT s IR i SELELT

8¢ FC 12134
HEUHH i E. N— SR

HARKER §

G oM OFF

START BYS.48 MH: STOP 920,58 MH: Mare

AL IF BW 1B KHr BRUG BW AR kHz RIWP 28.7 ssec | of ¢
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3.2

3.21

3.2.2

3.2.3

Occupied bandwidth test according to § 15.247(a)(1)(i)

Definition of the test

This test was performed to prove that the maximum 20 dB bandwidth of the hopping
channel is less than 500 kHz.

Test set-up

The test setup was the same as in test 3.1.

Test results

The measurements were performed in normal mode of operation with 115 kbit/sec rate.
The occupied bandwidth measurement was performed for carrier (channel) frequency at
low and high edges and at the middle of the 902 - 928 MHz frequency band. Table 3.2.1
and Plots 3.2.1 to 3.2.3 demonstrate the test results of the occupied bandwidth
measurements. The spectrum analyzer settings are shown in plots.

Table 3.2.1 Occupied bandwidth test results

Carrier frequency, Measured 20 dB BW, Limit, Result
MHz kHz kHz
902.5 438 500 Pass
915.0 450 500 Pass
927.0 425 500 Pass

Reference numbers of test equipment used

HL 0412 HL 0465 | HL 0521 HL 0589 HL 0593 HL 0594 | HL 0604

Full description is given in Appendix A.
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Plot 3.2.1

Test specification: s 15.247(a)(1)(i)
Occupied bandwidth test results

[(3] 18:17:44 FEB 22 1999 #CC p.15.427 MAX.PERK POWER

PR17I0E ABEST WPRX-3ARA/ZLIBASE 5T1.) MKRs Y38 kH: VIEW
REF 120.8 dByYsm AT 5@ dB -1.72 g2k OF AU
PLAK 0P/ AUG
LOG A 1% OFF
18 lI L
dB~ /kﬂ CLEAR
WRITE A
{ k% MAX
f\f \A HOLD A
UIEW A
I ﬂ \.ﬂn
Up 5B WWMMMWM % WMWMW
SCFL BLANK A
ACORR
Trace
ABC
PR QN -
CENTER 9B2.5A0 NHHz SPAN 5. ABA MH: More
R ®RES BW 9.0 kH: HUBH 18 kHz SWE Y17 msec 1 of 3
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@3] 1

LOO
18
dB
ATH
50 dB

VA 5B
5C FL
ACORR

CENTE
RL

Plot 3.2.2

1eST Report: AberFCL.133Ub.00C

Date: June, 1999

FCC ID: OB5WPBX-9000-2L

Test specification: s 15.247(a)(1)(i)
Occupied bandwidth test results

E:YH:37 FEE 23, 1999 OCCUPIED EANOWIOTH
FR.1338E AEEST WPBX-SHAA/PL(BASE STATIOND

REF 12B.8 dEpl/m

ACTY DET:
MEAS DET:

FEAK
FEAK OP AUG
MERs 438 kHz
B4 dB

PREAMP DN

A
M\J

W

F 915.HAA MHz
*IF BW 3.8 kh:

BAVG BW 3B kh:
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Plot 3.2.3

Test specification: s 15.247(a)(1)(i)
Occupied bandwidth test results

751 17:23:52 FER 23 1999 OCCUPIED BANDMIOTH Y
(@] PR.1798F AREST WPRY-GEAR/2L(BASE STATION ”E?SHEE
ACTU DET: PEAK
MEAS DET: PEAK 0P AUE
MKRs 425 kHz HDE]£$
-5.72 dB
LOG  REF 128.@ dBplsm PREAMP DN HEEQEE
18
db v
i . MARKER
S8 dB f ; “
{J H MARKER
”] ﬂ, AHPTD
\
UR SE Hv \ i SELELT
er FEWMMW I A b bt i 123y
AGORR
HARKER 1
QN OFF
CENTER 927.080 NHz SPAN 5.ARQ NHz Mare
R ®1F BW 9.8 kHz  #AYG BW 1BA kH: SWP Y17 msec 1 af 7
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3.3

331

3.3.2

Average time of occupancy definition according to 8§ 15.247(a)(1)(i)

Definition

This parameter was checked to prove that the average time of occupancy on any
frequency is not greater than 0.4 seconds within any 10 second period.

Calculation

The average occupancy time was calculated from the following equation:

Number of channels (hop frequencies) = 25

Hopping dwell time = 13.82 msec (see Plot 3.3.1)

Pulse duration (transmitting on) = 0.85 msec (see Plot 3.3.2)

Total transmission time at 25 frequencies = 13.82 msec x 25 = 345.5 msec
Each frequency is used within 10 sec period: 10 / 0.3455 »29 times

Average occupancy time at any frequency = 0.85 msec x 29 = 0.025 sec, which is less
than the required 0.4 sec.

Reference numbers of test equipment used

HL 0412 HL 0465 | HL 0521 HL 0589 HL 0593 HL 0594 | HL 0604

Full description is given in Appendix A.
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Plot 3.3.1

Test specification: s 15.247(a)(1)(i)
Average time of occupancy test results
Hopping dwell time measurement

[(] 18:58:58 FER 22 1899 b T itk
PRI3306 RBEST WPEX-300A/2LIBASE §T.) MKRa 13.823 msec, o lod

REF 133.8 dByV AT Y@ of -.B1 ag/™¥
PERK 0P/ UG
LOG 18%  OFF
18 L
db~ HOLD
H OSP LINE

\ Ok OFF

[hange
P g o MDA Ll MMhmfmayﬁuwwi gt Title

VA SB

SCUC Dicplay

ACORR Lonfig
IHTENSTY

CEMTER 9H2.588 MHz SPAM B Hz More

RL  #RES BW 3BB kHz VBH 18R kHz #5WP 3.9 msec ! of @

Plot 3.3.2

Test specification: s 15.247(a)(1)(i)
Average time of occupancy test results
Transmitting on time measurement

[G3] 16:49:39 FIB 27 1999 i
PR13T0E ABLST WPBX-0@BE/2L(BASE §T.) MkRs BSH.BM nsec

REF 133.8 By AT 40 o8 -.51 gg Pk OF AV
PLAK OP/AYG
LOG 18%  OFF
18 .
dB/ HARKER
_ NORMAL
o (\ HARKER
95.8 \ :

dBypl l
HARKER
VAN EREYT LY ﬂ¢ha4..¥wmfpﬂwﬁme Al AMPTD

VA S

SE, UL SELECT
ACORR 1234
MARKER 1
0N 0FF
CENTER 982500 Nz SPAN @ H: Mare
R ®RES BW 308 kH: VBN 100 kHz #5UP 30.9 nsec 1 of 2
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3.4

34.1

3.4.2

3.4.3

Maximum peak output power test according to §15.247 (b)(2)

Definition of the test

This test was performed to demonstrate that the maximum RF peak output power of the
transmitter does not exceed 0.25 watt (24 dBm).

Test set-up

The test was performed in the anechoic chamber at 3 meter test distance with biconilog
antenna as shown in Photographs 3.4.1 and 3.4.2. The EUT was installed on the 0.8 m
high wooden table which was on the top of the metal turntable flush mounted with the
ground plane. To find the maximum radiation measuring antenna height was changed
from 1 to 4 m, the turntable was rotated 360° and the antenna’s polarization was
changed from vertical to horizontal.

Test results

The maximum RF output power was measured at 3 carrier (channel) frequencies (low,
middle, high). All measured results given in Plots 3.4.1 to 3.4.3. The Table 3.4 below
gives output power in dBm.

Table 3.4
Transmitter output RF power test results
Frequency, Peak output Limit, Margin Result
power,
MHz dBm dBm dB
902.5 20.8 24 3.2 Pass
915 18.0 24 6.0 Pass
927 19.2 24 4.8 Pass

Reference numbers of test equipment used

HL 0412 HL 0465 | HL 0521 HL 0589 HL 0593 HL 0594 | HL 0604

HL 0815 HL 0816

Full description is given in Appendix A.
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HERMON LABORATORIES

3.4.4

Exposure limit according to part 1, 81.1310

Limit for power density for general population/uncontrolled exposure is
P (mW/cm?2) =f/1500 = 902/1500 = 0.6 mW/cm?2.

Pt
The power density P (MW/cm?) = —--------——-- , where
4p r2

P+ - the transmitted power, which is equal to the transmitter output power 20.8 dBm plus

maximum antenna gain 3 dBi, the maximum output transmitter power is 23.8 dBm = 240
mwW.

0.6 (mMW/cm?2) = 240 mW / 4p r2
The allowed distance “r", where RF exposure limits may not be exceeded, is 5.64 cm:

r=0P;/0.6 x4p=0240/ 2.4 x 3.14 » 5.64 (cm).
The public cannot be exposed to dangerous RF level.
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Plot 3.4.1

Test specification: § 15.247(b)(2)
Output power test (P=20.8 dBm)

[(5)17:53:18 FEB 22 1839 3CC p.15.427 MAK.PEAK POUER v
PRI3706 ABEST UPEX-30RE/ZLYERSE 1.0 MKR S82.5 MH:
REF 120.8 dBub/n AT 59 o 115,35 dubyn| L0 OF Y
PERK O/ AVD
LOG 185 OFF
18 L
i TNPUT 1
9h - 5N
o INPUT 2
WM}' i Fryffyl sy 3T WMWWW cHH-2. 30
INPUT 2
1-6.50
A S8
S FL INPUT 2
ACORR BYPASS
VIEN CAL
0N OFF
P ON —
CENTER 9B2.5 MH: SPAN 286.0 NHz
AL #RES BH 1.8 MH: RUBH 1 MHz 15HP 20,8 nsec
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FCC ID: OB5WPBX-9000-2L
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Plot 3.4.2

Test specification: § 15.247(b)(2)
Output power test (P=18 dBm)

%51 17:87:@5 FEB 23 1999 MAY PLAK POMER .
(@] PR.1798F AREST WPBY-9HAA/IL(BASE STATION HERSURE

ACTY DET: FEAK TR
HEAS DOET: PEAK OP AUG 00 10

MER 915,08 MHz
113.27 dByl/m L151

CLEAR

LOG  REF 12@.8 dBplsm PREANP ON  ypiTc o
10

d e HAX
AT

o1 db {f’ HOLD A

ek Lhﬂfjﬁj \\“”?#ﬂﬁwmmammwmmwawx UIEW A

UR 5B BLANK A
SCFC
ACORR

Trace

ABC

CENTER 915.08 HH: SPAN 10.BE MH: More

RL ®IF BW 1.8 HHz  ®AVG BMW 1 HHz SWP 2.8 msec 1 of 3
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HERMON LABORATORIES

1 eST KEpPOrt: ABEFLL.133Ub.a0C
Date: June, 1999
FCC ID: OB5WPBX-9000-2L

Plot 3.4.3

Test specification: § 15.247(b)(2)
Output power test (P=19.2 dBm)

2:14: 16 FEB 23, 1393 HAX . PEAK POKER

@3] 1

HERSURE

PR, 17906 ABEST WOBK-GBAG/2L(BASE STATION) EASURE
0
: i ]
ke g27.88 may | P00
£14.43 dBub/n
LOG AEF 120.0 68,/ PREANP 0N yaiiE A
j e
dE;N oy HAX
58 db \ HOLD A
#ﬁﬂwrwﬂﬁﬁﬂmﬂﬂﬂﬂﬂﬁf; \\H*mJﬂHAbduﬂ,kmuhﬁh VIEK R
VR SB BLANK
8 Fe
RCORR =
Trace
e AR L
CENTER 827,08 iz CPAN 10,38 M Mare
RL IF B 1.0 fHz  SAVG BW | fH: SWP 2.8 msec 1 of 3
P=192 dBm
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HERMON LABORATORIES

Photograph 3.4.1

Maximum power and radiated emissions measurement setup
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Photograph 3.4.2

Maximum power and radiated emissions measurement setup
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HERMON LABORATORIES

3.5

351

3.5.2

3.5.3

Out of band radiated emissions test according to §15.247(c) and
8§ 15.205, 15.209(a)

Definition of the test

This test was performed

1) to prove that the EUT out-of-band emissions in any 100 kHz bandwidth outside 902
to 928 MHz are at least 20 dB below maximum power content as measured in any
100 kHz bandwidth within the band that contains the highest level of the desired
power and

2) to measure radiated emissions except carriers generated by the transmitter.

Test set-up

The radiated emissions measurements were performed in the anechoic chamber with the
biconilog and double ridged guide antennas at 3 meters test distance as shown in
Photographs 3.4.1, 3.5.1 to 3.5.3. The frequency range from 30 MHz to 9.3 GHz was
investigated.

The EUT was installed on the 0.8 m high wooden table which was on the top of the metal
turntable flush mounted with ground plane. To find the maximum radiation measuring
antenna height was changed from 1 to 4 m, the turntable was rotated 360° and the
antennas polarization was changed from vertical to horizontal.

Test results

The test was performed with transmitter operating at 3 carrier (channels) frequencies
902.5, 915 and 927 MHz. Plots 3.5.1 and 3.5.9 show the in-band signal (902.5 and 927
MHz), Plots 3.5.2 to 3.5.8, 3.5.10 to 3.5.14 show that the out of bands measured signals
were more than 20 dBc. Radiated emissions which fall in the restricted bands comply
with §15.209(a) limits.

Emissions found in 30 - 1000 MHz range were due to the incorporated digital device and
are brought in section 3.6 of this test report.

Reference numbers of test equipment used

HL 0025 HL 0041 | HL 0412 HL 0465 HL 0521 HL 0589 | HL 0593

HL 0594 HL 0604 | HL 0815 HL 0816

Full description is given in Appendix A.
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FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Plot 3.5.1

Test specification: s 15.247 (c)
Out-of-band radiated emissions test
Frequency: 902.5 MHz , in-band signal

[(5] 16:27:18 TR 22, 1999 LC p.15.427 MAX. PEAK POMLF T
PR133I06 ABLST WPBX-908A/2LIBASE ST.)  NKA 902.AB Mz W
ACF 1208.8 dBgbsm AT 50 dB B7,84 aByyra EL OF AU
PEAK :
GP/AYG
LDG
1l (Y Bt
o8- jx \ HARKER
NORKAL

| f{ | MeReeR

b Al S
HARKER
AMP1O
iR SB
8C FL SELELCT
ACORR _ 123¥
HARKER 1
ON OFF
PAOON| | ] ==
LENTER SH2.508 MHz SPAN 5. BEA HH: More
RL  dRES BN 108 kH: #UEW 1EB kH: SHF CB.H meec 1 of 2
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HERMON LABORATORIES

Plot 3.5.2

Test specification: s 15.247 (c)
Out-of-band radiated emissions test
Frequency: 902.5 MHz

[@3] 19:13:23 FEB 23, 1999 FLG 15,847 SPURIOUS
PR,1T3EE ABEST WPBX-98@@s2L (BASE STATIONY

AGTV DET: PEAK
MLAS DET: PERK

MKRa 148 MHz
-22.39 dB
LOG REF 11B.3 dByVrm
18
dks o
ATH
HE dE S S — — .
T --‘] "ll.h..m-"'...n-.-ﬂ' .—-'-""'"-M.'_'‘I'““M'wmlI‘’J‘I"“-\-M.II‘IMI
i ]
WA SE Nt |
aC FL et
RCORR =
§1ARY 38 HH: B §T0P 2.0B8 GH:
AL 21F BW 188 kHz tAUG BH 3IBE kH: SHP 591 pmgec
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HERMON LABORATORIES

1 eST KEpPOrt: ABEFLL.133Ub.a0C
Date: June, 1999
FCC ID: OB5WPBX-9000-2L

Plot 3.5.3

Test specification: s 15.247 (c)
Out-of-band radiated emissions test
Frequency: 902.5 MHz

14:98:57 FEB 23. 1899 OUTSITE OF BAND rE——
(@3] PR.173B6 ABEST WPBY- OBA@/2L{BASL STATION) ng?sm
iEas DET. BERK op v
F K

MR 4,502 Oz | N0 10

49,97 dBulsm s T

L06 BEF 68.8 By PRANP ON 3 f

19

i THIT 7 MRRKLR

B 48 MWMWWWWWMW A

- NEXT

PEAK

1} [ | A _— NEXT PK

5t £ RICHT
RCORR f—nt

MEXT PK

LEM

START 2.80@ GH: S$T0P 5.0AR GHz Mare

RL e|F BH 1.0 HH; *AYG EW t HHr SHP EI1.E asec 1 of [
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HERMON LABORATORIES

Plot 3.5.4

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 902.5 MHz

751 19:27:@1 FLR 22 1999 OUTSITE THE FR.BAND T
(@] PR.1736F AREST WPRY-GEAR/2L(BASE STATION ”E?SHEE
ACTY DET: PEAK
MEAS DET: PEAK OF AUG A00 10
51.82 dBulsn
LOG  REF 70.8 dBuYsn PREAMP DN ”HEHEE
18
db v
e PASS | THIT NHRH[E
B dB - —
NEXT
PERK
UR SB NEXT PK
SCFC RIGHT
AGORR
NEXT PK
LEFT
CENTER 2.707110 GHs SPAN 5.ARQ NHz Mare
RL #IF BW 1.8 HHz  ®AUG BW 1 HHz SWP 28.0 msec 1 of 7

Page 31 of 63



ki

HERMON LABORATORIES

Plot 3.5.5

1eST Report: AberFCL.133Ub.00C

Date: June, 1999

FCC ID: OB5WPBX-9000-2L

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 902.5 MHz

[B3] 15:18:35 FLE 21,
PR.133B5 ABEST WPBY-8ERA/2L(RASE STATION)

ACTU DET: PERK
MERS DET: PERK OF AUG

LOO
18

dB
BATH
B dB

A 5B
5C FL
ACORR

REF GB.H dEuWsm

1999 OUTSITE OF EAND

HER 3.BB33c3 GHz
43.83 dBulsm

PREAMP DN

CENTER 3.61HEAE GH:
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*IF BW 1.8 Hh:

BAVG BW 1 Hhz
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@3] 1

LOO
18

dB
BATH
B dB

A 5B
5C FL
ACORR

1 eST KEpPOrt: ABEFLL.133Ub.a0C
Date: June, 1999
FCC ID: OB5WPBX-9000-2L

Plot 3.5.6

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 902.5 MHz

9:08:45 FEB 23, 1993 O0OUTSITE OF EAMD MERSURE
PR.1330E ABEST WPBX-9BRE/2L(BASE STATIOMNY AT KR
ACTY OET: PEAK

HEAS OET: PEAK GF AUG

KR 4512638 Gz | "L)e]
31.19 dBplsm

REF EB.B dBulis/m FREAHF 0N HRE%EHE
ARt [THTT HAX
UIEW B
BLAMNE B
Trace
AoBC
CENTER 4.5125@R (Hz SPAN 5.PBA MHz More
#1F BW 1.8 HHz 1AVG BW 1 HH:z SWE P@8.8 msec I of 3

RL
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1 eST KEpPOrt: ABEFLL.133Ub.a0C
Date: June, 1999
FCC ID: OB5WPBX-9000-2L

Plot 3.5.7

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 915 MHz

751 19:22:31 FEB 25, 1999 FCC 15.247 SPURIONS T
(@] PR.1730F AREST WPEY-ORAA/AL (RAGE STATION ”E?SHEE
ACTY DET: PEAK
MERS DET: PEAK
MERs -79 HHz HDE]£$
-2Y4 98 dB

L0G REF 118.8 dBulen MARKLR

T 3y CF

Ty MARKLR

38 dB a

§ NEXT

ﬂ, Y s PEAK

LW“-WW

UR SB NEXT PK

50 Wfdwwvw““ RIGHT
ACORR (M

3 NEXT PK

LEFT

START 3@ MH: STOP 2. BAA GHz Hore

RL #1F BW 188 kHz  ®AUG BW 308 kHz SWP 531 msec 1 of 7
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Plot 3.5.8

Test specification: s 15.247 (c)
Out-of-band radiated emissions test
Frequency: 915 MHz

12:87:03 F[8 23 1999  FCC p.15,209 G——
(3] PR.11305 FBES1 WPBX-9BAE/ 2L (BASE STATION “g?ﬁﬂﬂg
EEEE EE}' Eigw P AUG |
: ¥ U
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00 BET 60.8 cBubse | PREANP N i

:E;H FRURT S FEE LTRIT NAX

B dB Wwdwww@“mmwhﬂ“’" HOLD A

VIEH R

Uf 5B fic BLAME A
5 FL
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Trace

A O A ST SCAEETAL s SO MM . v E E ':

STRRT 2,008 GH: STOP 5.0BA CHz More
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Plot 3.5.9

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 927 MHz, in-band signal

[(3] 19:31:22 FEB 25 1849 FCC 19,247 SPURIOUS

PR.1730F AREST WPBY-9BAA/AL (BASE STATION) ”E?Sgﬁg
ACTU DET: PEAK
MEAS DET: PEAK
MKR 928,08 MHz HDE]EQ
£5.59 dRulsm
CLEAR
db v
MR
ATN
10 db / \ HOLD A
j k UIEW A
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UA SEHﬁHMWTWHﬂMW%ﬂWﬂ e R e vev BLANKE A
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AGORR
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AB T
CENTER 927.08 MH: SPAN 18, B8 MH: More
R #1F BW 188 kHz  ®AYG BW I8R kHz SUP 2.8 nsec 1 of 3
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[B3] 19:24:48 FLB 25

1eST Report: AberFCL.133Ub.00C

Date: June, 1999

FCC ID: OB5WPBX-9000-2L

Plot 3.5.10

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 927 MHz

1999 FCC 19,247 SPURIOUS

PR.1330F AREST WUPBX-9BBA/2L (BASE STATION)

ACTY DET: FEAK
HEAS DET: PEAK
HERa -1BE MHz
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VA 5B

50 L e
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START 3B MH:z
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Plot 3.5.11

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 927 MHz

[(3] 13:57:4Y8 FEB 23 1999 FCC p.15.7@9

LOO
18
dB
BATH
B dB

VA 5B
5C FL
ACORR

START
RL

PR.133@6 ABEST WPBYX-9BAG/ AL (BASE STATION)
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Plot 3.5.12

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 927 MHz

751 14:34:14 FER 23 1999 OUTSITE OF BAND T
(@] PR.17305 ABEST WPBY- 9EAA/IL(BASE STATION MEASURE

ACTU DET: PEAK AT TIKR
MLAS DET: PEAK GF AUG a00 10
53.88 dBpls/m

MARKER

L0G  REF G0.E dBul/n PREANP ON -
18
e MARKLR
B dR %wfw%wﬁvdﬂﬂwwwwwwﬁwﬁ N%““wawaWMﬂJ &
HEXT
FEAK
HA SB MEXT PK
5C FC RIGHT
ACORR
MEXT PK
LEFT
CEMTER 2.731888 GH: SPAN G.HAA HHz Hare
RL #1F BN 1.8 HH:z 1AUG BW 1 HHz SWP 2B.B msec Taof @
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Plot 3.5.13

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 927 MHz

[(3] 14:31:11 FEB 23, 1899 OUTSITE OF BAND

PR.1730F ARELT WPRY-9RAA/ AL (BASE STATION ”E?Sgﬁg
ACTU DET: PEAK
MEAS DET: PEAK 0P AUG
HKR 3,787775 GHz HDE]EQ
58.49 dBulsm
CLEAR
gga REF B@.B dBplisn PREAHP ON a1 A
ﬁg;N T LTI MR
B dB WWPWWWM Mﬁ%m O T I HOLD A
UIEW A
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AGORR
Trace
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RL #1F BW 1.8 HHz  ®AYG BW 1 HHz SWP 2.8 msec 1 of 3
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Plot 3.5.14

Test specification: § 15.247 (c)
Out-of-band radiated emissions test
Frequency: 927 MHz

%3] 14:36:@4 FER 23, 1999 OUTSITE OF BAKD .
(@] PR.173@F AREST WPBY-9BAA/ZL(BASE STATION ”E?Sgﬁg
ACTY OET: PEAK
MEAS DET: PEAK OF AUG
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52.99 dBulsm
LOG  REF E@.B dBubsm PREAHP ON HHE%EHE
18
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UIEW B
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AGORR
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Photograph 3.5.1
Radiated emissions measurement setup
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Photograph 3.5.2
Radiated emissions measurement setup
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Photograph 3.5.3
Radiated emissions measurement setup
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3.6

3.6.1

3.6.2

Unintentional Radiated emissions (class B digital device) test
according to 815.109

Definition of the test

This test was performed to measure radiated emissions from the incorporated digital
device of the EUT and also to verify the EUT full compliance with §15.109.

Test set-up

The radiated emissions measurements of the EUT incorporated digital device and
receiver were performed in the anechoic chamber at 3 meters measuring distance with
biconilog antenna. The measurements were done from 30 MHz to 5" harmonic. The
EUT was placed on the wooden table as shown in Figure 3.6.1 and Photographs 3.6.1,
3.6.2.

To find maximum radiation the turntable was rotated 360°, the cables position was
varied, the measuring antenna height changed from 1 to 4 m, and the antennas
polarization was changed from vertical to horizontal. In frequency range from 30 to 1000
MHz the EMI receiver settings were: RBW=120 kHz, quasi-peak detector. The results of
measurements were recorded into Table 3.6.1 and are shown in Plots 3.6.1, 3.6.2.

The receiver radiated emission measurements from 1 GHz up to 5 GHz were performed
with the spectrum analyzer settings: RBW=VBW=1 MHz, peak detector was used. All the
found emissions were at least 20 dB below specified limit.

Reference numbers of test equipment used

HL 0275 | HL 0465 | HL 0521 | HLO0593 | HL 0594 | HL 0604 HL 0815

HL 0816

Full description is given in Appendix A.
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Table 3.6.1 Radiated emission measurements test results
frequency range 30 MHz - 5 GHz

TEST SPECIFICATION: ECC part 15 subpart B § 15.109
COMPANY: ABEST Ltd.

EUT: WPBX-9000-2L

DATE: February 28, 1999

RELATIVE HUMIDITY: 49%

AMBIENT 23°C

TEMPERATURE:

MEASUREMENTS PERFORMED AT 3 METRES DISTANCE

Frequency Radiated Spec. Spec. Pass/
Emissions Limit Margin Fail
MHz dB (mv/m) dB (mv/m) dB
32.767 30.36 40.0 9.65 Pass
100.001 37.33 43.5 6.17 Pass
180.000 30.91 435 12.59 Pass
360.000 30.67 46.0 15.33 Pass
527.996 32.12 46.0 13.88 Pass

|Notes to table calculations:

Measurements were performed with biconilog antenna and quasi-peak detector.
Resolution bandwidth = 120 kHz
Spec. Margin = Specification margins = dB below (negative if above) specification limit.

Test performed by:
Mrs. Eleonora Pitt, test engineer
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Plot 3.6.1

1 eST KEpPOrt: ABEFLL.133Ub.a0C
Date: June, 1999
FCC ID: OB5WPBX-9000-2L

Test Specification: §15.109
Radiated emissions of receiver and digital incorporated device
Horizontal antenna polarization
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Plot 3.6.2

1eST Report: AberFCL.133Ub.00C

Date: June, 1999

FCC ID: OB5WPBX-9000-2L

Test Specification: §15.109
Radiated emissions of receiver and digital incorporated device
Vertical antenna polarization
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|-| 1eST Report: AberFCL.133Ub.00C

Date: June, 1999
FCC ID: OB5WPBX-9000-2L
HERMON LABORATORIES

Figure 3.6.1
Radiated emission test setup

Plastic antenna mast

E Raised measuring antenna
N

Anechoic chamber

-~

Wooden table
/ 3m 1.5 mLx1 mWx0.8 mH

“ I : e
S
: >< ,,,,,,,,,,,,,,,,, i >

Metal turntable flush

Ground plane mounted. Diameter=2 m
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] I eST Report. ABEFLL.133Ub.00C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Photograph No. 3.6.1
Radiated emission measurement test setup
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] I eST Report. ABEFLL.133Ub.00C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Photograph No. 3.6.2
Radiated emission measurement test setup
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] 1 eST KEpPOrt: ABEFLL.133Ub.a0C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

3.7

3.7.1

3.7.2

Conducted Emission Measurements according to §15.107, §15.207

Definition of the test

This test was performed to measure conducted emissions.

Test set-up

The test was performed in the shielded room. The EUT was setup as shown in Figure
3.7.1 and Photographs 3.7.1 to 3.7.2.

The frequency range from 450 kHz to 30 MHz was investigated.

The measurements were performed on the EUT 120 V AC power lines (both neutral and
phase) by means of the LISN, connected to the spectrum analyzer. The unused 50 W
connector of the LISN was resistively terminated in 50 W when not connected to the
measuring instrument. The position of the EUT cables was varied to determine
maximum emission level. The quasi peak detector (resolution bandwidth = 9 kHz) was
used. The test results are shown in Table 3.7.1 and Plots 3.7.1, 3.7.2.

Reference numbers of test equipment used

HL 0163 | HL 0466 HL 0521 HL 0787 HL 0817 HL 1003

Full description is given in Appendix A.
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1 eST KEpPOrt: ABEFLL.133Ub.a0C
Date: June, 1999
FCC ID: OB5WPBX-9000-2L

Table 3.7.1 Conducted emission measurements on EUT power lines

Frequency range : 450 kHz - 30 MHz
Detector : quasi peak

TEST SPECIFICATION:

FCC part 15 subpart B Class B

COMPANY: ABEST Ltd.
EUT: WPBX-9000-2L
DATE: February 25, 1999
RELATIVE HUMIDITY: 47%
AMBIENT TEMPERATURE: 23°C
Frequency Line ID Measured Specified Spec. Pass/
Conducted Limit Limit Fail
Emissions Margins
MHz dB (nV) dB (nV) dB
0.509 Ph, N 43.16 48 4.84 Pass
0.612 Ph, N 37.25 48 10.75 Pass
0.714 Ph, N 35.74 48 12.26 Pass
0.817 Ph, N 32.66 48 15.34 Pass

Test parameters:
Detector type = QP (quasi peak).

Resolution bandwidth = 9 kHz.

Table calculations and abbreviations:
Conducted emission = EMI meter reading (dBnV) + cable loss (dB) +
LISN correction factor (dB). (For LISN correction factor refer to Appendix B).

Spec. limit = specification limit.

Spec. margin = dB below (negative if above) specification limit.
Line ID = Line identification (Ph - phase, N - neutral).

Test performed by:

Mrs. Eleonora Pitt, test engineer

H

Hermon Labs
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] 1 eST KEpPOrt: ABEFLL.133Ub.a0C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Plot 3.7.1

Test Specification: § 15.107, § 15.207

Conducted emission measurements on power line
Frequency range: 450 kHz-30 MHz

Line: phase
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] 1 eST KEpPOrt: ABEFLL.133Ub.a0C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Plot 3.7.2

Test Specification: § 15.107, § 15.207

Conducted emission measurements on power line
Frequency range: 450 kHz-30 MHz

Line: neutral
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] 1 eST KEpPOrt: ABEFLL.133Ub.a0C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Figure 3.7.1
Conducted emission test setup

Shielded room

Coax cable
to EMI meter

To AC wall outlet
(filtered)

Wooden table

80 cm

——————

40 cm separation
’ from the wall

EUT power cord
LISN

Grounding
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] I eST Report. ABEFLL.133Ub.00C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Photograph 3.7.1

Conducted emission measurement test setup
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] I eST Report. ABEFLL.133Ub.00C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Photograph 3.7.2

Conducted emission measurement test setup
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] 1 eST KEpPOrt: ABEFLL.133Ub.a0C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Summary and Signatures

The EUT was found to be in compliance with the limits of FCC part 15 subpart C
815.205, §15.207, 815.209 (a), §815.247 and Subpart B, §15.107, 815.109.

Test performed by:

Mrs. Eleonora Pitt, test engineer ’é;%

Responsible Person from ABEST Communication Corp. x_?@,ﬁ/
A

Mr. Jason Chen, product manager
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1eST Report: AberFCL.133Ub.00C

Date: June, 1999
FCC ID: OB5WPBX-9000-2L

APPENDIX A - Test equipment and ancillaries used for tests

HL Serial Description Manufacturer Model No. Due
Serial No. Calibr.
No.
0025 5837 | Spectrum Analyzer, Anritsu MS-710C 8/99
10 kHz-23 GHz
0041 2811 | Ridged Guide Horn Electro-Metrics, RGA 50/60 7/99
Antenna, 1-18 GHz
0163 1314 | LISN, 9kHz-100MHz Electro-Metrics ANS-25/2 11/99
0275 040 Table non-metallic, Hermon Labs TNM 3/00
adjustable height, Check
15x1.0x0.8m
0412 8769 | Cable coax, Microwave, Gore 360Q01Q0111 9/99
DC-18 GHz, N-N, 3 m 8.2
0465 023 Anechoic Chamber Hermon Labs AC-1 10/99
9 (L) x 6.5 (W) x5.5(H)
m
0466 024 Shielded Room Hermon Labs SR-1 5/02
3L x3W)x24H)m Check
0521 0319 | Spectrum Analyzer with Hewlett 8546A 7/99
RF filter section (EMI Packard
Receiver 9 kHz - 6.5 GHz)
0589 589 Cable Coaxial, GORE Hermon Labs GORE-3 11/99
A2P0OL118.2, 3m
0593 101 Antenna Mast, 1-4 m/ Hermon Labs AM-F1 4/00
1-6 m Pneumatic check
0594 102 Turntable for Anechoic Hermon Labs WDC1 11/99
Chamber, flush mounted,
d=1.2 m, pneumatic
0604 9611- | Antenna Biconilog Log- EMCO 3141 7/99
1011 Periodic/T Bow-Tie, 26 -
2000 MHz
0787 1877 | Transient limiter Hewlett 11947A-8ZE 11/99
Packard
0815 151 Cable, coax, RG-214, Hermon Labs C214-7 8/99
7.3 m, N-type connectors,
inside anechoic chamber
0816 152 Cable, coax, RG-214, Hermon Labs C214-8 8/99
8 m, N-type connectors,
outside anechoic chamber
0817 153 Cable, coax, RG-58, 8 m, | Hermon Labs C58-8 8/99
N-type connectors
1003 161 Cable coaxial, M17/164, Hermon Labs C17164-10 3/00
10 m
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] 1 eST KEpPOrt: ABEFLL.133Ub.a0C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

APPENDIX B-Test Equipment Correction Factors

Correction Factor
Line Impedance Stabilization Network
Model ANS-25/2
Electro-Metrics

Frequency, kHz Correction Factor
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

The correction factor dB is to be added to the meter readings (dB/nv) of the interference
analyzer or spectrum analyzer.
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] 1 eST KEpPOrt: ABEFLL.133Ub.a0C
hﬂ Date: June, 1999
FCC ID: OB5WPBX-9000-2L

HERMON LABORATORIES

Antenna Factor
Double Ridged Guide Antenna
Electro-Metrics, Model RGA-50/60

Ser.No.2811
Frequency, MHz Antenna Factor,
dB(1/m)
1000 24.3
1500 25.4
2000 28.4
2500 29.2
3000 30.5
3500 31.6
4000 33.7
4500 32.2
5000 34.5
5500 34.5
6000 34.6
6500 35.3
7000 35.5
7500 35.9
8000 36.6
8500 37.3
9000 37.7
9500 37.7
10,000 38.2
10,500 38.5
11,000 39.0
11,500 40.1
12,000 40.2
12,500 39.3
13,000 39.9
13,500 40.6
14,000 41.1
14,500 40.5
15,000 39.9
15,500 37.8
16,000 39.1
16,500 41.1
17,000 41.7
17,500 45.1
18,000 44.3

Antenna factor dB(1/m) is to be added to receiver meter reading in dB(nV) to convert it into field
intensity in dB(nV/meter).
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1eST Report: AberFCL.133Ub.00C

Antenna Factor at 3m calibration
Biconilog Antenna EMCO Model 3141

Date: June, 1999
FCC ID: OB5WPBX-9000-2L

Ser.No.1011
Frequency, MHz Antenna Factor, Frequency, MHz Antenna Factor,
dB(1/m) dB(1/m)

26 7.8 940 24.0
28 7.8 960 24.1
30 7.8 980 24.5
40 7.2 1000 24.9
60 7.1 1020 25.0
70 8.5 1040 25.2
80 9.4 1060 25.4
90 9.8 1080 25.6
100 9.7 1100 25.7
110 9.3 1120 26.0
120 8.8 1140 26.4
130 8.7 1160 27.0
140 9.2 1180 27.0
150 9.8 1200 26.7
160 10.2 1220 26.5
170 10.4 1240 26.5
180 10.4 1260 26.5
190 10.3 1280 26.6
200 10.6 1300 27.0
220 11.6 1320 27.8
240 12.4 1340 28.3
260 12.8 1360 28.2
280 13.7 1380 27.9
300 14.7 1400 27.9
320 15.2 1420 27.9
340 15.4 1440 27.8
360 16.1 1460 27.8
380 16.4 1480 28.0
400 16.6 1500 28.5
420 16.7 1520 28.9
440 17.0 1540 29.6
460 17.7 1560 29.8
480 18.1 1580 29.6
500 18.5 1600 29.5
520 19.1 1620 29.3
540 19.5 1640 29.2
560 19.8 1660 29.4
580 20.6 1680 29.6
600 21.3 1700 29.8
620 21.5 1720 30.3
640 21.2 1740 30.8
660 214 1760 31.1
680 21.9 1780 31.0
700 22.2 1800 30.9
720 22.2 1820 30.7
740 22.1 1840 30.6
760 22.3 1860 30.6
780 22.6 1880 30.6
800 22.7 1900 30.6
820 22.9 1920 30.7
840 23.1 1940 30.9
860 234 1960 31.2
880 23.8 1980 31.6
900 241 2000 32.0
920 24.1

Antenna factor is to be added to receiver meter reading in dB(mV) to convert to field intensity in dB(mV/meter).
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