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1 Project information

EUT attributes

Test item
Type (Model)
Equipment FCC code

Applicant information

Applicant’s responsible person
Applicant/Manufacturer
Address

P.O.B.

City

Postal code

Country

Telephone number

Telefax number

Test details

Project number
Location

Test started

Test completed
Purpose of test
Test specifications

Document ID: AIRRAD_FCC.15799.doc

Date of Issue: March 2004

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

Base station radio unit
BSR 700MHz TDD Ext
TNB

Mr. Zion Levi, compliance & testing engineer
Airspan Networks (Israel) Ltd.

1, Harava street, “Unitronics” building

199

Airport City

70100

Israel

+972 3977 7444

+972 3977 7400

15799

Hermon Laboratories

February 22, 2004

March 11, 2004

Apparatus compliance verification in accordance with emission requirements
47CFR Parts 2, 27,15 subpart B
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e-mail: mail@hermonlabs.com

2 Summary of tests and signatures

The tests listed in the table below were performed.
The EUT was found complying with the limits of 47CFR Parts 2, 27, 15 subpart B.

Document ID: AIRRAD_FCC.15799.doc

Date of Issue: March 2004

Test description Specification Limits Test report Verdict
reference paragraph
Intentional radiation
Pteglliouttput power 2.1046, Frequency, Limit, dBm 4.1 Pass
a antenna : MHz :
connector 27.50c(1)(i) Conducted power ERP, dBm
Fiow = 699.5 .
— ERP-11.85 dBd 60.0, providing
Fmia = 720.5 (antenna gain) antenna height
Frign = 744.5 <305m
Frequency stability 2.1055, 27.54 Temperature, Voltave. V Limit 4.2 Pass
OC ’ .
‘30 Unom
'20 Unom
-10 Unom
0 Unom 26 dBc points
10 Unom including
frequency
20 0-85 Unom tolerance shall
20 Unom remain within the
20 115 Unr, assigned band
30 Unom
40 Unom
50 UI’!OI’"
Occupied 2.1049 Attenuation versus
bandwidth Frequency, MHz carrier,dBc 4.3 Pass
Fiow = 699.5
Fmia = 720.5 26
Fhigh =744.5
Spurious 2.1047. 2.1051 Attenuation versus
emissions RF 27’ 53f ’ Frequency carrier,dBc RBW 4.4 Pass
antenna connector ’ 100 kHz (30 kHz
° k"gH‘z7'5 43+10logP for allotted band
and band edges)
Spurious 2.1053, 27.53f Attenuation versus
o issions Frequency carrier dBc RBW 4.5 Pass
(radiated) 9 kHz — 7.5 GHz 43+10logP 100 kHz
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Hermon Laboratories Ltd.
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Test description Specification Limits Test report Verdict
reference paragraph
Unintentional radiation
Conducted 15.107 Frequency, Class B limit, dBuv 46 Pass
emissions at AC MHz QP AVR
power port
0.15-0.5 66 — 56 56 — 46
0.5-5.0 56 46
5.0-30 60 50
Antenna power 15.111 Receiver operating in 30 — 960 MHz 47 Pass
conducted — ’
measurements for Frequency, MHz Power limit, "\W (dBm)
receiver
30 — 2200
(2™ harmonic of LO) 2 (-87)
Radiated 15.109 Frequency, MHz Class B limit dBuV/m 48 Pass
emissions 30 - 88 40.0 ’
88 — 216 43.5
216 — 960 46.0
960 — 2200
(2™ harmonic of LO) 54.0
Test report prepared by: 3
s
Ms. N. Averin, MA, certification engineer F
Test report approved by:
Mr. Michael Nikishin, MScEE, group leader %/;
Mr. Edward Usoskin, PhD, C.E.O.
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3.1

3.2

Document ID: AIRRAD_FCC.15799.doc

EUT description

General information

Hermon Laboratories Ltd.

P.0.Box 23

Binyamina 30500, Israel

Tel.+972 4628 8001
Fax.+972 4628 8277
e-mail: mail@hermonlabs.com

A base station radio, BSR 700MHz TDD Ext, is a part of a WipLL broadband fixed cellular wireless access
system. The system provides a radio link between an end-user (a subscriber) and a network itself to give high-
speed data access. The EUT is a transceiver (FSK digital modulation, data rate 1, 2, 3 Mbps or 1.33, 4 Mbps),
operating in 698 MHz to 746 MHz range, equipped with a 14 dBi (11.85 dBd) gain external panel antenna. It is
installed outside the base station site and typically is mounted on a pole.
The BSR is powered via a subscriber data adapter (SDA), which provides 48 V DC power.

EUT test configuration
The EUT ports and lines description is given in Table 3.2.1 and system/test configuration is shown in Figures

3.21,3.2.2.
The device operating frequencies generated by clocks and oscillators are provided in Table 3.2.2.
Table 3.2.1
EUT ports and lines
Port Port Connector Quantity | Cable type Cable Indoor / | Connected
type description type length, | outdoor to
m
Data + 48 VDC + D type 15 pin 2 Cat. 5-4x2 100 Outdoor SDA
DC Ethernet twisted pair
Antenna RF output / N type to 7/16 1 RG-58 1.5 Outdoor External
input antenna
Table 3.2.2
EUT operating frequencies
Frequency, Identification

MHz
699.5 I:Iow
720.5 Fmid
744.5 Fhigh

322 IF1

6 IF2

20 Oscillator

48 Oscillator
1021.5 LO1 (IF1 + Fiow)
1042.5 LO1 (IF1 + Fmiq)
1066.5 LO1 (IF1 + Fhigh)

328 LO2
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Figure 3.2.1

General WipLL system configuration
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Figure 3.2.2

EUT test configuration for conducted emission at AC line measurements

Mains Subscriber 48V DC + signal
Data 15 hielded cabl EUT
Adapter m unshielded cable

Page 7 of 97
Document ID: AIRRAD_FCC.15799.doc
Date of Issue: March 2004



Hermon Laboratories Ltd.

H P.0.Box 23
L Binyamina 30500, Israel

Tel.+972 4628 8001
Fax.+972 4628 8277

HERMON LABORATORIES e-mail: mail@hermonlabs.com
4 Test results
4.1 Peak output power test
4.1.1 General
This test was performed to measure the peak output power at RF antenna connector. Specification test limits
are given in Table 4.1.1. The test results are provided in Table 4.1.2 and associated plots.
Table 4.1.1 Peak output power limits
Assigned frequency range, ERP,
MHz dBm
698 - 746 60
4.1.2 Test procedure
41.2.1 The EUT was set up as shown in Figure 4.1.1, energized and its proper operation was checked.
41.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
41.2.3 The peak output power was measured with spectrum analyzer as provided in Table 4.1.2 and associated plots.

Figure 4.1.1 Peak output power test setup

EUT

Spectrum
analyzer

Attenuator

h 4
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Table 4.1.2 Peak output power test results

OPERATING FREQUENCY RANGE: 698 — 746 MHz
DETECTOR USED: Peak
RESOLUTION BANDWIDTH: 1 MHz
VIDEO BANDWIDTH: 3 MHz
MODULATION: Unmodulated
MODULATING SIGNAL: NA
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Carrier RF output ERP*, ERP limit, Margin, Verdict
frequency, MHz power, dBm dBm dBm dB
699 31.50 43.35 60.00 16.65 Pass
721 31.83 43.68 60.00 16.32 Pass
745 31.67 43.52 60.00 16.48 Pass
* ERP (dBm) = RF output power (dBm) + antenna gain (dBd),
where antenna gain declared by customer is 14 dBi, which equals to 11.85 dBd
Reference numbers of test equipment used
| HLO0057 | HL1424 | HL2254 |
Full description is given in Appendix A.
Plot 4.1.1 Peak output power test results at low frequency
ATTEN 10dE HEER 31.50dEm
RL  40.0dEm 10dES 695 . 95MHz
- g -
. B / \\
R L
PR Iy %Ww
CENTER 699, 00MH=z SP AN 10.00MH=
*REW 1.0MH= VEW  3.0MHz SWP  50.0m=s
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Plot 4.1.2 Peak output power test results at mid frequency

ALTTEN 10dE MEE  31.83dEm
RL  40.0dBm 10dE/ 720.88MHz
b / \\\

f/f \\'\
R 7
CEMTER 7Z1.00MH= SPAN 10.00MHz
*REW 1.0MHz VEW  3.0MHz SWP  50.0ms

Plot 4.1.3 Peak output power test results at high frequency

ATTEN 10dE MER 31.67dBm
RL  40.0dEBEm 10dE/ 744 90MH=
/’ﬁ \\
D 7 \\
R [
CENTER 745.00MH=z SPAN 10.00MH=z
*REW 1.0MH= VEW 3.0MH=z 3WP 50.0ms
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4.2 Frequency stability test
421 General

This test was performed to measure frequency stability of transmitter RF carrier. Specification test limits are
given in Table 4.2.1. The test results are provided in Table 4.2.2.

Table 4.2.1 Frequency stability limits

Assigned frequency, Maximum allowed frequency displacement
MHz

699

26 dBc points including frequency tolerance shall remain within the

;‘21; assigned band

4.2.2 Test procedure

4221 The EUT was set up as shown in Figure 4.2.1, energized and its proper operation was checked.

4222 The EUT power was turned off. Temperature within test chamber was set to +30°C and a period of time
sufficient to stabilize all of the oscillator circuit components was allowed.

4.2.2.3 The EUT was powered on and carrier frequency was measured at start up moment and then every minute until
frequency had been stabilized or 10 minutes elapsed whichever reached the last. The EUT was powered off.

4224 The above procedure was repeated at 0°C and at the lowest test temperature.

4225 The EUT was powered on and carrier frequency was measured at start up moment and at the end of

stabilization period at the rest of test temperatures and voltages. The EUT was powered off.
4.2.2.6 Frequency displacement was calculated as provided in Table 4.2.2.

Figure 4.2.1 Frequency stability test setup

Variable | = 00T
power supply

Spectrum
analyzer

| |
| |
| |
i EUT i Attenuator
| |
Voltmeter i i
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Table 4.2.2 Frequency stability test results

OPERATING FREQUENCY RANGE: 698 — 746 MHz
NOMINAL POWER VOLTAGE: 48V
TEMPERATURE STABILIZATION PERIOD: 10 min
POWER DURING TEMPERATURE TRANSITION: Off
SPECTRUM ANALYZER MODE: Counter
MODULATION: Unmodulated
T oC Voltage, Frequency, Hz Positive | Negative | Max frequency [Min frequency
' \% drift, Hz drift, Hz drift, Hz drift, Hz
Startup | 2¥min | 5"min | 10"min
Low frequency
-30 ]| nominal | 698998986 | 698999738 699000096 699000254 231 -1037
-20 ]| nominal | 699002254 | 699002517 699002571 699002779 2756 2231
-10 ] nominal | 699003362 | 699003378 699003389 699003381 3366 3339
0 nominal | 699003183 | 699003087 699002995 699002945 3160 2922
10 | nominal | 699002202 | 699001994 699001807 699001709 2179 1686
20 +15% | 699000427 | 699000268 699000096 699000019 404 -4 3366 -3898
20 | nominal | 699000540 | 699000329 699000114 699000023* 517 0
20 -15% | 699000509 | 699000285 699000106 699000019 486 -4
30 | nominal | 698998683 | 698998454 698998290 698998173 -1340 -1850
40 | nominal | 698997226 | 698997065 698996924 698996851 -2797 -3172
50 | nominal | 698996240 | 698996164 698996134 698996125 -3783 -3898
Mid frequency
-30 ]| nominal | 720999404 | 720999858 721000208 721000356 372 -580
-20 ]| nominal | 721002430 | 721002614 721002807 7211002879 2895 2446
-10 ] nominal | 721003455 | 721003471 721003478 721003481 3497 3471
0 nominal | 721003173 | 721003116 721003040 721002998 3189 3014
10 | nominal | 721002113 | 721001947 721001796 721001719 2129 1735
20 +15% | 721000409 | 721000239 721000067 720999979 425 -5 3497 -3960
20 | nominal | 721000593 | 721000277 721000091 720999984* 609 0
20 -15% | 721000559 | 721000235 721000089 720999992 575 8
30 | nominal | 720998318 | 720998221 720998082 720998048 -1666 -1936
40 | nominal | 720997078 | 720996924 720996774 720996731 -2906 -3253
50 | nominal | 720996146 | 720996071 720996035 720996024 -3838 -3960
High frequency
-30 | nominal | 744999266 | 744999714 745000079 745000263 248 -749
-20 ]| nominal | 745002470 | 745002761 745002892 745002917 2902 2455
-10 ]| nominal | 745003554 | 745003579 745003585 745003597 3582 3539
0 nominal | 745003348 | 745003266 745003181 745003141 3333 3126
10 | nominal | 745002180 | 745002047 745001887 745001823 2165 1808
20 +15% | 745000433 | 745000269 745000104 745000029 418 14 3582 -4103
20 | nominal | 745000365 | 745000237 745000094 745000015* 350 0
20 -15% | 745000437 | 745000291 745000107 745000036 422 21
30 | nominal | 744998172 | 744998198 744998204 744998131 -1811 -1884
40 | nominal | 744996986 | 744996855 744996723 744996664 -3029 -3351
50 | nominal | 744669062 | 744995975 744995924 744995912 -3953 -4103
* - Reference frequency
6-MHz channel, |Measured 26 dBc point, Frequency drift, Hz 26 dBc point including Verdict
MHz MHz o — Negative frequency tolerance, MHz :
698 — 704 698.12 NA -3898 698.116102 Pass
716 — 722 721.87 3497 NA 721.873497 Pass
740 — 746 745.88 3582 NA 745.883582 Pass
Reference numbers of test equipment used
[ HLo026 | HLO0057 | HL0493 | HLO0559 | HL1207 | HL1458 | [

Full description is given in Appendix A.
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4.3 Occupied bandwidth test
43.1 General

This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table
4.3.1. The test results are provided in Table 4.3.2 and associated plots.

Table 4.3.1 Occupied bandwidth limits

Assigned frequency, MHz Modulation envelope reference points*, dBc
699
721 26
745

* - Modulation envelope reference points provided in terms of attenuation below unmodulated carrier.

4.3.2 Test procedure

43.2.1 The EUT was set up as shown in Figure 4.3.1, energized and its proper operation was checked.

43.2.2 The EUT was set to transmit unmodulated carrier and reference peak power level was measured.

4323 The EUT was set to transmit modulated carrier.

43.2.4 The transmitter occupied bandwidth was measured with spectrum analyzer as frequency delta between

reference points on modulation envelope and provided in Table 4.3.2 and associated plots.

Figure 4.3.1 Occupied bandwidth test setup

Spectrum
EUT »  Attenuator >
Antenna output analyzer
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Table 4.3.2 Occupied bandwidth test results

DETECTOR USED: Peak hold
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
MODULATION ENVELOPE REFERENCE POINTS: 26 dBc
MODULATION: FSK
MODULATING SIGNAL: PRBS
BIT RATE: 4 Mbps
Carrier frequency, MHz Occupied bandwidth, MHz
699 1.75
721 1.77
745 1.76
BIT RATE: 1.33 Mbps
Carrier frequency, MHz Occupied bandwidth, MHz
721 1.75
BIT RATE: 1 Mbps
Carrier frequency, MHz Occupied bandwidth, MHz
721 1.32
BIT RATE: 2 Mbps
Carrier frequency, MHz Occupied bandwidth, MHz
721 1.32
BIT RATE: 3 Mbps
Carrier frequency, MHz Occupied bandwidth, MHz
721 1.32

The 4 Mbps rate was used for full measurements as the worst case.

Reference numbers of test equipment used

[ HLO0057 | HL1424 | HL2254 |

Full description is given in Appendix A.
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Plot 4.3.1 Occupied bandwidth test results at low frequency

Band edge: Left
Bit rate: 4 Mbps
LTTEN 10dE MER  4.33dEBm
EL  35.0dEm 10dE/ £98. 12MHe
P

/N
[ ]

(R L g RS Rl T DR YR
CENTER 699 . 00MH= SPAN 10.00MH=
FEW  100kHz VEY  300kHz SUP  50.0ms

Plot 4.3.2 Occupied bandwidth test results at low frequency

Band edge: Right
Bit rate: 4 Mbps
LTTEN 10dE MER  4.50dEm
EL  35.0dEm 10dE/ £99.57MHz
P

AN
[ 1A

Bttt g e S RIZE T, TN Y
CENTER £99.00MHz SPAN 10.00MHz
REW  100kHz VEW  300kHz SUF  50.0ms
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Plot 4.3.3 Occupied bandwidth test results at mid frequency

Band edge: Left
Bit rate: 4 Mbps
LTTEN 10dE MER  4.67dEm
EL  35.0dEm 10dE/ 720.10MHz
™

AN
TR

TIPS i T TP T] PR
CENTEER T721.00MH= SPAN 10.00MH=
REW  100kHz VEW  300kHz SUF  50.0ms

Plot 4.3.4 Occupied bandwidth test results at mid frequency

Band edge: Right
Bit rate: 4 Mbps
LTTEN 10dE MER  4.33dEBm
EL  35.0dEm 10dE/ 721.87HHz
™

AN
f ]

TIPS i T TP T] PR
CENTEER T721.00MH= SPAN 10.00MH=
REW  100kHz VEW  300kHz SUF  50.0ms
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Plot 4.3.5 Occupied bandwidth test results at high frequency

Band edge: Left
Bit rate: 4 Mbps
LTTEN 10dE MER  5.17dEm
EL  35.0dEm 10dE/ 744, 12MHz
i

/LN
T

TR PRI TER T ST SIRRYTY NIRRT
CEMNTER 745 . 00MH= SPAN 10.00MH=
REW 100kH= VET 300kH= TP 50. Omws

Plot 4.3.6 Occupied bandwidth test results at high frequency

Band edge: Right
Bit rate: 4 Mbps
LTTEN 10dE MER  5.17dEm
EL  35.0dEm 10dE/ 745 . 858HHe
il

VAN
[

TN IRRYITY SEEr ey [t Apnglprth o i
CEMNTER T45.00MH= SPAN 10.00MH=
REW  100kHz VEW  300kHz SWP  50.0ms
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Plot 4.3.7 Occupied bandwidth test results at mid frequency

Band edge: Left
Bit rate: 1.33 Mbps
LTTEN 10dE MER  5.17dEm
EL  35.0dEm 10dE/ 720.12HHz
T4

VAR
[ ]

FIPWNN RRNRTITY P e L ' st deondi b
CENTER 721.00MH= SPAN 10.00MH=
REW 100kHz VEBEW  300kHz SWE 50, Ors

Plot 4.3.8 Occupied bandwidth test results at mid frequency

Band edge: Right
Bit rate: 1.33 Mbps
LTTEN 10dE MER  5.17dEm
EL  35.0dEm 10dE/ 721.87HHz
T4,

VAR
[

POFRUNN RRRT IR IV ' YT PRV P 2 Y
CENTER 7z1.00MH= SPAN 10.00MHz
REW  100kHz VEW  300kHz SWP  50.0ms
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Plot 4.3.9 Occupied bandwidth test results at mid frequency

Band edge: Left
Bit rate: 1 Mbps
LTTEN 10dE MER  5.00dEm
EL  35.0dEm 10dE/ 720.33HHe
M

IETEPTY NI X TPRTRERTY (e RIS T I TR ERP
CENTER 7Z21.00MH= SPAN 10.00MH=
REW  100kHz VEW  300kHz WP 50.0wms

Plot 4.3.10 Occupied bandwidth test results at mid frequency

Band edge: Right
Bit rate: 1 Mbps
LTTEN 10dE MER  5.&7dEm
EL  35.0dEm 10dE/ 721.65HHe
M

CENTER 721.00MH= SPAN 10.00MH=
EEW 100kH= VEW 300kH= =N 50. 0m=
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Plot 4.3.11 Occupied bandwidth test results at mid frequency

Band edge: Left

Bit rate: 2 Mbps
LTTEHN 10dE MER  4.50dBm
EL  35.0dBm 10dE/ 7z0.33MHe
D /j \\

i 1]

) A b,
AT YRR PRI Tl T TRLITITY SEYWNT Y SR
CENTER 721.00MH= SPAN 10.00MHz
REW  100kHz VEW  300kHz SWP  50.0ms

Plot 4.3.12 Occupied bandwidth test results at mid frequency

Band edge: Right

Bit rate: 2 Mbps
LTTEN 10dE MER  5.33dEBm
EL  35.0dEm 10dE/ 721.65HHe
D /j k\

o 1]

) A b,
CENTER 721.00MHz SPAN 10.00MHz
REW  100kHz VEW  300kHz SUF  50.0ms
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Plot 4.3.13 Occupied bandwidth test results at mid frequency

Band edge: Left
Bit rate: 3 Mbps
LTTEN 10dE MER  5.17dEm
EL  35.0dEm 10dE/ 720.33HHe
D fj \\
o L]
) o L
A
CENTER 721.00MH= SPAN 10.00MHz
REW  100kHz VEW  300kHz WP  50.0wms

Plot 4.3.14 Occupied bandwidth test results at mid frequency

Band edge: Right

Bit rate: 3 Mbps
LTTEN 10dE MER  5.&7dEm
EL  35.0dEm 10dE/ 721.65HHe
i Xj k\

o L]

) o s
[FNUPRNY WY WY AT W W, P R TErarE SETRN AT
CENTER 721.00MHz SPAN 10.00MHz
REW  100kHz VEW  300kHz SUF  50.0ms
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4.4  Spurious emissions at RF antenna connector test

4.4.1 General

This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are
given in Table 4.4.1. The test results are provided in Table 4.4.2 and associated plots.

Table 4.4.1 Spurious emission limits

Frequency, MHz* Attenuation below carrier, dBc Spurious emissions, dBm

0.009 — 10" harmonic 43+10logP* 13

* - P is transmitter output power in Watts.
442  Test procedure
4.4.2.1 The EUT was set up as shown in Figure 4.4.1, energized and its proper operation was checked.
4.4.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
4.4.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 4.4.2 and associated plots.

Figure 4.4.1 Spurious emission test setup

Spectrum
analyzer

v

EUT Attenuator »>
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Table 4.4.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE:
INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

698 — 746 MHz
0.009 — 7500 MHz
Peak

= Resolution bandwidth

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

Unmodulated (at band edges — FSK modulated)

NA (at band edges — PRBS)

3, 4 Mbps (for measurements at band edges)

Maximum
31.33 dBm at low frequency
31.83 dBm at mid frequency

31.67 dBm at high frequency
Frequency, Bit rate, RBW, Spurious Limit, Margin, Ve
MHz Mbps kHz emission, dBm dBm dB*
Low channel
0.792 — 100 -29.17 -13.00 -16.17 Pass
697.862 3 100 -26.83 -13.00 -13.83 Pass
697.894 4 100 -18.33 -13.00 -5.33 Pass
697.988 3 30 -31.00 -13.00 -17.00 Pass
698.000 4 30 -17.00 -13.00 -4.00 Pass
704.001 3 30 -30.33 -13.00 -17.33 Pass
704.004 4 30 -17.33 -13.00 -4.33 Pass
704.101 4 100 -18.83 -13.00 -5.83 Pass
704.128 3 100 -27.00 -13.00 -14.00 Pass
Mid channel
0.791 — 100 -29.17 -13.00 -16.17 Pass
715.475 3 100 -26.67 -13.00 -13.67 Pass
715.891 4 100 -17.67 -13.00 -4.67 Pass
715.984 3 30 -30.67 -13.00 -17.67 Pass
715.999 4 30 -16.83 -13.00 -3.83 Pass
722.001 3 30 -30.83 -13.00 -17.83 Pass
722.004 4 30 -16.83 -13.00 -3.83 Pass
722.100 4 100 -19.17 -13.00 -6.17 Pass
722.178 3 100 -27.17 -13.00 -14.17 Pass
1442.003 — 100 -33.50 -13.00 -20.50 Pass
High channel
0.801 — 100 -29.33 -13.00 -16.33 Pass
739.892 4 100 -17.67 -13.00 -4.67 Pass
739.900 3 100 -26.50 -13.00 -13.50 Pass
739.987 3 30 -30.50 -13.00 -17.50 Pass
739.990 4 30 -17.17 -13.00 -4.17 Pass
746.000 3 30 -30.50 -13.00 -17.50 Pass
746.000 4 30 -16.83 -13.00 -3.83 Pass
746.104 4 100 -19.50 -13.00 -6.50 Pass
746.445 3 100 -26.83 -13.00 -13.83 Pass
1489.992 — 100 -30.83 -13.00 -17.83 Pass
5215.003 — 100 -32.17 -13.00 -19.17 Pass

*- Margin = Spurious emission — specification limit.

Emissions at the band edges are provided in Plots 4.4.19 to 4.4.42.

Reference numbers of test equipment used

| HLO0057 | HL1424 | HL2254 |

Full description is given in Appendix A.
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Plot 4.4.1 Spurious emission measurements at RF antenna connector, low channel

Frequency range: 9 — 150 kHz
*ATTEN 0dE MER  -49.50dEm
REL  OdBm 1048/ 9.0kHz
DISFLAY LINE
-13. dlEn

: \"M o it s i " wﬂf\ml NN SRIEION

START 9.0kH=z STOP 150.0kH=
*REW 1.0kH=z WET 3.0kHz 3P F60ms

Plot 4.4.2 Spurious emission measurements at RF antenna connector, low channel

Frequency range: 0.15 - 30 MHz
*ATTEN 0dE MER  -36.17dEm
REL  OdBm 1048/ 550kHz
DISFLAY LINE
-13. dlEn

START 150kH=z STOP 30.00MH=
*REW 10kH= WET 30kH= 3P 750m=
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Plot 4.4.3 Spurious emission measurements at RF antenna connector, low channel

Center frequency: 795.8 kHz

*ATTEN 0dE MER  -29.17dEm

REL  OdBm 10dE/ 791.7kHz

DISFLAY LINE

b =13 dlEn

o ]

NP RFT S [T et
MW B rrdar:

E

CENTER 795.8kHz SPAN  500.0kHz

*REW  100kHz VEW  300kHz SWP  50.0w=

Plot 4.4.4 Spurious emission measurements at RF antenna connector, low channel

Frequency range: 30 — 1000 MHz
*ATTEN 0dE HNER  31.33dBm
REL  40.0dBm 1048/ 697 . 7MHzZ
DISFLAY LINE
-13. dlEn
D
E

START 30.0MH= STOP 1.0000GHE
*REW 100kH=z WET 300kH=z 3P 250m=
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Plot 4.4.5 Spurious emission measurements at RF antenna connector, low channel

Frequency range: 1-75GHz
*ATTEN 0dB HER  -3Z.67dBm
RL -10.0dBm 10dE/ 7.489GHz
DISPLAY LINE
I R Y N I P
E
START 1.000GHz STOP  7.500GHz
*REW  100kHz YBW  300kHzZ SWP  1.70sec

Plot 4.4.6 Spurious emission measurements at RF antenna connector, mid channel

Frequency range: 9 — 150 kHz
*ATTEN 0dE ~MER  -13.34dE
REL  OdBm 1048/ -790.8kHz
DISFLAY LINE
-13. dlEn

T T Y O T N T v

START 9.0kH=z STOP 150.0kH=
*REW 1.0kH=z WET 3.0kHz 3P F60ms
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Plot 4.4.7 Spurious emission measurements at RF antenna connector, mid channel

Frequency range: 0.15 - 30 MHz

*ATTEN 0dB HER  -36.00dBm

REL OB 1048/ 550kHz

DISPLAY LINE

-13. B
il
| s I Ty TV ST R PRI T WA WP W T AT YT N e
START 150KHz STOP  30.00MHz

*REW  10kHz VBW  30kHz SWP  750ms

Plot 4.4.8 Spurious emission measurements at RF antenna connector, mid channel

Center frequency: 799.0 kHz
*ATTEN OdE MER  -29.17dBm
RL  OdBm 10dE/ 790 . TkHz
DISFLAT LINE
o L=t clBra
e
TR TRTSTTRE ., St
M AL 'Hft’
R
CENTER 799.0kHz SPAN  500.0kHz
*REW  100kHz VEW  300kHz SWP  50.0ms
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Plot 4.4.9 Spurious emission measurements at RF antenna connector, mid channel

Frequency range: 30 — 1000 MHz

*ATTEN 0dE HNER  31.53dBm

REL  40.0dBm 1048/ 720.3MHz

DISFLAY LINE

-13. dlEn
D
E

ESTETYINN WA PRI TY SUSSTTTI |Y RPISTI NP SRR Y NPT EY. J b otsgtes i ol
START 30.0MHz STOP  1.0000GH=z

*REW  100kHz VEW  300kHz SWP  250ms

Plot 4.4.10 Spurious emission measurements at RF antenna connector, mid channel

Frequency range: 1-75GHz
*ATTEN 0dB HER  -3Z.50dBm
REL OB 10dE/ 7.413GHz
DISPLAY LINE
. -13. B
[ I Y P A W‘**M
e el T e e e
E
START 1.000GHz STOP  7.500GHz
*REW  100kHz YBW  300kHzZ SWP  1.70sec
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Plot 4.4.11 Spurious emission measurements at RF antenna connector, mid channel

The 2™ harmonic: 1.4 GHz
*LTTEN 0dE MER  -33.50dEm
REL  OdBm 10dB/ 1.442003GHz
DISPLAT LINE
213, B
D 3\\
T OTY e A T T, REEEEIEAN I RTAS TR
R
CENTER 1.442000GHz SPAN  2.000MHz
*REW  100kHz VEW  300kHz SYP  50.0ms

Plot 4.4.12 Spurious emission measurements at RF antenna connector, high channel

Frequency range: 9 — 150 kHz
*ATTEN 0dE MER  -50.00dEm
REL  OdBm 1048/ 9.0kHz
DISFLAY LINE
-13. dlEn

a, 5
T 1 Tt + it ¥ Ay
START 9.0kH=z STOP 150.0kH=
*REW 1.0kH=z WET 3.0kHz 3P F60ms
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Plot 4.4.13 Spurious emission measurements at RF antenna connector, high channel

Frequency range: 0.15 - 30 MHz
*ATTEN 0dB HER  -35.33dBm
REL OB 1048/ 550kHz
DISPLAY LINE
-13. B
il
E trfeH -y T EL I YT N BRTET TS EerT sy () .\L,anqfnmm..u.f.wam
START 150KHz STOP  30.00MHz
*REW  10kHz VBW  30kHz SWP  750ms

Plot 4.4.14 Spurious emission measurements at RF antenna connector, high channel

Center frequency: 800.7 kHz

*ATTEN 0dE MER -29.33dEm
REL  OdBm 10dE/ 509 .0kHz
DISFLAY LINE
b =13 dlEn

lwgmepi—oirse] —
Fermitegamie et W""‘Wv

[t tlpengrm g,

E
CENTER 800. 7TkHz SPAN  500.0kHz
*REW  100kHz VEW  300kHz SWP  50.0w=
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Plot 4.4.15 Spurious emission measurements at RF antenna connector, high channel

Frequency range: 30 — 1000 MHz
*ATTEN 0dB HER  31.67dBm
RL  40.0dBm 1048/ 744 . 6MHZ
DISPLAY LINE
-13. B
il
E
PNURSYNT SRIE ST PEWETIY [EIPRIVRON NP NE] T Mww“"j LT LSRR Y
START 30.0MHz STOP 1.0000GHZ
*REW  100kHz YBW  300kHzZ SWP  250ms

Plot 4.4.16 Spurious emission measurements at RF antenna connector, high channel

Frequency range: 1-75GHz
*ATTEN 0dB HER  -3Z.33dBm
REL OB 10dB/ 7.457GHz
DISPLAY LINE
. -13. dEm
" Illa erartodady b sbss b b i NPT S e M
E
START 1,000GHz STOP  7.500GHz
*REW 100kHz VEW  300kHz WP 1.70sec
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Plot 4.4.17 Spurious emission measurements at RF antenna connector, high channel

The 2™ harmonic: 1.489 GHz

*ATTEN 0dE HER —30.853dEm
REL  OdEBm 104E/ 1.45899592GHs

DIZPLALY LINE
A kE)n =53]

CENTER 1.490000GHz SPAN 1.000MH=z
*REW 100kH=z WET 300kH=z 3P 50. Om=

Plot 4.4.18 Spurious emission measurements at RF antenna connector, high channel

th -
The 77" harmonic: 5.215 GHz
*ATTEN OdE MER  -32.17dBm
RL  OclBm 10dE/ 5.215003GHz
DISPLAT LINK
-13. Al
’ T
BT e T R P S o A TS T
R
CENTER 5.215000GHz SPAM 2 .000MHz
*REW  100kHz YEW  300kHz SWP  50.0ms
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Plot 4.4.19 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency:
6-MHz channel:
Frequency range:

104dE/

699.5 MHz

698 — 704 MHz
697.0 - 697.9 MHz
3 Mbps

HER —-Z6.553dBm
627,862 50H

WMMMWM Pttt A o At b A

Bit rate:
ATTEN 10dE
RL -5.0dEm
D
R
START £37.0000MHz
*REW 100kHz VEW

3TOPR

300kHz 1003

697.9000MH=
50. Om=

Plot 4.4.20 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 699.5 MHz
6-MHz channel: 698 — 704 MHz
Band edge: 697.9 — 698.0 MHz
Bit rate: 3 Mbps
ALTTEHN 10dE MER  -31.00dBm
EL -5.0dBm 10dE/ £97.9880NHz
DISPLAY LINK
D ”_}éwluln. B g Bt b ooty WWMW
R
STLRT £97.9000MHz STOP  698.0000MHz
*REW  30kHz YBW  100kHz SWP  50.0ms
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Plot 4.4.21 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 699.5 MHz
6-MHz channel: 698 — 704 MHz
Frequency range: 697.0 — 697.9 MHz
Bit rate: 4 Mbps
ATTEN 104E MER  -18.33dEm
EL -5.0dEBm 10dE/ §97.5940NHz
L _'_MPM
A tebrte MY LT Ty
—{3 0 dFm
D
E
START §97.0000MHz STOP  §97.9000MHz
*REW  100kHz VEW  300kHz BWP  50.0ms

Plot 4.4.22 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 699.5 MHz
6-MHz channel: 698 — 704 MHz
Band edge: 697.9 — 698.0 MHz
Bit rate: 4 Mbps
ATTEN 104E MER  -17.00dEm
EL -5.0dEBm 10dE/ £95.0000MHz
- oo b atera]
DISFLAY LINE
-13. A
D
E
START £97.9000NHz STOP  £95.0000MHz
*REW  30kHz YEW  100kHz SWP  50.0wms
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Plot 4.4.23 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 702.5 MHz
6-MHz channel: 698 — 704 MHz
Band edge: 704.0 — 704.1 MHz
Bit rate: 3 Mbps
ATTEN 104E MER  -30.33dEm
REL -10.0dBEm 10dE/ 704.0010MHz
%ﬁmwwwwwwm Iy
o . I
E
START 704 .0000MHz STOP  704.1000MHz
*REW  30kHz VEW  100kHz BWP  50.0ms

Plot 4.4.24 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 702.5 MHz
6-MHz channel: 698 — 704 MHz
Frequency range: 704.1 — 705.0 MHz
Bit rate: 3 Mbps
LTTEHN 10dB MER  -27.00dBm
EL -10.0dBm 10dE/ 704.1255MHz
M&IL\ =, el LTI 1 m A i ol " n.d“"_-n et S el b, (e
DISPLAY LINE' N N
-13. dBro
il
E
STLRT 704.1000MHz STOP  705.0000MHz
*REW  100kHz YBW  300kHz SWP  50.0ms
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Plot 4.4.25 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 702.5 MHz
6-MHz channel: 698 — 704 MHz
Band edge: 704.0 — 704.1 MHz
Bit rate: 4 Mbps
LTTEHN 10dB MER  -17.33dBm
EL -5.0dBEm 10dE/ 704.0045MHz
(U
s e T T LI ST Al i -
DISPLAY LINE T
-13. dEm
L
R
START 704.0000MHz STOF  704.1000MH=z
*REW  30kHz VEW  100kHz SWP  50.0ms

Plot 4.4.26 Spurious emissions at RF antenna connector, low channel band edge measurements

Frequency: 702.5 MHz
6-MHz channel: 698 — 704 MHz
Frequency range: 704.1 — 705.0 MHz
Bit rate: 4 Mbps
LTTEHN 10dB MER  -18.83dBm
EL -5.0dBm 10dE/ 704.1015MHz
%W
DISFLAY 7 [ LA Tom Rt oot fotte il in st b o oA et
-13. dBro
il
E
STLRT 704.1000MHz STOP  705.0000MHz
*REW  100kHz YBW  300kHz SWP  50.0ms
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Plot 4.4.27 Spurious emissions at RF antenna connector, mid channel band edge measurements

Frequency: 717.5 MHz
6-MHz channel: 716 — 722 MHz
Frequency range: 715.0 - 715.9 MHz
Bit rate: 3 Mbps
ATTEN 104E MER  -26&.67dEm
REL -10.0dBEm 10dE/ 715.4755MHz
PRI ST | T AT tyhrlly i 4 Sth A AL et 1 o bt gt ar N o ot gl Y
DISPLAY | LINEH
-13. i
D
E
START 715.0000MHz STOP  715.9000MHz
*REW  100kHz VEW  300kHz BWP  50.0ms

Plot 4.4.28 Spurious emissions at RF antenna connector, mid channel band edge measurements

Frequency: 717.5 MHz
6-MHz channel: 716 — 722 MHz
Band edge: 715.9-716.0 MHz
Bit rate: 3 Mbps
ATTEN 104E MER  -30.67dEm
EL -5.0dEBm 10dE/ 715.8837HHz
DISFLAY LINE

IR (R - SN VYN NN RRUTICN JVOpun BN o W 1 AT S

START 715.5000MH= STOFP 71l6.0000MH=Z
*REW 30kH=z WET 100kH=z 3P 50. Om=
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Plot 4.4.29 Spurious emissions at RF antenna connector, mid channel band edge measurements

Frequency: 717.5 MHz
6-MHz channel: 716 — 722 MHz
Frequency range: 715.0 - 715.9 MHz
Bit rate: 4 Mbps
ATTEN 104E MER  -17.67dEm
REL -10.0dBEm 10dE/ 715.8910MHz
K
WW
e e i Mt ki A ey il
DISFLAY LINE
-13. i
D
E
START 715.0000MHz STOP  715.9000MHz
*REW  100kHz VEW  300kHz BWP  50.0ms

Plot 4.4.30 Spurious emissions at RF antenna connector, mid channel band edge measurements

Frequency: 717.5 MHz
6-MHz channel: 716 — 722 MHz
Band edge: 715.9 - 716.0 MHz
Bit rate: 4 Mbps
ATTEN 10dE MER  -16.53dBm
RL -10.0dBEm 10dB/ 715.9992MHz
. [N Y WS RO -
[FUSSIIENEN FPPEFSHETM SER S g
DISPLAY LINE
-13. dfEm
D
R
START 715.9000MHz STOP  716.0000MHzZ
*REW  30kHz VEW  100kHz SWP  50.0ms
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Plot 4.4.31 Spurious emissions at RF antenna connector, mid channel band edge measurements

Frequency: 720.5 MHz
6-MHz channel: 716 — 722 MHz
Band edge: 722.0 - 722.1 MHz
Bit rate: 3 Mbps
ATTEN 104E MER  -30.53dEm
REL  5.0dBm 10dE/ 7z2.0015MHz
DISFLAY LINE
-13. i

ottt b gl Mgt ot oot Pt gl bt ol B et Mt

START 722 .0000NH= 3TOPR 722 .1000MH=
*REW 30kHz WEW 100kH= 1003 S0, 0m=

Plot 4.4.32 Spurious emissions at RF antenna connector, mid channel band edge measurements

Frequency: 720.5 MHz
6-MHz channel: 716 — 722 MHz
Frequency range: 722.1 - 723.0 MHz
Bit rate: 3 Mbps
ATTEN 104E MER  -27.17dEm
RL  5.0dBm 10dE/ 722 . 1780MHz
DISFLAY LINE
b =13 A
‘ M s Th g, LAl L mryre e ERt TR TRARELL LW P AR TT PR [P N ey A
E
START 722 .1000MHz STOP 723 .0000MHzZ
*REW  100kHz VEW  300kHz SWP  50.0wms
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Plot 4.4.33 Spurious emissions at RF antenna connector, mid channel band edge measurements

Frequency: 720.5 MHz
6-MHz channel: 716 — 722 MHz
Band edge: 722.0 - 722.1 MHz
Bit rate: 4 Mbps
ATTEN 104E MER  -16.53dEm
REL -10.0dBEm 10dE/ 7zZz.0042MHz
N—*%Mm "
S RS STTC R TETRIIN PR
DISFLAY LINE
-13. i
D
E
START 722 .0000MHz STOP 722 .1000MHz
*REW  30kHz VEW  100kHz BWP  50.0ms

Plot 4.4.34 Spurious emissions at RF antenna connector, mid channel band edge measurements

Frequency: 720.5 MHz
6-MHz channel: 716 — 722 MHz
Frequency range: 722.1 - 723.0 MHz
Bit rate: 4 Mbps
ATTEN 104E MER  -19.17dEm
EL  -10.0dBm 10dE/ 722 . 1000MHz
T A
WMWWWMW RN PR Aot A
DISFLAY LINE
-13. A
D
E
START 722 .1000MHz STOP 723 .0000MHzZ
*REW  100kHz VEW  300kHz SWP  50.0wms
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Plot 4.4.35 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 741.5 MHz
6-MHz channel: 740 — 746 MHz
Frequency range: 739.0 — 739.9 MHz
Bit rate: 3 Mbps
ATTEN 104E MER  -26&.50dEm
REL  5.0dBm 10dE/ 739.8000MHz
DISFLAY LINE
-13. i

START 739.0000NH= 3TOPR 739.9000MHE
*REW 100kH=z WEW 300kHz 1003 S0, 0m=

Plot 4.4.36 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 741.5 MHz
6-MHz channel: 740 — 746 MHz
Band edge: 739.9 — 740.0 MHz
Bit rate: 3 Mbps
ATTEN 10dE MER  —30.50dEBm
RL  5.0dBm 10dB/ 739.9875MHz
DISPLAY LINE
-13. dfEm
D
TR I ST OO NPT SN T LRI MMM
R
START 739.9000MHz STOP  740.0000MHzZ
*REW  30kHz VEW  100kHz SWP  50.0ms
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Plot 4.4.37 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 741.5 MHz
6-MHz channel: 740 — 746 MHz
Frequency range: 739.0 — 739.9 MHz
Bit rate: 4 Mbps
ATTEN 104E MER  -17.67dEm
EL -5.0dEBm 10dE/ 739.8925MHz
IR
WWM
IRV =0 NERTTRIPN P - PR e L
-13. i
D
E
START 739.0000MHz STOP  739.9000MHz
*REW  100kHz VEW  300kHz BWP  50.0ms

Plot 4.4.38 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 741.5 MHz
6-MHz channel: 740 — 746 MHz
Band edge: 739.9 — 740.0 MHz
Bit rate: 4 Mbps
ATTEN 10dE MER  —17.17dEm
RL -5.0dEm 10dB/ 739.9900MHz
B O T B i Wit B |
DISPLAY LINE
-13. dfEm
D
R
START 739.9000MHz STOP  740.0000MHzZ
*REW  30kHz VEW  100kHz SWP  50.0ms
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Plot 4.4.39 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 744.5 MHz
6-MHz channel: 740 — 746 MHz
Band edge: 746.0 — 746.1 MHz
Bit rate: 3 Mbps
ATTEN 104E MER  -30.50dEm
REL  OdBm 10dE/ 746.0002MHz
DISFLAY LINE
-13. i

START 746.0000NH= 3TOPR 746, 1000NMHE
*REW 30kHz WEW 100kH= 1003 S0, 0m=

Plot 4.4.40 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 744.5 MHz
6-MHz channel: 740 — 746 MHz
Frequency range: 746.1 — 747.0 MHz
Bit rate: 3 Mbps
ATTEN 104E MER  -26.53dEm
RL  5.0dBm 10dE/ 7465, 4450MHz
DISFLAY LINE
b =13 A
W«-WWMWM A gttt Mol g
E
START 746. 1000MHz STOP  747.0000MHzZ
*REW  100kHz VEW  300kHz SWP  50.0wms
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Plot 4.4.41 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency: 744.5 MHz
6-MHz channel: 740 — 746 MHz
Band edge: 746.0 — 746.1 MHz
Bit rate: 4 Mbps
ATTEN 104E MER  -16.53dEm
EL -5.0dEBm 10dE/ 746.0003MHz
o Tt b b &
B s cut s T TR TR I
DISFLAY LINE
-13. i
D
E
START 746.0000MHz STOP  746.1000MHz
*REW  30kHz VEW  100kHz BWP  50.0ms

Plot 4.4.42 Spurious emissions at RF antenna connector, high channel band edge measurements

Frequency:
6-MHz channel:
Frequency range:
Bit rate:

ATTEN 10dE

RL  -5.0dEm 104dE/

744.5 MHz

740 — 746 MHz
746.1 — 747.0 MHz
4 Mbps

HER —-15.50dEm
746, 1045NH=

%""ww.

[fnpL,
DISPLAY LTHS
-13. B

746.1000MH=
100kH=z WET

START
*REW
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4.5 Radiated spurious emission measurements

45.1 General
This test was performed to measure radiated spurious emissions from the EUT enclosure with antenna connector
terminated with 50 Ohm dummy load.
Specification test limits are given in Table 4.5.1.

Table 4.5.1 Radiated spurious emission test limits
Frequency, Attenuation below carrier, Spurious Equivalent field strength limit @ 3m,
MHz* dBc emissions, dBm dB(uV/m)**
0.009 — 10" harmonic 43+10logP* -13 84.4

* - P is transmitter output power in Watts.
** - Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters.

452  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

4.5.2.1 The EUT was set up as shown in Figure 4.5.1, energized and the performance check was conducted.

4.5.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical axis.

4.5.2.3 The test results were recorded in Table 4.5.2 and shown in the associated plots.

453 Test procedure for spurious emission field strength measurements above 30 MHz

4.5.3.1 The EUT was set up as shown in Figures 4.5.2, 4.5.3, energized and the performance check was conducted.

4.5.3.2 The specified frequency range was investigated with antennas connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical
and horizontal, polarizations.

4.5.3.3 The worst test results (the lowest margins) were recorded in Table 4.5.2 and shown in the associated plots.

454  Test procedure for substitution ERP measurements of spurious

4.5.4.1 The test equipment was set up as shown in Figure 4.5.4 and energized.

4.5.4.2 RF signal generator was set to the frequency of investigated spurious emission and the RF output level was
preliminary adjusted to produce the same field strength as it was measured from the EUT.

4.5.4.3 The test antenna height was swept from 1 to 4 m to find maximum emission from substitution antenna and RF
signal generator output was fine adjusted to produce the same field strength as it was measured from the EUT.

4.5.4.4 The above procedure was performed in both, horizontal and vertical, polarizations of the test and substitution
antennas.

4.5.45 The ERP of spurious emissions was calculated as a sum of signal generator output power in dBm, antenna gain in
dBd and cable loss in dB.

4.5.4.6 The above procedure was repeated at the rest of investigated frequencies.

4.5.4.7 The worst test results (the lowest margins) were recorded in Table 4.5.3 and shown in the associated plots.
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Figure 4.5.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band

Test distance

Loop antenna

Wooden
table
B>
- KX
E Flush 5o
2 mounted :::’
turn table Ground plane kS
zzzz i
Auxilliary Power §ﬁ§fyt$?? -
equipment supply EMI receiver

Photograph 4.5.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 4.5.2 Setup for spurious emission field strength measurements in 30 MHz to 6.5 GHz band

I N N N N N N
H . 1.5 i
H Anechoic chamber L m | H
i Py i
H Wi H
H l.|\l Test H
H i ant H
' RF abso_rblng i i [P -. ;
u material ! i
H M { H
[ [HA 0 [
H 14 % Ferites [
H Test H
H i distanc i H
i Wooden i
] Test H
H table antenna H
i g Flush £ M
H g mounted S N
§ °) umbe Ground piane [ssssssssee: :
Auxilliary Power PC EMI J
equipment supply receiver

Photograph 4.5.2 Setup for spurious emission field strength measurements in 30 MHz to 1 GHz band, general view
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Photograph 4.5.3 Setup for spurious emission field strength measurements in 1 to 6.5 GHz band, general view

Photograph 4.5.4 Setup for spurious emission field strength measurements in 9 kHz to 6.5 GHz band, EUT view
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Figure 4.5.3 Setup for spurious emission field strength measurements in 1 to 7.5 GHz band

| 1.5m
(ﬁv
My
W
Test
'\ antenna
:?; =3 ca il
I { .
{ % Ferrites
| Test distance |
I .
o
<
Wooden
Test
table anlgona \
N ]
= Flush E
2 mounted 3
tun table Ground plane BBR383%88%
2
Auxilliary Power 2ﬁ:r;;:r:; —
equipment supply EMI receiver

Photograph 4.5.5 Setup for spurious emission field strength measurements in 1 to 7.5 GHz band
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Figure 4.5.4 Setup for substitution ERP measurements of spurious
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Test
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e — 1 3 !
K
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15 D e
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S
turn table R Ground plane
vzz7, ‘
) Spectrum
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Page 50 of 97
Document ID: AIRRAD_FCC.15799.doc
Date of Issue: March 2004



HERMON LABORATORIES

Table 4.5.2 Spuriou

ASSIGNED FREQUENCY RANGE:
TEST DISTANCE:

EUT HEIGHT:

INVESTIGATED FREQUENCY RANGE:
DETECTOR USED:

VIDEO BANDWIDTH:

TEST ANTENNA TYPE:

MODULATION:

MODULATING SIGNAL:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

s emission field strength test results

698 — 746 MHz

3m

0.8m

0.009 — 7500 MHz

Peak

= Resolution bandwidth

Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHZz)
Double ridged guide (above 1000 MHz)
Unmodulated

NA

Maximum

31.33 dBm at low frequency
31.83 dBm at mid frequency
31.67 dBm at high frequency

Frequency, Antenna RBW, Field strength, Limit, Margin, Ve
MHz polarization kHz dB(uVv/m) dB(uv/m) dB*
Low carrier frequency
0.009 - 30 All radiated spurious emissions were found more than 20 dB below the limit Pass
30 - 1000 All radiated spurious emissions were found more than 20 dB below the limit Pass
4193.90 Horizontal 1000 56.00 84.40 -28.40 Pass
4892.85 Horizontal 1000 58.50 84.40 -25.90 Pass
5591.93 Horizontal 1000 65.33 84.40 -19.07 Pass
6290.80 Horizontal 1000 70.83 84.40 -13.57 Pass
6989.83 Horizontal 1000 56.83 84.40 -27.57 Pass
Mid carrier frequency
0.009 - 30 All radiated spurious emissions were found more than 20 dB below the limit Pass
30 - 1000 All radiated spurious emissions were found more than 20 dB below the limit Pass
2883.99 Vertical 100 63.51 84.40 -20.89 Pass
4326.05 Horizontal 1000 56.33 84.40 -28.07 Pass
5046.95 Horizontal 1000 57.83 84.40 -26.57 Pass
6488.82 Horizontal 1000 7217 84.40 -12.23 Pass
High carrier frequency
0.009 - 30 All radiated spurious emissions were found more than 20 dB below the limit Pass
30 - 1000 All radiated spurious emissions were found more than 20 dB below the limit Pass
2979.85 Vertical 1000 64.83 84.40 -19.57 Pass
4469.88 Horizontal 1000 61.17 84.40 -23.23 Pass
5960.03 Horizontal 1000 61.00 84.40 -23.40 Pass
6704.88 Horizontal 1000 71.50 84.40 -12.90 Pass

*- Margin = Field strength of spurious — calculated fiel
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Table 4.5.3 Substitution ERP of spurious test results

ASSIGNED FREQUENCY RANGE:
TRANSMITTER OUTPUT POWER:

TEST SITE:

TEST DISTANCE:
SUBSTITUTION ANTENNA HEIGHT:
DETECTOR USED:

VIDEO BANDWIDTH:
SUBSTITUTION ANTENNA TYPE:

698 — 746 MHz
31.33 dBm at low frequency
31.83 dBm at mid frequency
31.67 dBm at high frequency

OATS
3m

0.8 m
Peak

= Resolution bandwidth

Double ridged guide

Frequency, Antenna RBW, | Field strength, | RF generator Antenna Cable ERP ERP limit,] Margin, ;
N output, gain, loss, result**, Verdict
MHz |polarization| .\, dB(uv/im) dBm dBd dB dBm dBm dB*
Low carrier frequency
4193.90 Horizontal 1000 56.00 -48.3 7.6 1.2 -41.9 -13.0 -28.9 Pass
4892.85 Horizontal 1000 58.50 -46.7 7.9 1.3 -40.1 -13.0 -27.1 Pass
5591.93 Horizontal 1000 65.33 -39.7 8.1 1.3 -32.9 -13.0 -19.9 Pass
6290.80 Horizontal 1000 70.83 -34.1 8.7 1.4 -26.8 -13.0 -13.8 Pass
6989.83 Horizontal 1000 56.83 -47.7 8.7 1.5 -40.5 -13.0 -27.5 Pass
Mid carrier frequency
2883.99 Vertical 100 63.51 -40.1 7.0 1.0 -34.1 -13.0 -21.1 Pass
4326.05 Horizontal 1000 56.33 -48.6 7.9 1.2 -41.9 -13.0 -28.9 Pass
5046.95 Horizontal 1000 57.83 -47.2 7.8 1.3 -40.7 -13.0 -27.7 Pass
6488.82 Horizontal 1000 7217 -33.1 8.9 1.5 -25.7 -13.0 -12.7 Pass
High carrier frequency
2979.85 Vertical 1000 64.83 -38.9 6.9 1.0 -33.0 -13.0 -20.0 Pass
4469.88 Horizontal 1000 61.17 -44.3 8.2 1.2 -37.3 -13.0 -24.3 Pass
5960.03 Horizontal 1000 61.00 -43.3 8.4 1.4 -36.3 -13.0 -23.3 Pass
6704.88 Horizontal 1000 71.50 -33.3 8.8 1.5 -26.0 -13.0 -13.0 Pass
*- Margin = Spurious emission — specification limit.
** ERP = Pgen — CL + Gant, Where
Pgen - signal generator output power in dBm
CL - cable loss in dB
Gant - antenna gain in dBd
Reference numbers of test equipment used
HL 0038 HL 0091 HL 0287 HL 0446 HL 0465 HL 0521 HL 0589 HL 0604
HL 0661 HL 1004 HL 1424 HL 1942 HL 1984 HL 2254 HL 2259 HL 2400
HL 2432

Full description is given in Appendix A.
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Plot 4.5.1 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(3] 12:26:47 FEB 25, 2a@Y

LOG  REF 82.8 dBuplsm
1B

Semi anechoic chamber
Low

Vertical

3m

[T
==
mm
——

+ PERAK

+ PEAK OF AUG
MKR 9.4 kHz
58.B6 dBplim

—

dB~

ATH
1B dB

i T

START 9.8 kHz
R IF BW @B Hz

Equivalent field strength limit @ 3m = 84.4 dB(uV/m)

AUG BW JEB Hz

STOF 158.8 kHz
SHP 18,3 sec

Plot 4.5.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

(3] 12:29:87 FEB 25, 2am@Y

LOG  REF 82.8 dBpbsm
1|

Semi anechoic chamber
Low

Vertical

3m

ACTY DET: PEAK

HEAS DET: PEAK GF RAWG
MR 158 kHz
55.47 dBplsm

dBs

ATH
1B 4B

VA 5B [,

0 FC
ACORR

AL
v g A

START 158 kHz
RL IF BW 9.8 kHz

Equivalent field strength limit @ 3m = 84.4 dB(uV/m)
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Plot 4.5.3 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:

ANTENNA POLARIZATION:

TEST DISTANCE:

Semi anechoic chamber

Low

Vertical and Horizontal

3m

[@3] 11:39:44 FEB 25, 2amy

LOG
18

dB~
LATH
A dB

UA 5B
iC FC
ACORR

REF 78.8 dBplsm

+ PEAK

ACTY DET
HMEAS DET: PEAK BF AUG

HER E95.5 MHz
43.B3 dBplsm

FPREAMP ON

START 3@.H HHz
IF BW 120 kHz

RL

Equivalent field strength limit @ 3m = 84.4 dB(uV/m)

AUG BW 3B kHz

STOF 1.RARAAR GHz
SHP 9HY msec

Plot 4.5.4 Radiated emission measurements in 1 — 6.5 GHz range

TEST SITE:

CARRIER FREQUENCY:

ANTENNA POLARIZATION:

TEST DISTANCE:

Semi anechoic chamber

Low

Vertical and Horizontal

3m

[@3] 14:23:41 FEB 25, 2amY

LOG
18

dB~
LATH
A dB

UA 5B
iC FC
ACORR

+ PEAK

ACTY DET
MEAS DET: PEAK BF AUG

HER E.284 (Hz
78,88 dBplism

REF 78.8 dBplsm PREAMP ON
e
N e
START 1.@AR OH:r STOF B.5PA CHz
#1F BW 1.8 MH:z AUG BW 3 MHz SHP 118 msec

RL

Equivalent field strength limit @ 3m = 84.4 dB(pV/m)
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Plot 4.5.5 Radiated emission measurements in 6.5— 7.5 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
® NTTEM THE MER  ST.E3SE Wi

A 50.0dB, N 106! B.9815HE
i EREEEL R EEE

DLZ
Ed_

FLAY LINE
1_4|  dmg Wi

1

(TP AT PPy AYTE l.._'.s.:._m...-h-,_ | TR S

PR bt ey

STRRT B EOOGHE Lferls
*REW J0DEHED TEW d00RH:

Vo SNmzEE

NP -1

Plot 4.5.6 Radiated emission measurements at the 6" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
FATTEN MelB TER Sa.0048 ,Uim
L 97.0dB ,7in ul-1F) 4, 1539058
[ IFgIiEpazIcgnETE T
COISFLAY LINE
a 4.3 dn|. Vi
;__'__.r"r ‘-\\"f‘
PP AP EPI ey e g s e
W
CEWMTEIE 4. 124005HE HPEN Lo, 8Os
FREW 1.08Hz o 1.0HHz Sur 50 T
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Plot 4.5.7 Radiated emission measurements at the 7" harmonic

Hermon Laboratories Ltd.
P.O.Box 23
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e-mail: mail@hermonlabs.com

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

LATTEN el MR 5805048 Vs

L 87.0dB V& 1adBs 4, BEZAEGE:
b 1SF 4o | 5 Bl o1 | o - I
“DISFLAY LINY
e = M
i 'L_ -
o T
= B
_"?m - b 3, THT= [ S —r——
W
OENTET 4. BSI0AGHE SPAN Lo, BT
*REV 1.0nH: YBU  J.0HH: SUPR 50 G
Plot 4.5.8 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m

FRTTEN 18

nER a5 33dB vy

AL 37.0d8 ,¥/m 10dB/ 5 B519%GA=
pi=F i) £ Eimiot ol
DISPLALY LINE
2 H4.4 dB ], ¥im
il e,
o =,
ey o,

— e e
1]

CENTER 5 - SRZ0NGHE SFEAR L. OnH:
tREW 1.088z VB 1.0HHEz =irh 50 Com
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Plot 4.5.9 Radiated emission measurements at the 9" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
£ TTEN el MER ML S3dE L vem
L 97.0dB ,via LB &, 2 E0805E:
RIIEE S| fad gt oo R R
“DISFLAY LINY
L L54.4] dBl Vi e
1L o 0
|j b
.-"-'.l ‘h"-'\.
- - _H- }‘l
'}
CEMTER £, 2910050 SPAN L, OO
*REV  1.0MHE YBY  3.0HHZ SUF 0. Cs

Plot 4.5.10 Radiated emission measurements at the 10" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Low
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
fATTEN (o MER 56.83dE L Vem
I L s R Lo B &, SEEANIR
M iCAIORArSSgEEEa T
T DISFLAY L IR
5 F4.3 ';II',_. il
L )
- =t e, -
)
CENTIR f.Sa00RGHE SPAN L, SOMT
*REV 1,008z YBW 4. 0HH: SUP 0. G
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Plot 4.5.11 Radiated emission measurements in 9 - 150 kHz range

TEST SITE:

Semi anechoic chamber

CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
[G3] 13:17:49 FEE 26. @AY
ACTU DET: PEAK
MEAS DET: PEAK OF AUG
HER 1B.8 kHz
58,57 dBulim
LOG REF B2.@ dBulsm
1D
dBs
ATH
B d8
e,
e
wvwﬁwhﬂvﬁvWWﬁyw@TH#Hk%N&Vmﬂﬁwﬂﬂﬂwa
up 5B i
0 FC
ACORR
START 9.8 kHz STOF 158.8 kHz
RL If BW 288 Hz AUC BW 300 Hz SUP 18.3 sec

Equivalent field strength limit @ 3m = 84.4 dB(uV/m)

Plot 4.5.12 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

[F2]13:1@:35 FEB 6. EAEM

LOG
1B

REF 82.8 dBplsm

Semi anechoic chamber
Mid
Vertical

+ PEAK

+ PEAK OF AVG
MR 168 kHz
55.33 dBplism

dB~

ATH
1B dB

o)

UA 5B
iC FC
ACORR

o

——

START 158 kHz
RL IF BW 9.8 kHz

Equivalent field strength limit @ 3m = 84.4 dB(uV/m)
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Plot 4.5.13 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

(@3] 11:87:27 FEB 25, oAy

LOG
1B

REF 78.8 dBplsm

FEAK

PEAK GP AUG

HER 721.2 MHz
U424 dBulsm

ACTY DET:
MEAS DET:

FPREAMP ON

dB~

LATH
a4 dB

UA 5B A

L
jJJT 'l'ru'

n
50 FC
ﬁcnﬁﬂ“%“/ i L

START 3@.H HHz
RL IF BW 120 kHz

Equivalent field strength limit @ 3m = 84.4 dB(uV/m)

STOP 1.8RPA (Hz

AUG BW 3B kHz SHP 989 msec

Plot 4.5.14 Radiated emission measurements in 1 — 6.5 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber
Mid

Vertical and Horizontal
3m

(] 14:03:58 FEB 26 Pam@y

LOG
1B

REF 78.8 dBplsm

+ PEAK

+ PEAK OF AVG
HER E.5RA (Hz
71,87 dBplism

FPREAMP ON

dB~

LATH
a4 dB

* | he JJL”““WL

J.Jitﬂllh NMW

UA 5B
iC FC
ACORR

START 1.@ER (H:z

5T0F B.5PR GHz

RL #1F BW 1.8 MHz

Equivalent field strength limit @ 3m = 84.4 dB(pV/m)
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Plot 4.5.15 Radiated emission measurements in 6.5— 7.5 GHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

PNTTENR odE

RL OUL AR, Vm

OATS
Mid
Vertical and Horizontal
3m
NER  82:LME_Vim
1061, do213GHE

ERELES R ]

DISPLAY
Ea_4|  dmg

LTE
Tim

——— _—,l__..‘_. L

e i s e i e A e P s AN S T L

STRRAT B EOOGH:

*REW J0DEHED

FTDR 7
TEV  SUDKHE

» B0 zEE
NP -1

Plot 4.5.16 Radiated emission measurements at the 4™ harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:

TEST DISTANCE:

OATS
Mid
Vertical
3m

(@] 11-49:55 MAR @1, PA@Y

LG
18
dBs
#ATH
1B dE

UA 5B
SCFC
RLORR

REF 7@.@ dEul/m

ACTY DET: PEAE
MEAS OET: PEAK QP AUG

MkR 2.ABI988 OHz
B3 51 dEulsm

FREAMP 0N

CENTER £.BEYBEQ@E GHz

RL

Equivalent field strength limit @ 3m

wIF BW 1@B kHz

= 84.4 dB(mV/m)
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Plot 4.5.17 Radiated emission measurements at the 6" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
A TTEN riels MER 56.33dE Vem
L 8704, ,ViE LOde 4 AZE0TGE:
LT IORATI SRR T
“OISELAY LINE
S I =
..-"""‘_"“'q._
o Ty
PR i T R TR i i
W
CEWTER 4. 3260A5HE JPAN L0 OONHE
*REEV  1.0MHZ VBV 3.0HH:z SUE 5. lmm

Plot 4.5.18 Radiated emission measurements at the 7" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
LATTEN el f nER 57,5348 V=
L 5708 ,Viw 1 OB 5. 0449850
[ IFEIIEpaTESgnELE T
CODISFLAY LINE
5 4.3 J8 Vi
i o
it 1
L - sl uu:.q.---a-.h.-m-'""" H"Mu-’-.m ST S, N S——"——
W
CEWTIE 5. O4TOnGHE HFAN Lo, SOMH s
FREW 1.088z B 1.0HHE: =Tty 0. U
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Plot 4.5.19 Radiated emission measurements at the 9" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: Mid
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
PATTEN  0dE MER 72.17dB,,Vem
RL 97.0dB Ui LOdE B, 4EEA2SE:
—r T TSI TORATI SATITE
[Fiselay | Lind
LR * ap). Vin o T
| [ g
= N
T F=prTe w T 2 T e
:li { | . - 1 al =+ 1 L. * & 1]
SEWTER 8. 1850050 HPAM L0 AOMH
FREV 2. 0MHZ VBU  4.0MH: SUP 50, G

Plot 4.5.20 Radiated emission measurements in 9- 150 kHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

(@3] 13:20:34 FEB 26 £A@Y

ACTY DET: PEAK
MEAS DET: PEARK OF AUG
HER 1B.1 kH:
59.39 dBpW/m
LOG  REF 82.8 dBplsm
1P
dBs
ATH
1B dB
&Nh%UﬁlV“ﬁK¢AWmM
b sy )
' T Y Pl
VA 5B “#vWM
S0 FC
ACORR
START 9.8 kH: STOF 19B.8 kHz
RL IF BW £AR Hz AUG BW 3AA H: SHP 18,3 sec

Equivalent field strength limit @ 3m = 84.4 dB(nV/m)
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Plot 4.5.21 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
(@3] 13:£3:43 FER 26, PAAY
ALTY OET: PEAE
MEAS DET: PEAK OGP AUG
MKR 178 kHz
55,44 dBulsm
LOG REF 82.8 dBuls/m
1P
dB~
ATH
18 dB
i, |
e
VR 5B T 'h‘w o
50 FC N o
ACORR oLl

START 158 kHz
L IF BW 9.8 kHz

Equivalent field strength limit @ 3m = 84.4 dB(uV/m)

STOF 20,08 MHz

AUG EW 3@ kHz SUP 2. 4B sec

Plot 4.5.22 Radiated emission measurements in 30 - 1000 MHz range

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

Semi anechoic chamber
High
Vertical and Horizontal

(@3] 18:57:54 FEB 25, 2am@Y

LOG  FREF 7@.8 dBplsm
1B

+ PEAK
+ PEAK OF AVG
MER 7HE.Y MHz
51.54 dBplsm

FPREAMP ON

dB~

LATH
a4 dB

| | | 41 ﬂ'i

UA 5B

AT
a0 FC
ACORR b 4

el AL

START 3@.H HHz
RL IF BW 120 kHz

Equivalent field strength limit @ 3m = 84.4 dB(uV/m)
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Plot 4.5.23 Radiated emission measurements in 1— 6.5 GHz range

TEST SITE: Semi anechoic chamber
CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m

(@3] 14:33:B1 FEB 26. PAEY

ACTY DET: PERK

MEAS DET: PERK BF AUG
MER 5,963 GHz
E3.16 dBpWim

LOC REF 7@.8 dBplsm FRERMP 0N
1P
dBs

i L]
N T e

UR 5B
iC FC
ACORR
START 1.dBB GH:z 5TOF B.588 GHz
RL #1F BW 1.8 HHz AUG BW 3 MHz SHP 11B meec

Equivalent field strength limit @ 3m = 84.4 dB(nV/m)

Plot 4.5.24 Radiated emission measurements in 6.5— 7.5 GHz range

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
PATTEN JdE HFR T S0EE N
L 90.04B, Vi 106, 6. 70EGHEE
1=E R - e R =!..,5_'3 |
M A
___ﬁ_.h_;w;___.,_ﬂ_;h___.ﬁ;l__*__ﬂ'n,.,__ e e e e
']
ATHRAT ¥ ECOCHE ' FTOE 7. Qs
*REW 40DEHS TEW FMEHE SNP cEOEs

Page 64 of 97
Document ID: AIRRAD_FCC.15799.doc
Date of Issue: March 2004



Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

HERMON LABORATORIES

Plot 4.5.25 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
LATTEN JdE EED 64,8305, Vim
RL 9%, 0dW N 10ARS 297TAASGH:
jF=F 8o Rl Tt e
DISPLLY LINY
T ] ] L Wi
1] =
s
.-/ l-h
- e
L oy
sautl ey B 4 .--HHJJ | uu""r e b bk gy s
w
CEMTER 2. 980006 | 10, 00AHs
tRET 1. 0MHE VB oL OHHz ANF 50, OmE
Plot 4.5.26 Radiated emission measurements at the 6™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
L0 TTEN Mol B MER 51.074B L wen
L 97.0dB ,vid LadBs 1. 48EA85E:
 {CAIIOpArESgEEED T
T DISFLAY L IR
5 F4.3 ';II',_. il
e
- =]
Rl i
i & " e TEPRPTIY I P
)
OENTET 4.97005 s SPAN Lo, BT
FREW 1.0nHE YBU  3.0HH: SUE HO. Cas
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Plot 4.5.27 Radiated emission measurements at the 8" harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN elg nER &1.0048, ,¥im
L a7 .ﬂI!P!'_. Vim 1AdRs B 2En0ON5HE=
RISESAERA ] Sap g Rt o B
“DISFLAY LINE
[LZ3a8] anl Vi
o] e
o~ 2|
ot s
PV R T i T S g
W
CEKTIER B.BAONAGHE HPAN L, DOWH s
rREW 1,000z VB 1.0HHz =i S0 . T

Plot 4.5.28 Radiated emission measurements at the 9™ harmonic

TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Horizontal
TEST DISTANCE: 3m
*ATTEN elB nER T1.5048  vim
L 597048,V 10438 6, 7018858
[ 19RIigpaREs4CnELE T
CODISFLAY LINE 4
5 F4.3 ';II',_. il I
i i "
,_; ."1
et e e ket e o P
H
'}
CEWTIE £, FTORNAGHE HPAN L, OOMH
FREW 1.0MHz VB 1.0HH2 =i S0, U
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4.6 Conducted emissions

46.1 General
This test was performed to measure common mode conducted emissions at the power port. The EUT antenna

connector was terminated with 50 Ohm dummy load.
Specification test limits are given in Table 4.6.1. The worst test results (the lowest margins) were recorded in Table

4.6.2 and shown in the associated plots.

Table 4.6.1 Limits for conducted emissions

Frequency, Class B limit, dB(uV)

MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
0.5-5.0 56 46

5.0-30 60 50

* The limit decreases linearly with the logarithm of frequency.

4.6.2 Test procedure
4.6.2.1 The EUT was set up as shown in Figure 4.6.1 and associated photographs, energized and the performance check
was conducted.

The measurements were performed at SDA power terminal with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 4.6.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.

Quasi-peak and average detectors were used throughout the testing.
4.6.2.3 The position of the device cables was varied to determine maximum emission level.

4.6.2.2

Figure 4.6.1 Setup for conducted emission measurements, table-top equipment

Shielded room

EUT was placed 40 cm from the nearest
conductive reference plane (wall)

EMI receiver
EMI EUT
receiver
80cm y
( Wooden table
£
o
3
Power Power cord
| LISN
supply y

\H—«l
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Photograph 4.6.1 Setup for conducted emission measurements, front view
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LINE:

EUT OPERATING MODE:

EUT SET UP:
TEST SITE:

DETECTORS USED:
FREQUENCY RANGE:

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277
e-mail: mail@hermonlabs.com

Table 4.6.2 Conducted emission test results

AC mains
Receive
TABLE-TOP

SHIELDED ROOM
PEAK / QUASI-PEAK / AVERAGE
150 kHz - 30 MHz

RESOLUTION BANDWIDTH: 9 kHz
Peak Quasi-peak Average
Frequency, | emission, | Measured | ;¢ Margin, | Measured ;i | Margin, | Lined | verdict
MHz dB(uV) emission, dB (LY dB* emission, dB(LV dB*
H dB(VY) (1v) dB (V) (nv)
0.15-30 All emissions were found more than 20 dB below the average limit L1 Pass
0.185950 38.44 36.47 64.25 -27.78 34.48 54.25 -19.77
0.235375 38.37 37.02 62.29 -25.27 32.84 52.29 -19.45
0.278177 36.83 35.79 60.93 -25.14 31.33 50.93 -19.60 L2 Pass
0.604375 34.30 32.78 56.00 -23.22 29.94 46.00 -16.06
0.652115 34.16 32.69 56.00 -23.31 29.10 46.00 -16.90
0.882063 33.66 32.04 56.00 -23.96 28.52 46.00 -17.48
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HLo0163 | HLO0672 [ HLO787 [ HL1204 | HL1430 | HL1502 | HL1510 |

Full description is given in Appendix A.
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Plot 4.6.1 Conducted emission measurements

LINE: L1
EUT OPERATING MODE: Receive
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
(@3] 13:17:43 MAR @3, 2884
ACTY DET: PLAK
MEAS DET: PEAK OF AYG
MER 1B@ kHz
31,86 dBpl
LOG REF 7@.8 dEpb
1B
dg?u R — FASS L IMIT
18 dB[
VA S H nﬂlﬂln 1 .J..._("M
H LTI }
50 FL uﬁiwwivmum oy P
ACORR ]H.J UWW W i
START 158 kHz STOP 3d.BA MHz
RL IF BW 3.8 kHz AUG BW 3@ kHz SWF 2.4 sec
Plot 4.6.2 Conducted emission measurements
LINE: L2
EUT OPERATING MODE: Receive
LIMIT: QUASI-PEAK, AVERAGE
DETECTOR: PEAK
@@15:33:58 MAR @5, c@EY
ACTY DET: PLAK
MEAS DET: PEAK OF AYG
MER £3@ kHz
37.3¢ dBpl
LOG REF 7@.8 dEpb
1B
dg?u R — FASS L IMIT
18 dB[
J'II h ﬂl L
oo < MU U, X
SEDEE ‘J ‘IJIHI I WWWWV#W b ol

START 158 kHz
RL IF BW 3.8 kHz

STOF 38.B@ MHr

AVG BW 3@ kHz SWF E.49 sec
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4.7  Antenna power conducted measurements for receiver
471 General
This test was performed to measure spurious emissions at RF antenna connector of receiver operated within 30 to
960 MHz band, which was tested for compliance with radiated emission limits with the antenna port connected to
resistive termination. Specification test limits are given in Table 4.7.1. The test results are provided in Table 4.7.2
and associated plots.
Table 4.7.1 Antenna power conduction limits for receiver
Power of spurious
Frequency, MHz EUT type W dBm
30 MHz — 2" harmonic* Superheterodyne receiver 2.0 -57.0
* - harmonic of the highest local oscillator frequency.
472  Test procedure
4.7.2.1 The EUT was set up as shown in Figure 4.7.1, energized and its proper operation was checked.
4.7.2.2 The spurious emissions were measured with spectrum analyzer as provided in Table 4.7.2 and associated plots.

Figure 4.7.1 Spurious emission test setup

Spectrum

EUT >
analyzer

Antenna
port
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Table 4.7.2 Antenna port conducted test results

INVESTIGATED FREQUENCY RANGE: 30 MHz — 2.2 GHz

RECEIVER TYPE: Superheterodyne

EUT OPERATING MODE: Receive

DETECTOR USED: Peak

RESOLUTION BANDWIDTH: 100 kHz (30 — 1000 MHz range)
1 MHz (1 - 2.2 GHz range)

VIDEO BANDWIDTH: 300 kHz (30 — 1000 MHz range)

3 MHz (1 — 2.2 GHz range)

No emissions were found.

Reference numbers of test equipment used

| HL1424 | HL2254 | [

Full description is given in Appendix A.
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Plot 4.7.1 Antenna port conducted measurements for receiver at low frequency

Frequency range: 30 — 1000 MHz
LTTEN 10dE MER  -79.50dEm
RL  -50.0dBEm 1048/ 785.0MHz
DISFLAY LINE
-57. dlEn
L TR I PTY WYY P R R e & T P e e S TR T S
E
START 30.0MHz STOP  1.0000GH=z
*REW  100kHz VEW  300kHz SWP  250ms

Plot 4.7.2 Antenna port conducted measurements for receiver at low frequency

Frequency range: 1-22GHz
*ATTEN OdE MER  -7&.33dBm
RL -50.0cBm 10dE/ 2.154GHz
DISFLAT LINE
-57. clBra 1 o
D [ R T b L
R
START 1.000GHzZ STOP  2.200GH=Z
*REW  1.0MHz VEW  3.0MHz SWP  50.0ms
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Plot 4.7.3 Antenna port conducted measurements for receiver at mid frequency

Frequency range: 30 — 1000 MHz
ALTTEN 10dE HER =79 .50dEm
EL —50. 0dBm 10dE/ S15.7MH=
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Plot 4.7.4 Antenna port conducted measurements for receiver at mid frequency
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Plot 4.7.5 Antenna port conducted measurements for receiver at high frequency

Frequency range: 30 — 1000 MHz
LTTEN 10dE HER  -79.50dEBm
RL -50.0dBm 10dE/ §59.4MHz
DISPLAY LINE
-57. B
I T RO T ¥ Y Y A PRI I PR TTIE MO 1 P e T T B T S e
E
START 30.0MHz STOP 1.0000GHZ
*REW 100kHz YBW  300kHzZ SWP  250ms

Plot 4.7.6 Antenna port conducted measurements for receiver at high frequency

Frequency range: 1-22GHz
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4.8 Radiated emission measurements

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

4.8.1 General
This test was performed to measure radiated emissions from the EUT enclosure with antenna connector
terminated with 50 Ohm dummy load. Specification test limits are given in Table 4.8.1.
Table 4.8.1 Radiated emission test limits
Frequenc Class B limit,
quency, dB(uv/im)
MHz .
3 m distance
30-88 40.0
88 - 216 43.5
216 - 960 46.0
Above 960 54.0
4.8.2 Test procedure for measurements in semi-anechoic chamber

4.8.2.1 The EUT was set up as shown in Figure 4.8.1 and associated photographs, energized and the performance check

was conducted.

4.8.2.2 The specified frequency range was investigated with biconilog and double ridged waveguide horn antennas
connected to EMI receiver. To find maximum radiation the turntable was rotated 360°, the measuring antenna
height was changed from 1 to 4 m, its polarization was switched from vertical to horizontal and the EUT cables
position was varied.

4.8.2.3 The worst test results (the lowest margins) were recorded in Table 4.8.2 and shown in the associated plots.

Figure 4.8.1 Setup for radiated emission measurements in anechoic chamber, table-top equipment
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Photograph 4.8.1 Setup for radiated emission measurements in 30 — 1000 MHz range, general view

Photograph 4.8.2 Setup for radiated emission measurements in 1 — 2.2 GHz range, general view
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Photograph 4.8.3 Setup for radiated emission measurements, EUT view
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EUT SET UP:

LIMIT:

EUT OPERATING MODE:
TEST SITE:

TEST DISTANCE:
DETECTORS USED:

Table 4.8.2 Radiated emission test results

TABLE-TOP
Class B
Receive
SEMI ANECHOIC CHAMBER

3m

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277
e-mail: mail@hermonlabs.com

PEAK / QUASI-PEAK

FREQUENCY RANGE: 30 - 1000 MHz
RESOLUTION BANDWIDTH: 120 kHz
Frequenc Peak M g Quasi-peak . Antenna | Turn-table
ﬂ/le Yl emission, erﬁ?sssuiz)en Limit, Margin, | ojarization | Neight. | position™, | Verdict
’ * d
dB(uV/m) dB(uv/im) dB(uVv/m) dB m egrees
125.019000 34.17 32.99 43.50 -10.51 Vertical 1.0 178
144.001000 36.01 34.03 43.50 -9.47 Vertical 1.0 253
150.014750 35.18 33.28 43.50 -10.22 Vertical 1.0 191
240.000500 36.42 35.12 46.00 -10.88 Horizontal 1.0 124 Pass
288.000000 44.33 42.83 46.00 -3.17 Horizontal 1.0 167
432.015000 41.97 41.07 46.00 -4.93 Vertical 1.0 111
912.000000 45.61 42.98 46.00 -3.02 Horizontal 1.0 204
TEST SITE: SEMI ANECHOIC CHAMBER
TEST DISTANCE: 3m
DETECTORS USED: PEAK / AVERAGE
FREQUENCY RANGE: 1-22GHz
RESOLUTION BANDWIDTH: 1 MHz
Frequenc Peak M d SEIEHE Antenna Antenna | Turn-table
CI:/IHZ Y, emission, erﬁ?sssﬂ:; Limit, Margin, polarization height, position**, | Verdict
1 * d
dB(uV/m) dB(uv/im) dB(uV/m) dB m egrees
1008.000000 46.26 39.68 54.00 -14.32 Horizontal 1.3 192
1200.000000 48.27 41.13 54.00 -12.87 Vertical 1.2 166
1392.001250 48.26 43.14 54.00 -10.86 Vertical 1.2 177 Pass
1420.140000 51.96 26.20 54.00 -27.80 Vertical 1.0 167
1968.000000 49.84 44.33 54.00 -9.67 Vertical 1.0 173
*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0465 HL 0521 HL 0589 HL 0592 HL 0593 HL 0594 HL 0604 HL 1004
HL 2009 HL 2432

Full description is given in Appendix A.
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Plot 4.8.1 Radiated emission measurements in 30- 1000 MHz range, vertical & horizontal antenna polarization

TEST SITE:

LIMIT:

TEST DISTANCE:

EUT OPERATING MODE:
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Plot 4.8.2 Radiated emission measurements in 1- 2.2 GHz range, vertical & horizontal antenna polarization
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APPENDIX A  Test equipment used for tests

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

HL Description Manufacturer information Due
Serial calibration
No. Name Model No. Serial No. | Month/year
0026 | Spectrum analyzer, Anritsu MS 2601A 3460 9/04
100 Hz-2.2 GHz
0038 | Antenna Mast, 1-4 m Hermon Labs AM-1 028 2/05
check
0057 | Attenuator, 50 Ohm, 2W, 0-18 GHz, Hewlett Packard 8492A 129 3/05
30 dB
0091 | Position controller for antenna mast + Hermon Labs CRL-2 NA 4/04
turntable, OFTS check
0163 | LISN FCC/VDE/MIL -STD Electro-Metrics ANS-25/2 1314 10/04
0287 | Turntable, motorized diameter, 2 m Hermon Labs TMD-2 042 11/04
check
0446 | Active loop antenna 10 kHz-30 MHz Electro-Mechanics 6502 2857 10/04
0465 | Anechoic chamber Hermon Labs AC-1 023 10/04
9(L)xB6.5(W)x5.5(H)m
0493 | Oven temperature Thermotron S-1.2 Mini- 4016 9/04
Max
0521 | Spectrum analyzer with RF filter section | Hewlett Packard 8546A 0319 7/04
(EMI receiver 9 kHz - 6.5 GHz)
0559 | Multimeter digital Fluke Fluke 76 0903 10/04
0589 | Cable coaxial, GORE A2POL118.2, 3m | Hermon Labs GORE-3 589 11/04
0592 | Position controller Hermon Labs L2-SR3000 100 5/04
check
0593 | Antenna mast, 1-4 m/ Hermon Labs AM-F1 101 2/05
1-6 m Pneumatic check
0594 | Turntable for anechoic chamber, flush Hermon Labs WDC1 102 1/05
mounted, d=1.2 m, pneumatic check
0604 | Antenna biconilog log-periodic/T bow- EMCO 3141 9611-1011 1/05
tie, 26 - 2000 MHz
0661 | Generator swept signal, 10MHz to Hewlett Packard 83640B 3614A00266 9/04
40GHz+ 10dBm
0672 | Shielded room Hermon Labs SR-3 027 11/04 Check
4.6(L) x4.2(W) x2.4(H) m
0787 | Transient limiter Hewlett Packard 11947A-8ZE | 3107A01877 11/04
1004 | Cable coaxial, ANDREW PSWJ4, 6 m Hermon Labs ANDREW-6 163 12/04
1204 | One phase voltage regulator, 2kVA, Hermon Labs TDGC-2 99 6/04 Check
0-250V
1207 | One phase voltage regulator, 2kVA, Hermon Labs TDGC-2 NA 6/04 Check
0-250V
1424 | Spectrum analyzer, 30 Hz - 40 GHz Agilent Technologies 8564EC 3946A00219 8/04
1430 | EMI receiver system, 9 kHz - 2.9 GHz Agilent Technologies 8542E 3807A00262 9/04
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Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
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HL Description Manufacturer information Due
Serial calibration
No. Name Model No. Serial No. | Month/year
1458 | Cable, 1 m Harbour Industries MIL 17/60- 1458 9/04 Check
RG142
1502 | Cable RF,6 m Belden M17/167 1502 12/04 Check
MIL-C-17
1510 | Cable RF,8 m Belden M17/167 1510 12/04 Check
MIL-C-17
1942 | Cable 18 GHz, 4 m, blue Rhophase Microwave | SPS-1803A- T4658 10/04
Ltd 4000-NPS
1984 | Antenna, double ridged waveguide EMC Test Systems 3115 9911-5964 3/05
horn, 1-18 GHz, 300W, N-type
2009 | Cable RF, 8 m Alpha Wire RG-214 2009 12/04
2254 | Cable 40GHz, 0.8 m, blue Rhophase Microwave | KPS-1503A- W4907 11/04
Limited 800-KPS
2259 | Amplifier low noise 2-20 GHz Sophia Wireless LNA0220-C 0223 11/04
2400 | Cable 40GHz, 1.5 m, green Rhophase Microwave | KPS-1503A- X2946 6/04
Limited 1500-KPS
2432 | Antenna, double ridged waveguide horn | EMC Test Systems 3115 000271777 7/04
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APPENDIX B

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description

Expanded uncertainty

Conducted emissions with LISN

9 kHz to 150 kHz: + 3.9 dB
150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization

Vertical polarization

Biconilog antenna: £ 5.3 dB
Double ridged horn antenna: + 5.3 dB
Biconilog antenna: + 6.0 dB

Double ridged horn antenna: + 6.0 dB

Conducted emissions at RF antenna connector

9kHz to 2.9 GHz: + 2.6 dB

2.9 GHz to0 6.46 GHz: + 3.5 dB
6.46 GHz to 13.2 GHz: + 4.3 dB
13.2 GHz t0 22.0 GHz: + 5.0 dB
22.0 GHz t0 26.8 GHz: + 5.5dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Occupied bandwidth

+8.0%

Frequency stability

+ 168 Hz (0.56 ppm)

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 ISO/IEC 17025 (or alternately ANSI/NCSL Z2540-1).

The laboratory calibrates its measurement standards by a third party (traceable to NIST, USA) on a regular basis according
to equipment manufacturer requirements. The Hermon Labs EMC measurements uncertainty is given in the table above.
Person for contact: Mr. Alex Usoskin, QA manager.
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APPENDIX C Test facility description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental 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) and by Industry Canada for electromagnetic emissions (file numbers IC
2186-1 for OATS and IC 2186-2 for anechoic chamber), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, C-845 for conducted emissions site), assessed by TNO Certification EP&S
(Netherlands) for a number of EMC, telecommunications, environmental, safety standards, and by AMTAC (UK) for safety of
medical devices. The laboratory is accredited by American Association for Laboratory Accreditation (USA) according to
ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications testing and environmental simulation
(for exact scope please refer to Certificate No. 839.01).

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

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

APPENDIX D Specification references

47CFR part 2 Frequency allocations and radio treaty matters; general rules and regulations

47CFR part 27 Miscellaneous wireless communications services

47CFR part 15 subpart B: 2003 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: 2001 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.
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APPENDIX E Abbreviations and acronyms

A ampere

AC alternating current

AVRG average (detector)

BB broad band

cm centimeter

dB decibel

dBm decibel referred to one milliwatt
dB(uV) decibel referred to one microvolt
dB(uV/m) decibel referred to one microvolt per meter
dB(uA) decibel referred to one microampere
dBQ decibel referred to one Ohm
DC direct current

ERP effective radiated power

EUT equipment under test

F frequency

GHz gigahertz

GND ground

H height

HL Hermon laboratories

Hz hertz

k kilo

kHz kilohertz

LISN line impedance stabilization network
LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

NT not tested

OATS open area test site

Q Ohm

PCB printed circuit board

PS power supply

ppm part per million (10'6)

QP quasi-peak

RE radiated emission

RF radio frequency

rms root mean square

Rx receive

S second

SDA subscriber data adapter

SPR subscriber premises radio unit
T temperature

TDD time division duplex

Tx transmit

\% volt

VA volt-ampere

WB wideband
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Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

APPENDIX F  Test equipment correction factors

Antenna factor
Active loop antenna
Model 6502
Serial number 2857

Frequency, Magnetic antenna factor, Electric antenna factor,
MHz dB dB
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.8
0.750 -41.9 9.7
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.2
4.000 -41.4 10.1
5.000 -41.5 10.1

10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO, model 3141,
serial number1011

Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m)
26 7.8 940 24.0
28 7.8 960 241
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 21.4 1760 31.1
680 21.9 1780 31.0
700 22.2 1800 30.9
720 22.2 1820 30.7
740 221 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 23.4 1960 31.2
880 23.8 1980 31.6
900 241 2000 32.0
920 241

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Double-ridged wave guide horn antenna
Model 3115, serial number9911-5964

Frequency, Antenna factor,
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.6
2500.0 28.9
3000.0 31.2
3500.0 32.0
4000.0 32.5
4500.0 32.7
5000.0 33.6
5500.0 351
6000.0 35.4
6500.0 34.9
7000.0 36.1
7500.0 37.8
8000.0 38.0
8500.0 38.1
9000.0 39.1
9500.0 38.3
10000.0 38.6
10500.0 38.2
11000.0 38.7
11500.0 39.5
12000.0 40.0
12500.0 40.4
13000.0 40.5
13500.0 411
14000.0 41.6
14500.0 41.7
15000.0 38.7
15500.0 38.2
16000.0 38.8
16500.0 40.5
17000.0 42.5
17500.0 45.9
18000.0 49.4

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Antenna factor
Double-ridged waveguide horn antenna
Model 3115, serial number: 00027177

Frequency, Antenna factor.
MHz dB(1/m)
1000.0 24.7
1500.0 25.7
2000.0 27.8
2500.0 28.9
3000.0 30.7
3500.0 31.8
4000.0 33.0
4500.0 32.8
5000.0 34.2
5500.0 34.9
6000.0 35.2
6500.0 35.4
7000.0 36.3
7500.0 37.3
8000.0 37.5
8500.0 38.0
9000.0 38.3
9500.0 38.3
10000.0 38.7
10500.0 38.7
11000.0 38.9
11500.0 39.5
12000.0 39.5
12500.0 39.4
13000.0 40.5
13500.0 40.8
14000.0 41.5
14500.0 41.3
15000.0 40.2
15500.0 38.7
16000.0 38.5
16500.0 39.8
17000.0 41.9
17500.0 45.8
18000.0 49.1

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in dB(uV/m).
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Correction factor
Line impedance stabilization network
Model ANS-25/2
Electro-Metrics

Frequency, Correction factor,
MHz dB
0.01 4.7
0.02 2.1
0.03 1.1
0.04 0.7
0.05 0.5
0.1 0.2
0.2 0.1
0.4 0.1
0.6 0.1
0.8 0.1

1 0.1
2 0.1
3 0.1
4 0.1
6 0.1
10 0.1
12 0.1
16 0.1
18 0.1
20 0.1
25 0.1
28 0.1
30 0.1

The correction factor in dB is to be added to meter readings of an interference analyzer or a spectrum analyzer.
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Cable loss

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

Cable coaxial, GORE A2P01POL118, 2.3 m, model:GORE-3, HL 0589
+ Cable coaxial, ANDREW PSWJ4, 6m, model: ANDREW-6, HL 1004

Frequency Cable loss Tolerance Measurement
No. MHz as (Specification), uncertainty,
dB dB

1 30 0.33

2 50 0.40

3 100 0.57

4 300 0.97

5 500 1.25

6 800 1.59

7 1000 1.81

9 1400 2.15

10 1600 2.28

11 1800 2.43

12 2000 2.61

13 2200 2.75

14 2400 2.89

15 2600 2.97

16 2800 3.21 <6.5 +0.12
17 3000 3.32

18 3300 3.47

19 3600 3.62

20 3900 3.84

21 4200 3.92 017
22 4500 207

23 4800 4.36

24 5100 762

25 5400 478

26 5700 5.16

27 6000 5.67

28 6500 5.99
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Cable loss

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

Cable 18 GHz, 4 m, blue, model: SPS-1803A-4000-NPS, serial number T4658, HL 1942

Frequency, Cable loss,
GHz dB
0.03 0.21
0.05 0.26
0.10 0.36
0.20 0.50
0.30 0.61
0.40 0.70
0.50 0.78
0.60 0.85
0.70 0.93
0.80 0.99
0.90 1.04
1.00 1.10
1.10 1.16
1.20 1.22
1.30 1.26
1.40 1.31
1.50 1.35
1.60 1.41
1.70 1.45
1.80 1.49
1.90 1.53
2.00 1.57
2.10 1.61
2.20 1.65
2.30 1.69
240 1.72
2.50 1.76
2.60 1.79
2.70 1.83
2.80 1.87
2.90 1.90
3.10 1.97
3.30 2.04
3.50 2.1
3.70 2.18
3.90 2.24
4.10 2.31
4.30 2.38
4.50 243
4.70 2.53
4.90 2.53
5.10 2.63
5.30 2.65
5.50 2.72
5.70 2.76
5.90 2.79
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Frequency, Cable loss,
GHz dB
6.10 2.88
6.30 2.90
6.50 2.97
6.70 3.02
6.90 3.04
7.10 3.07
7.30 3.12
7.50 3.13
7.70 3.19
7.90 3.24
8.10 3.30
8.30 3.36
8.50 3.45
8.70 3.41
8.90 3.45
9.10 3.42
9.30 3.55
9.50 3.48
9.70 3.58
9.90 3.61
10.10 3.66
10.30 3.68
10.50 3.70
10.70 3.70
10.90 3.75
11.10 3.78
11.30 3.86
11.50 3.98
11.70 4.10
11.90 4.12
12.10 4.09
12.40 4.13
13.00 4.23
13.50 4.35
14.00 4.40
14.50 4.44
15.00 4.57
15.50 4.66
16.00 4.64
16.50 4.66
17.00 4.75
17.50 4.85
18.00 4.93
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RF cable 8 m, model RG-214, HL 2009

Cable loss

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

No. Frequency, Cable loss, Tolerance (Specification), Measurement uncertainty,
MHz dB dB dB
1 1 0.10
2 10 0.14
3 30 0.25
4 50 0.34
5 100 0.53
6 300 0.99
7 500 1.31
8 800 1.73
9 1000 1.98
10 1100 211 NA +0.12
11 1200 2.21
12 1300 2.35
13 1400 2.46
14 1500 2.55
15 1600 2.68
16 1700 2.78
17 1800 2.88
18 1900 2.98
19 2000 3.09

Document ID: AIRRAD_FCC.15799.doc
Date of Issue: March 2004

Page 93 of 97




HERMON LABORATORIES

Cable loss
Cable 40 GHz, 0.8 m, blue, model: KPS-1503A-800-KPS, serial number W4907 (HL 2254)

Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

Frequency, |Cableloss,| Frequency, | Cable loss, Frequency, Cable loss,
GHz dB GHz dB GHz dB
0.03 0.04 5.10 0.80 15.00 1.49
0.05 0.07 5.30 0.83 15.50 1.49
0.10 0.09 5.50 0.83 16.00 1.46
0.20 0.15 5.70 0.84 16.50 1.47
0.30 0.19 5.90 0.87 17.00 1.50
0.40 0.25 6.10 0.86 17.50 1.57
0.50 0.29 6.30 0.89 18.00 1.63
0.60 0.33 6.50 0.90 18.50 1.57
0.70 0.37 6.70 0.89 19.00 1.63
0.80 0.41 6.90 0.93 19.50 1.65
0.90 0.44 7.10 0.92 20.00 1.64
1.00 0.45 7.30 0.95 20.50 1.75
1.10 0.48 7.50 0.96 21.00 1.72
1.20 0.51 7.70 0.97 21.50 1.78
1.30 0.53 7.90 1.01 22.00 1.76
1.40 0.54 8.10 1.00 22.50 1.72
1.50 0.57 8.30 1.05 23.00 1.83
1.60 0.59 8.50 1.04 23.50 1.80
1.70 0.04 8.70 1.07 24.00 1.90
1.80 0.07 8.90 1.11 24.50 1.81
1.90 0.09 9.10 1.09 25.00 1.98
2.00 0.15 9.30 1.14 25.50 1.91
2.10 0.19 9.50 1.12 26.00 2.02
2.20 0.25 9.70 1.15 26.50 1.92
2.30 0.29 9.90 1.16 27.00 1.97
2.40 0.33 10.10 1.16 28.00 2.02
2.50 0.37 10.30 1.19 29.00 1.95
2.60 0.41 10.50 1.14 30.00 1.94
2.70 0.44 10.70 1.19 31.00 2.1
2.80 0.45 10.90 1.17 32.00 2.17
2.90 0.48 11.10 1.13 33.00 2.27
3.10 0.61 11.30 1.20 34.00 2.27
3.30 0.64 11.50 1.13 35.00 2.29
3.50 0.65 11.70 1.20 36.00 2.35
3.70 0.68 11.90 1.18 37.00 2.37
3.90 0.69 12.10 1.14 38.00 240
4.10 0.71 12.40 1.19 39.00 2.57
4.30 0.73 13.00 1.34 40.00 2.36
4.50 0.75 13.50 1.33
4.70 0.77 14.00 1.48
4.90 0.79 14.50 1.45
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Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

Cable 40 GHz, 1.5 m, green; model KPS-1503A-1500-KPS, serial number X2946 (HL 2400)

Frequency, Insertion loss,
GHz dB
0.03 0.06
0.05 0.08
0.1 0.15
0.2 0.23
0.3 0.29
0.5 0.37
0.7 0.46
0.9 0.53

1.1 0.58
1.3 0.65
1.5 0.66
1.7 0.72
1.9 0.76
2.1 0.79
2.3 0.85
2.5 0.90
2.7 0.91
2.9 0.97
3.1 0.97
3.3 1.03
3.5 1.06
3.7 1.10
3.9 1.13
4.1 1.16
4.3 1.18
4.5 1.21
4.7 1.23
4.9 1.26
5.1 1.28
5.3 1.31
55 1.32
5.7 1.36
5.9 1.37
6.1 1.38
6.3 1.44
6.5 1.46
6.7 1.49
6.9 1.50
71 1.51
7.3 1.55
7.5 1.56
7.7 1.58
7.9 1.60
8.1 1.61
8.3 1.68
8.5 1.68
8.7 1.75
8.9 1.74
9.1 1.81
9.3 1.79
9.5 1.86
9.7 1.85
9.9 1.87
10.1 1.88

Frequency, Insertion loss,
GHz dB
10.30 1.82
10.50 1.92
10.70 1.86
10.90 1.96
11.10 1.90
11.30 1.99
11.50 1.95
11.70 2.00
11.90 2.01
12.10 1.99
12.40 2.06
13.00 2.11
13.50 217
14.00 2.36
14.50 2.32
15.00 2.30
15.50 2.34
16.00 2.34
16.50 2.40
17.00 2.46
17.50 2.54
18.00 2.61
18.50 2.59
19.00 2.59
19.50 2.67
20.00 2.62
20.50 2.73
21.00 2.71
21.50 2.78
22.00 2.83
22.50 2.81
23.00 2.91
23.50 2.97
24.00 2.98
24.50 2.97
25.00 3.03
25.50 3.04
26.00 3.1
26.50 2.97
27.00 3.15
28.00 3.07
29.00 3.13
30.00 3.13
31.00 3.18
32.00 3.31
33.00 3.32
34.00 3.37
35.00 3.36
36.00 3.46
37.00 3.49
38.00 3.52
39.00 3.62
40.00 3.77
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Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

Cable RF, 6m, model: M17/167 MIL-C-17, serial number 1502 (HL 1502)
Calibration data (0.1 — 1000 MHz)

Set, Measured, Tolerance Measured
No. Parameter Deviation (specification),| uncertainty
MHz dB dB
1 0.1 0.02
2 1 0.07
3 3 0.15
4 5 0.17
5 10 0.26
6 30 0.43
7 Attenuation 50 0.57 NA NA 1+0.12
8 80 0.72
9 100 0.81
10 300 1.48
11 500 2.00
12 800 2.70
13 1000 3.09
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Hermon Laboratories Ltd.
P.O.Box 23

Binyamina 30500, Israel
Tel.+972 4628 8001
Fax.+972 4628 8277

e-mail: mail@hermonlabs.com

Cable RF, 8m, model: M17/167 MIL-C-17, serial number 1510 (HL 1510)
Calibration data (0.1 — 1000 MHz)

Set, Measured, Tolerance Measured
No. Parameter Deviation (specification),| uncertainty
MHz dB dB dB
1 0.1 0.05
2 1 0.09
3 3 0.16
4 5 0.18
5 10 0.27
6 30 0.44
7 Attenuation 50 0.58 NA NA 1+0.12
8 80 0.69
9 100 0.82
10 300 1.48
11 500 2.01
12 800 2.65
13 1000 3.12
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